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Introduction: Many of the essential practices in palliative care (PC) had to be adapted to the COVID-19 pandemic. This global spread of the infectious respiratory disease, caused by SARS-CoV-2, created unprecedented obstacles. The aim of this research was to comprehensively assess the experiences and perceptions of healthcare professionals, individuals, and families in palliative and end-of-life situations during the COVID-19 pandemic.
Methods: A scoping review was conducted using the databases CINAHL Complete, MEDLINE, Scopus, SciELO, Cochrane Central Register of Controlled Trials, Psychology and Behavioral Sciences, MEDIClatina, and Portugal’s Open Access Scientific Repository. The review followed the JBI® methodological approach for scoping reviews.
Results: Out of the initially identified 999 articles, 22 studies were included for analysis. The deprivation of relationships due to the safety protocols required to control the spread of COVID-19 was a universally perceived experience by healthcare professionals, individuals in PC, and their families. Social isolation, with significant psychological impact, including depersonalization and despair, was among the most frequently reported experiences by individuals in palliative situation. Despite healthcare professionals’ efforts to mitigate the lack of relationships, the families of these individuals emphasized the irreplaceability of in-person bedside contact.
Systematic review registration: https://osf.io/xmpf2/.
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1 Introduction

Advancements in science and technology have contributed to an augmentation in life expectancy and the management of numerous severe pathologies, yielding substantial enhancements in the quality of life. Nevertheless, this extension of lifespan poses the challenge of contending with progressive and advanced chronic illnesses, frequently precipitating frailty and reliance on assistance for daily activities. Within this framework, palliative care (PC) assumes an exceedingly critical role, furnishing assistance not solely on a physical plane, but also addressing emotional and spiritual needs, thereby assisting in the preservation of dignity and quality of life until the final moments. The terminal phase of existence is characterized by the encounter with myriad losses across pivotal spheres of the human condition, spanning physical, psychological, social, and spiritual dimensions. This revelation further underscores the indispensability of PC as a requisite response to the intricacy and varied needs encountered by individuals at this juncture of life (1, 3).

PC services are comprehensive and holistic, delivered by specialized teams to individuals of all ages experiencing suffering due to incurable or severe illness, in advanced and progressive stages, as well as to their families. These services are offered across various healthcare settings. The primary objective of PC is to enhance well-being and quality of life by preventing and alleviating physical, psychological, social, and spiritual distress (4). A person in an end-of-life situation is considered to have an estimated prognosis of 12 months, while a person in a terminal phase is typically considered as having an expected prognosis of 3–6 months (4).

PC is a demanding form of care that combines science and humanism. It emphasizes early identification of the person’s needs, rigorous control of suffering and distress, and the promotion of autonomy, up to the last days of life. PC advocates for quality of life and dignity throughout the process of dying and in death (5). It is a global imperative for health and equity and is universally regarded as a basic human right (6). PC chooses active interventions in various dimensions of suffering to prevent it from becoming disruptive for the person in extreme end-of-life circumstances. It strives for person-centered care and support to the family, aiming to enhance life, optimize human well-being, and maximize the dignity of care (7).

PC practitioners establish their actions upon a model of technical and humanized approach to care, which is necessarily personalized and primarily rooted in four fundamental pillars: (i) stringent control of symptoms, employing both pharmacological and non-pharmacological measures; and (ii) appropriate communication with the individual and their family, utilizing active listening strategies, approaches to promote dignity, and assisting in finding meaning for the remaining life, with emphasis on the significance of non-verbal communication (i.e., gaze, touch, facial expression, and hand placement); (iii) supporting the family, identifying their needs, mobilizing their potential, and aiding them in coping with the various losses before and after the patient’s death; (iv) interdisciplinary teamwork, integrating the contributions of different professionals adequately trained to address the diverse needs of the individual and their family (8).

On March 11, 2020, the World Health Organization (WHO) declared the status of a global pandemic due to the spread of COVID-19, a respiratory infectious disease caused by the SARS-CoV-2 virus (9). The global population faced intense and unprecedented challenges, leading to economic shifts, humanitarian crises, and new social interaction norms (10). The pandemic brought about abrupt and stringent changes in people’s lives, resulting in significant personal, psychological, professional, social, and familial impacts within a timeframe that, even today, remains poorly defined (11).

The overall circumstances experienced during 2020–2022 due to the COVID-19 pandemic, demanded a reevaluation of caring procedures, where a priority measure emerged: restricting contacts between individuals at the end of life, their families, and healthcare professionals. The need to prevent transmission both during hospitalization and at the home setting, significantly changed many aspects PC, especially concerning the doctor/professional/patient relationship (12). The use of masks and other personal protective equipment (PPE) substantially changed both verbal and non-verbal communication. The imposed physical distancing limited the possibility of providing a warm embrace or offering a comforting gesture (13). Consequently, facial expressions were also restricted, making the transmission of messages more challenging. Genuine and comprehensible communication relies heavily on facial expressions (14). Individuals in need of PC experienced long periods of solitude without the presence of their family members. Despite the fear of transmission and imposed isolation, these individuals managed to preserve their ability to communicate and interact, nearly until the moment of death (15). Since communication is an essential resource for high-quality PC, limitations in personal interaction among the individual, family, and healthcare providers significantly impacted the delivery of these services (15).

The information concerning the experiences perceived by healthcare professionals, individuals, and families regarding PC during the COVID-19 pandemic can provide significant insights about supporting strategies for PC practices in future pandemics. This information may also prove valuable during situations where healthcare decisions need to be made promptly.

This study aimed to map the experiences of healthcare professionals, individuals, and families in PC and end-of-life situations during the COVID-19 pandemic. An initial search in the JBI Evidence Synthesis, MEDLINE (PubMed), and CINAHL databases did not yield any scoping reviews addressing this objective.

The research questions guiding this study were as follows: (i) What are the experiences perceived by healthcare professionals in the practice of PC and end-of-life situations during the COVID-19 pandemic? (ii) What are the experiences perceived by the person in palliative or end-of-life situations during the provision of care in the context of the COVID-19 pandemic? (iii) What are the experiences perceived by the family of the person in palliative or end-of-life situations during the provision of care in the context of the COVID-19 pandemic? (iv) What strategies were employed by healthcare professionals during the COVID-19 pandemic in the practice of PC and end-of-life situations?



2 Method

The study followed the JBI® methodology for scoping reviews, which was considered the most appropriate method to explore and examine the experiences of healthcare professionals, individuals, and families in PC and end-of-life situations during the COVID-19 pandemic. Eligibility criteria were developed following the mnemonic P (participants), C (concept), and C (context) and with no deviations from the review protocol (16), with registration on the Open Science Framework.1


2.1 Eligibility criteria

Participants: studies that involved healthcare professionals from multidisciplinary teams providing PC and end-of-life care; individuals aged 18 and above and/or their families, who were in palliative and end-of-life situations, referred for PC.

Concept: studies that focused on the concept of experience and perception as encountered by individuals, families, and healthcare professionals regarding the provision of PC and end-of-life care during the COVID-19 pandemic. This also included studies referencing the strategies employed by healthcare professionals during the COVID-19 pandemic in the practice of PC and end-of-life care.

Regarding the Context, studies conducted in locations where PC and end-of-life care are provided were included. Studies published in English between 2019 and 2022 were incorporated, encompassing original research with various methodological approaches such as qualitative, quantitative, and mixed methods, as well as literature reviews, as outlined in the review protocol (16).

Literature that did not report on the SARS-COV-2 Pandemic period was excluded.



2.2 Search strategy

The research employed a comprehensive strategy to identify available literature regarding the experiences of healthcare professionals, individuals, and families in PC and end-of-life situations during the COVID-19 pandemic. An initial evidence search was conducted by one reviewer to determine key terms and develop the search strategy. This search was limited to MEDLINE (via PubMed) and CINAHL (via EBSCO). The search strategy was pilot tested in a database selected by the research team to ensure its robustness in capturing the necessary evidence before finalization. Text words found in the titles and abstracts of relevant articles, as well as indexing terms used to describe the articles, were used to develop a comprehensive search strategy in databases such as CINAHL Complete (via EBSCOhost), MEDLINE (via PubMed), Psychology, Mediclatina, and Cochrane Database of Systematic Reviews (via EBSCOhost). Grey literature was searched for in RCAAP (Repositório Científico de Acesso Aberto de Portugal). The search strategy incorporated all identified keywords and indexing terms, and the Boolean phrase was adapted for each included database. For additional information, please refer to Lourenço et al. (14). Reference lists of all selected studies were screened for additional relevant studies. The search strategy was developed by two researchers (17).



2.3 Study selection

The identified studies were retrieved and stored in Mendeley® V1.19.8 (Mendeley Ltd., Elsevier, Netherlands), and the duplicates were removed. Subsequently, the articles were imported into Rayyan QCRI (Qatar Computing Research Institute [Data Analytics], Doha, Qatar). Titles and abstracts were independently reviewed by two researchers to assess eligibility. The full texts of eligible documents were thoroughly examined by two independent reviewers based on the inclusion and exclusion criteria. Exclusion reasons for full-text articles that are documented in Figure 1. Discrepancies that emerged between reviewers during this stage of the selection process were solved through discussion with a third reviewer. The results of the search and the study inclusion process are reported following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram (18).

[image: PRISMA 2020 flow diagram showing the process of systematic review. It begins with identifying 1,038 records from databases, with 39 duplicates removed. 999 records are screened, excluding 941. 58 reports are sought for retrieval, all assessed for eligibility. 36 are excluded due to wrong concept or context, resulting in 22 studies included in the review.]

FIGURE 1
 Search results and study selection and inclusion process (18).




2.4 Data extraction

Data were extracted from articles included in the scoping review by two independent reviewers using a data extraction tool developed by the reviewers and refined following piloting with a small number of studies, and subsequently applied to all included studies. The data extraction tool collected specific information about the population, context, geographical location, study methods, phenomena of interest relevant to the review objectives, and the type of sources. Discrepancies between the two reviewers were resolved through discussion or by involving a third reviewer. A reflective thematic analysis was conducted to extract findings related to common themes. The extracted data are presented in both tabular and diagrammatic formats. A narrative summary follows the tabulated results, according to JBI® recommendations (19), which align with the protocol planned for this study (16).




3 Results


3.1 Study inclusion

The research strategy yielded a total of 1,038 references, among which 39 were removed due to duplication, resulting in 999 articles for title and abstract screening. A total of 941 references were excluded during the title and abstract screening stage with a sample of 58 studies proceeding to full-text review. A sample of 22 references met the inclusion criteria, being the research sample of this scoping review. Figure 1 provides a concise overview of the article screening process for inclusion in the review, following the PRISMA flowchart (18).



3.2 Characteristics of included studies/reports

The characteristics of the studies included in this review are presented in Table 1. Among the 22 studies included in this scoping review, 21 were primary studies (2, 20–29, 31–39), and one was a narrative literature review (30). The studies originated from various countries: 9 from the USA, 3 from Germany, 3 from Italy, 2 from the UK, 1 from Australia, 1 from Brazil, 1 from Canada, 1 from Ireland, and 1 from Portugal. The majority (n = 12) employed qualitative approaches (2, 20, 22, 26–28, 33, 35–39), while the remaining ten were quantitative studies (21, 23–25, 29–32, 34, 37). Regarding study types, 15 were observational studies, of which 13 were descriptive studies (2, 21, 23, 24, 29, 31–39), and two were cross-sectional designs (25, 37). The remaining studies included three case studies (20, 22, 26), one narrative literature review (30), and three qualitative studies (27, 28, 39). These qualitative studies aimed to comprehend the grieving process (27), the changes and challenges in the daily work of healthcare professionals (39), and the impact of changes on individuals and caregivers in palliative and end-of-life situations (28), exploring the experiences of participants including bereaved family members, professionals, and patients/caregivers throughout the study duration.



TABLE 1 Study characteristics concerning the country of origin, study design, number of participants, types of experiences perceived and described in the study, and care strategies.
[image: A detailed table with studies related to palliative care (PC) during COVID-19, categorized by study design, context, sample size, aim, perceived experiences, care strategy, and country. Columns list healthcare professionals, the person, and family as focus areas, and countries include the USA, Germany, Italy, and others. Each row provides specific insights on PC experiences and challenges faced during the pandemic across different settings such as nursing homes, hospices, and general clinics.]

Among the 22 studies included in this review, 12 focus on PC in a hospital setting (20, 22, 24, 26, 27, 29, 30, 32, 35–38). Two studies highlight long-term care (21, 34), two explore PC in a home-based context (23, 39), and two investigate PC in outpatient settings (28, 31). In the remaining four studies (2, 25, 33, 37), the samples included participants from diverse contexts.

As shown in Table 1, most of the studies predominantly report the experiences and perceptions of healthcare professionals working in PC during COVID-19 (2, 20–24, 28–32, 34, 36, 37, 39). The experiences and perceptions of the person in palliative situation during COVID-19, were described in 5 studies (20, 23, 25, 28, 30). Concerning, the experiences and perceptions of the family of the person in palliative situations during COVID-19 these were reflected in eight studies (20, 26–28, 30, 33, 35, 38).



3.3 Review findings


3.3.1 Theme 1: healthcare professionals’ experiences

Some of the experiences reported by healthcare professionals are described in Table 2. The theme of relationship and communication had the most significant impact. This care strategy was perceived differently by the PC team in relation to the person in a palliative and end-of-life situation (2, 22, 23, 30, 32, 37, 39) and the family (2, 21, 22, 28–32, 37, 39). The theme of relationship and communication was also evident between the multidisciplinary PC team and the frontline team caring for COVID-19 patients (22–24, 29, 30, 37, 39). Teams of professionals who provide PC have become managers in providing technical and instrumental support, in controlling complex symptoms, particularly in managing pain and dyspnea (2, 22, 24, 29, 30, 34, 39), in delicate end-of-life decisions and post-grief care (22, 24, 32), and in the emotional and psychosocial support provided to the frontline teams caring for COVID-19 patients (22, 24, 29, 30, 32). Other themes emerged in the practice of PC, such as procedures for caring for the person and the family in a palliative and end-of-life situation (31, 37, 39) and the impact on the well-being of the multidisciplinary PC team (2, 36, 37, 39) during the pandemic period, as presented in the data shown in Table 2.



TABLE 2 Perceived experiences of healthcare professionals in the context of palliative and end-of-life care during the COVID-19 pandemic.
[image: A table titled "Perceived experiences of healthcare professionals" summarizing studies on palliative care (PC) during the COVID-19 pandemic. It includes insights on managing symptoms, telehealth benefits, challenges in communication, the emotional toll on professionals, and barriers to care delivery. Key points cover increased telemedicine use, emotional stressors, logistical hurdles, and the importance of holistic support for patients and families. Each study, identified by author and number, provides unique perspectives on adaptation and resilience in healthcare settings amid pandemic constraints.]



3.3.2 Theme 2: the person’s experiences

The perceptions experienced by individuals in palliative and end-of-life situations during the study period, due to the restrictions adopted by healthcare services associated with the risk of virus transmission, included: long periods of social isolation (20, 28, 30), which caused them negative psychological impact (20, 25, 28); and loss of dignity and insecurity (20) (for more details, see Table 3).



TABLE 3 Perceived experiences of the person in the context of palliative and end-of-life care during the COVID-19 pandemic.
[image: A table with two columns: "Study" and "Perceived experiences of the person." Four studies are listed. Delisle et al. detail the benefits of palliative care professionals in reorientation and emotional well-being. Broglio & Kirkland highlight preferences for telemedicine due to convenience and concerns over technology. Macchi et al. discuss varying anxiety levels due to COVID-19. Powell & Silveira mention increased symptomatic and psychosocial needs. The note specifies PC stands for palliative care.]



3.3.3 Theme 3: the family experiences

Regarding the experiences reported by the family, the relationship and communication with the person in a palliative situation are highlighted (20, 26, 27, 33, 38), as well as the need to stay by the bedside of the ill person despite all implemented strategies, such as telemedicine, to overcome some of the difficulties in relationship and communication (25, 26, 27, 29, 32, 43, 40). Additionally, there is a perceived sense of gratitude from the family toward the palliative care team (20). Experiences reported by families caring for the person in a palliative situation at home during COVID-19 reflect higher levels of burden (28, 30). However, one of the studies does not support this finding, as bereaved family members who accompanied their loved one at home expressed lower burden compared to those whose family member died in a hospital setting (33) (for more details, see Table 4).



TABLE 4 Perceived experiences of the person’s family in the context of palliative and end-of-life care during the COVID-19 pandemic.
[image: Table summarizing studies on family experiences during a relative's illness. Categories include changes in perception, communication challenges, psychological impacts, and coping strategies. References items are Delisle et al. 18, Broglio & Kirkland 22, Mercadante et al. 25, Stockdill et al. 27, Macchi et al. 26, Powell & Silveira 29, Schlosser et al. 32, Feder et al. 34, Moreira 37.]



3.3.4 Theme 4: strategies used by healthcare professionals

Despite the constraints resulting from the pandemic process, it was considered relevant to gather information about new strategies used by healthcare professionals in the practice of PC during COVID-19. Some studies addressed the use of new technologies to mitigate social isolation caused by the restrictive measures adopted by healthcare institutions (21, 22, 26, 28–30, 32, 38). Others discuss new strategies to ensure a peaceful death within the hospital (22, 30). Two of the studies addressed the strategies used to ensure the safety of the multidisciplinary team in infection control (29, 37) (see Table 5).



TABLE 5 Strategies used by healthcare professionals in the practice of palliative and end-of-life care during the COVID-19 pandemic.
[image: Table summarizing perceived experiences of healthcare professionals during COVID-19. It includes studies by Samara, Tanzi, Meyerson, Mercadante, Stockdill, Macchi, Gelfman, Powell, and Hanna. Key themes involve telehealth, communication, symptom management, and adaptations in palliative care. Each entry emphasizes different strategies and their implementation challenges amidst pandemic restrictions.]





4 Discussion

Regarding the characterization of the studies included in this review, a wide geographical distribution was observed, covering various continents, although with a predominance of European, n = 10 (Germany, Italy, UK, Ireland, and Portugal), and American (n = 9) studies. The worldwide spread of included studies, reflect the global spread of the disease across different continents which is aligns with the concept of pandemic attributed to COVID-19. In this sample of 22 studies, there was a predominance of representation of PC in the hospital setting compared to home and long-term care settings. This result can be explained by the fact that most of the studies collected data in 2020 (during the first and second waves of the pandemic) due to fear of the unknown, the high rate of hospitalization among the older adult population with a high burden of disease and frailty.

To address the guiding questions of the review, the discussion was organized by exploring the experiences/perceptions of each participant group: healthcare professionals, individuals, and families in palliative and end-of-life situations. The analyzed studies revealed that communication was a universally perceived experience among the participants. This perception emphasizes the idea that appropriate communication with the individual and the family is a fundamental pillar of PC. In other words, communication among healthcare professionals, the individual, and the family should be systematic, centered on promoting dignity, and helping find meaning in the remaining life (40). The lack of relationship and communication associated with the protective measures required to control COVID-19 transmission was felt by individuals in palliative and end-of-life situations, especially due to social isolation and separation from loved ones. Additionally, the use of personal protective equipment impacted communication and touch (20). To enhance the comfort of the individual and the family, healthcare professionals adopted new forms of communication through technologies such as video calls. However, they felt frustrated when human connections were not consistently prioritized (18). The various participants valued new technologies, although professionals placed greater importance on them compared to families. The latter group considered these technologies an alternative strategy to alleviate the feeling of separation, emphasizing that they do not substitute for physical presence.

Concerning the experiences/perceptions of healthcare professionals in PC during COVID-19, the findings highlighted the following themes: the PC team acting as managers in providing technical and instrumental support, especially in the management of complex symptoms, particularly pain and dyspnea, in delicate end-of-life decisions, and in emotional and psychosocial support for frontline teams caring for individuals with COVID-19. These teams are familiar with legal requirements for documenting advance care directives, as well as living wills and decisions regarding appropriate life-sustaining measures. PC teams made efforts to maintain a connection with families who could not visit their hospitalized loved ones and provided post-bereavement care. They sought to ensure that the wishes of individuals in palliative situations and their families were properly documented and communicated.

Some changes in the procedures for caring for individuals and families in palliative and end-of-life situations, implemented by healthcare management entities, significantly increased the workload and responsibilities compared to the pre-COVID-19 period, conflicting with the principles of palliative care. These factors had an impact on the well-being of the multidisciplinary team (36, 39). Conversely, the well-being of healthcare professionals was observed when they used the required personal protective measures and maintained the same team. Some participants regarded spirituality as a binding factor in the caregiving process (36).

The experiences/perceptions of individuals in PC and at the end of life during COVID-19 received less attention in scientific literature. Among the five articles in which the palliative individual participated, in addition to communication, the following themes were identified: social isolation, psychological impact, loss of dignity, and insecurity. This was experienced due to the inherent restrictions during the pandemic period, which overlapped with the core principles of PC that truly affirm life. The overwhelming majority of studies reported the social isolation of patients, which had a significant psychological impact, including feelings of depersonalization and despair.

The psychological impact of the COVID-19 pandemic on individuals in PC admitted to PC units seemed insignificant, given the imminent threat that terminal illness represents for these individuals, in contrast to individuals receiving outpatient palliative care, who exhibited higher levels of anxiety (25). COVID-19 added a new dimension of suffering to the experience of individuals transitioning to palliative and end-of-life situations due to the serious and irreversible nature of the disease. These mostly older individuals found themselves socially isolated for an extended period. They were cared for by healthcare professionals whose presence was obscured by layers of personal protective equipment, disruption of circadian rhythms, and within an intensive care context, despite their palliative condition. These aspects led to an end-of-life process marked by insecurity and a lack of dignity (20). This contradicts the principles in healthcare disciplines where dignity is considered a professional code and a care policy (20). The findings confirm that institutions that allowed palliative care teams to assume full responsibility for managing individuals at the end of life facilitated a more dignified dying process (31).

The experiences/perceptions of the family of individuals in PC and at the end of life during COVID-19 revealed two central themes: staying by the bedside and the burden of concerns. Indeed, family members valued virtual contacts with the healthcare team and their loved ones, both in virtual clinical visits to monitor the situation (38) and to feel more engaged (20, 30, 35). These contacts were also helpful in receiving emotional support from the PC team during the illness and post-death period (27, 33). Therefore, family members express a sense of gratitude toward the PC team (20). However, they emphasize that in-person contact by the bedside of the family member is irreplaceable (38, 40). Communication enables a connection between different elements, facilitating shared decision-making (41).

Caregivers of individuals in palliative care and at the end of life perceived an increased burden during the COVID-19 period (28, 30), especially during the first and second waves of the disease. The abrupt constraints and restrictions, fear, and insecurity about the unknown may justify the heightened perception of burden among family members, regardless of whether the individual in palliative care and at the end of life was in a home or hospital setting.

The results indicate an increased burden on family caregivers providing care to individuals in palliative care and at the end of life in a home setting. The lack of psychosocial support reduced home-based PC, worsening condition of their family member, and imposed changes for pandemic control might explain this intensified perception of burden (30). However, when comparing the burden between caregivers providing care at home and those for who the loved one passed away at a hospital setting, the findings revealed that the former experienced less burden by the pandemic situation compared to the latter. According to these family members, not being employed due to the pandemic allowed them to spend more time with their family member at the end of life (33).

The new strategies used by healthcare professionals in the practice of PC during COVID-19 include the use of information and communication technologies to address communication and care documentation deficits. There was a reorganization of services and restructuring of CP units to cope with the rapid and exponential increase in COVID-19 infected individuals. Information technologies used to meet the universal need for social isolation had two levels of acceptance. The convenience of not having to leave home, drive or park a car, cost reduction (gas and transportation), and the perception of personalized care were seen as advantages. On the other hand, those who preferred in-person meetings expressed concerns that non-verbal communication might not be captured in phone/video consultations, emotional needs might not be met in telemedicine appointments, and there was a general mistrust on technology. It is worth noting that this preference was related to individuals who experienced social isolation, with in-person consultations seen as a potential opportunity for patient engagement with the PC team (23).

Visitor restrictions were a practice implemented by healthcare institutions worldwide to mitigate the pandemic. PC teams became the link and advocates for families who could not visit their hospitalized loved ones. They facilitated and promoted regular video conferences between families and patients (even when the person was unconscious) and provided daily updates to families about the clinical status of their loved ones, significantly reducing levels of distress (30).

The reorganization of services and restructuring of PC units in response to a public health emergency caused by the COVID-19 pandemic forced PC teams to make rapid decisions and adapt care to the new needs of individuals and families. As a result, many of the golden rules of PC practice had to be adjusted to the current COVID-19 pandemic. Coordination of care could be improved when the whole healthcare team was involved (22).


4.1 Limitations

The high proportion of descriptive studies and case studies, which are methodologically weak and less robust in terms of the evidence produced, requires caution in interpreting the results of this review.




5 Conclusion

The pandemic caused by COVID-19 imposed implications on healthcare professionals, individuals, and families in PC and end-of-life situations. Apart from the risk of contracting the disease, there was a need to adopt isolation policies that ended up changing many PC and end-of-life practices. The fear of virus transmission and the isolation imposed by health regulatory authorities led the participants to new experiences. The central theme reported by the participants during the study period was relationships. This caregiving strategy was perceived differently by all participants. The restriction of visits was a practice implemented by healthcare institutions worldwide, aiming to control and mitigate the pandemic disease. However, PC teams became the link and advocates for families who could not visit hospitalized patients. They promoted and facilitated regular videoconferences between the family and the patient. Nevertheless, individuals and families emphasized that despite the benefits of new technologies, in PC, in-person contact by the bedside was irreplaceable. The restrictive measures inherent to the pandemic period conditioned feelings of social isolation, with negative psychological impact, loss of dignity, and insecurity, especially for the person in PC. These factors overshadowed the fundamentals of PC.
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Background: The current rate of organ donation in China falls significantly below the global average and the actual demand. Nursing students play a crucial role in supporting and promoting social and public welfare activities. This study primary aims to analyze the levels of knowledge, attitudes, willingness toward organ donation, and attitudes toward death among nursing students, and investigate the mediating role of attitude in the relationship between knowledge and willingness. The secondary aims to identify factors that may influence the willingness.
Methods: A convenience sample of nursing students completed online-administered questionnaires measuring the level of knowledge, attitudes, and willingness toward organ donation before and after clinical internship. Spearman correlation and mediation analyses were used for data analyses.
Results: Before the clinical internship, there were 435 nursing students who had not yet obtained their degrees and were completing their clinical internships. After the internship, this number decreased to 323. The mean score for knowledge before and after the clinical internship (7.17 before and 7.22 after, with no significant difference), the attitude (4.58 before and 4.36 after, with significant difference), the willingness (12.41% before and 8.67% after, with significant difference), the Death Attitude Profile-Revised (DAP-R) score (94.41 before and 92.56 after, with significant difference). The knowledge indirectly affected nursing students’ willingness to organ donation through attitude. Knowledge had a direct and positive impact on attitudes (β = 1.564). Additionally, nursing students’ attitudes positively affected their willingness (β = 0.023). Attitudes played a mediating role in the relationship between knowledge and willingness (β = 0.035). Additionally, attitude toward death, fear of death, and acceptance of the concept of escape were found to be correlated with their willingness.
Conclusion: Organ donation willingness was found to be low among nursing students. Positive attitudes were identified as a mediating factor between knowledge and willingness. Additionally, DAP-R was a related factor. Therefore, it is recommended to focus on improving knowledge and attitude, as well as providing death education to help nursing students establish a positive attitude toward death. These efforts can contribute to the promotion of organ donation.
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1 Background

Transplantation is considered the best and the only life-saving treatment for end-stage organ failure (1). In recent years, there has been a global increase in the demand for organ donation due to the rising incidence of organ failure (2). Organ donation can be defined as the legal process of removing and transferring biological tissue or organs from a living person, with their consent, or from a deceased person, with the consent of their next of kin, to a recipient in need of transplantation (2). According to the most recent data from the WHO Global Observatory on Donation and Transplantation, over 130,000 solid organ transplants are performed worldwide (1). However, it is estimated that this number represents less than 10% of the global need (3). Survey data from 2021 shows that the number of donations per million people in the United States and Spain was 41.88 and 40.2, respectively, while in China, the number was only 3.63 people (4).

Knowledge and attitudes toward organ donations have a direct impact on the willingness to donate an organ (5). Traditional cultural beliefs, such as the idea that “our body, hair, and skin are given by our parents” and the notion of keeping the body intact after death, have had a significant influence on people’s attitudes toward organ donation. The topic of death is often avoided, and there are many concerns and reservations surrounding organ donation. These sociocultural factors play a role in shaping individuals’ attitudes toward donation (6).

Medical students represent a vital resource in promoting the development of organ donation. Their attitudes toward donation are instrumental in raising public awareness and fostering positive attitudes and willingness to donate organs (7). According to the Medical Council of Canada, graduating medical students should possess the skills to activate appropriate organ donation protocols in cases of brain death (8). This includes counseling the family about the possibility of organ donation (8). Unfortunately, inadequate knowledge about organ donation has been observed among health professionals and medical students worldwide (9–13). The future reserve force for clinical workers will be nursing students. Nursing students, present the trainee students undergoing their nursing training, and transferring theoretical knowledge into clinical internship (14, 15). If they develop a positive attitude toward death and a willingness to donate organs during their internship, it can greatly contribute to the identification of potential organ donors in their future work and even encourage them to become potential donors themselves. This, in turn, will significantly promote the development of organ transplantation in China. However, few studies have explored the potential role of attitude in the relationship between knowledge and willingness toward donation among nursing students.

Currently, research both domestically and internationally primarily centers on examining the knowledge, attitudes, and willingness regarding organ donation among nursing students in educational institutions and registered nurses. Researchers also analyze the factors influencing organ donation within hospitals (16–23). However, there are few researches on nursing students in the internship stage, and lack of investigate the mediating role of attitude in the relationship between knowledge and willingness.

The study aims to investigate the levels of knowledge, attitudes, willingness to donate organs, and DAP-R among nursing students and examine whether attitude was a mediator factor of knowledge and willingness. Our goal was to seek to identify factors that may influence the willingness, to promote organ donation and reduce organ shortage.



2 Methods


2.1 Research design and participants

This was a cross-sectional descriptive study conducted at a hospital located in Wuhan, China, which offers a wide range of medical services and specialties, including but not limited to cardiology, neurology, oncology, pediatrics, orthopedics, and transplant surgery. A cross-sectional, descriptive study was undertaken, utilizing a convenience sampling method to enroll 758 nursing students (n = 435/323) before and after their clinical internship. The study was carried out for 3 months from March to May 2022 among before clinical internship nursing students, and from Jan to March 2023 among after clinical practice nursing students. Participants were drawn from 23 medical colleges in Hubei province, China. Inclusion criteria required participants to be full-time nursing students who: (1) were in their final year of study and (2) had completed a minimum of 8 months of clinical internship. (3) Informed consent was obtained regarding the purpose of the study. The exclusion criteria included those who did not complete all the questionnaires for various reasons. Based on the analysis proposed by Burns and Grove (24), each variable required at least 10 participants. 65 variables are included in this study, thus, the estimated sample size was 10 × 65 = 650. All participants were in the same grade and have served same amount of time for their internship. The participants were invited using a software called SoJump. The data were collected using the software backstage. The participants were assured of confidentiality, and the data collected would be used solely for scientific investigation.



2.2 Instruments


2.2.1 Demographic characteristics of the sample

The demographic variables of nursing students included age, gender, ethnicity, family residence, income, educational level, political status, and religious belief.



2.2.2 Knowledge, attitude, and willingness to organ donation

Nursing students’ knowledge, attitude, and willingness to organ donation were measured by using the organ donation knowledge scale, the scale developed by Shi Lizhu from Taiwan in 1998 (25). The scale has been applied to several studies involving nursing students and nurse (26, 27).

The organ donation knowledge consists of 10 judgment questions. One point is awarded for each correct answer, while a wrong answer is scored as 0 points. The maximum score one can achieve is 10 points, with a higher score indicating a better level of organ donation knowledge.

The organ donation attitude comprises 22 questions, organized into three dimensions. Dimension 1, “Reasons for obstructing organ donation,” includes questions 12 to 22. Dimension 2, “Agree with the value of organ donation,” covers questions 1 to 6. Dimension 3, “Disagree with the value of organ donation,” encompasses questions 7 to 8 and 10 to 11. The scale is scored on a 7-point Likert scale, ranging from “very disagree” (1 point) to “very agree” (7 points). The maximum score achievable is 7 points. In the positive title section (questions 1 to 6), a higher score indicates a more positive attitude toward organ donation. Conversely, in the reverse title section (questions 7 to 22), a higher score indicates a more negative attitude toward organ donation. To facilitate data analysis, the positive questions will be scored in reverse. The total score ranges from 22 to 154, with higher scores indicating a more positive attitude toward organ donation. To facilitate understanding and comparison, we normalized the raw scores, with the transformed score = raw score/22(total questions number of questionnaires).

The organ donation willingness consists of 5 questions. Question 1 assesses personal willingness to donate organs the Likert 5 scoring method. “Unwilling” is scored as 1 point, “thought but has not yet decided” as 2 points, “considered and discussed with the family” as 3 points, “willing but not signed the donation consent card” as 4 points, and “willing and signed the organ donation card” as 5 points. The maximum score one can achieve is 5 points, a higher score indicates a stronger willingness to donate. Question 2 evaluates the willingness to donate organs within the family. Question 3 assesses the willingness to donate organs to others. Question 4 explores the willingness to select the recipient of the donated organ. Lastly, question 5 examines the source of the opinion regarding signing the organ donation card. Questions 1 and 2 are single-choice, while questions 3, 4, and 5 are a multiple-choice.



2.2.3 Dead attitude investigation

The Death Attitude Profile—Revised (DAP-R) is the Chinese edition of the DAP-R developed by Tang Lu and others (27). It consists of 32 items distributed across 5 dimensions: fear of death (items 1, 2, 7, 18, 20, 21, 32), death avoidance (items 3, 10, 12, 19, 26), natural acceptance of death (items 6, 14, 17, 24, 30), approach acceptance of death (items 4, 8, 13, 15, 16, 22, 25, 27, 28, 31), and escape acceptance of death (items 5, 9, 11, 23, 29). Each item is scored on a Likert 5 scale, ranging from “very disagree” to “very agree,” with scores ranging from 1 to 5. The total score ranges from 32 to 160, a higher score in each dimension indicates a greater inclination toward that particular attitude toward death.




2.3 Ethical considerations

The study received approval from the Institutional Review Board of Zhongnan Hospital of Wuhan University (NO: 2022124K). Before administering the questionnaire survey, written informed consent was obtained from each participant.



2.4 Data analysis

The data were analyzed using Statistical Package for the Social Sciences (SPSS) version 23.0. Demographic characteristics of the study participants were assessed using frequency, percentage, and the Chi-Squared Test. The differences in willingness toward organ donation among nursing students based on sociodemographic characteristics were examined using the Chi-Squared Test. Scores for knowledge, attitude, willingness toward organ donation, and attitudes toward death were analyzed using mean and standard deviation (SD). The Mann–Whitney U test was employed to investigate differences in scores between nursing students before and after practical training, as well as differences in scores between those with and without internship experience in the organ donation department. Spearman correlation coefficients were calculated to evaluate the relationships between attitudes toward death and willingness to donate organs. Additionally, we explored potential mediation effects in the relationship between knowledge, attitude, and willingness using RStudio version 2022.07.1.




3 Results


3.1 Participants’ characteristics

Initially, a sample of 775 nursing students participated in the study. However, 17 questionnaires were incomplete and were excluded from the final analysis. Therefore, the final survey included 758 nursing students, resulting in a response rate of 97.81%.

The sociodemographic characteristics of the participants are presented in Table 1. The majority of nursing students were female (84.56%), with a mean age of 20.61 years (SD = 1.10). Out of the total participants, 728 (96.04%) identified as Han Chinese. In terms of residency, 421 (55.54%) nursing students’ families lived in cities. Furthermore, 553 (72.96%) nursing students’ families had a monthly income below 695$. Regarding educational background, 347 (45.78%) nursing students held a bachelor’s degree. Only 8.84% of participants were Party Members, and a mere 2.24% reported having religious beliefs (Table 1).



TABLE 1 Sociodemographic characteristics of the participants (n = 758).
[image: Table displaying demographic variables with counts (n), percentages (%), and statistical measures (χ², p-value). Variables include age, gender, ethnicity, location, income, education level, political status, and religious belief. Notable points: majority are female (84.56%), Han ethnicity (96.04%), city residents (55.54%), and short-cycle course educated (52.38%). Most income falls between categories of four thousand one hundred eighty-five dollars and four thousand nine hundred fifty-five dollars. Political status is primarily league members (79.82%), and a small percentage express religious belief (2.24%).]

Regardless of the sociodemographic subgroup, it was found that more than 85% of the respondents were either unwilling or uncertain about donating organs, with only a few exceptions. The analyses revealed that age, residence of families, experience in holding student cadre positions during college, awareness of organ donation methods, and personal or family history of organ transplantation or donation were identified as independent factors influencing willingness to donate organs (p < 0.05). Only 5.56% of the nursing students over the age of 21 would donate organs, whereas 12.05% among those under 21 would donate organs. The nursing students’ reside from city had the higher willingness, with 14.25%, while only 6.53% of nursing students living in village would donate organs. Only 12.97% of nursing students who had ever served as a student cadre during college would donate organs, if the nursing students who had not ever served as a student cadre during college, only 8.08% would donate organs. If they aware of the organ donation from relatives and friends cases around them, 19.58% of nursing students would donate organs. 44.83% of nursing students who had signed organ donation consent cards would donate organs, while 55.17% were not. On the other hand, factors such as gender, ethnicity, income, education level, political status, religion, experience in welfare activities, and having family members who are medical personnel did not show a significant correlation (p > 0.05, Table 2).



TABLE 2 Sociodemographic distribution and willingness in organ donation of participants (n = 758).
[image: Table showing the willingness in organ donation based on various variables. Columns include age, gender, ethnicity, family residence, income, education level, political status, religious belief, and personal experience. Each variable is divided into different categories with corresponding data for willingness to donate organs, indicated by "Yes" and "No/not sure" percentages. The table also includes chi-square values and p-values for statistical significance.]



3.2 Scores of organ donation cognition and DAP-R

The Cronbach’s alpha coefficients for the organ donation willingness scale were 0.930 in the original study (25) and 0.889 in this study. For the DAP-R, the Cronbach’s alpha coefficients were 0.875 in the original study (28) and 0.865 in this study.

The mean score for knowledge of organ donation before the clinical internship was 7.17 while 7.22 at the end stage of clinical internship with no significant difference between the scores before and after internship (p > 0.05). The mean score for attitude toward organ donation before clinical internship was 4.58 whereas 4.36 at the end stage of clinical internship with a significant difference in the scores before and after internship (p < 0.001). The mean score for willingness to donate organs before clinical internship was 2.26 whereas 2.07 at the end stage of clinical internship with a significant difference between the scores before and after internship (p < 0.001) (Table 3).



TABLE 3 Scores of organ donation cognition.
[image: Table comparing variables before and at the end stage of clinical internships. For knowledge, the mean is 7.17 before and 7.22 after, with standard deviations of 1.08 and 1.16, respectively. For attitude, the mean is 4.58 before and 4.36 after, with standard deviations of 0.81 and 0.71, Z value -4.538, p < 0.001. For willingness, the mean is 2.26 before and 2.07 after, with standard deviations of 0.88 and 0.87, Z value -3.504, p < 0.001.]

The average DAP-R score before the clinical internship was 94.41 ± 14.62, and at the end stage of clinical internship, it was 92.56 ± 14.80. There was no significant difference in scores before and after the clinical internship (p > 0.05). The average fear of death to DAP-R score before the clinical internship was 20.47 ± 4.78, and at the end stage of clinical internship, it was 19.56 ± 4.36. There was a significant difference in scores before and after the clinical internship (p = 0.002). The average death avoidance to DAP-R score before the clinical internship was 14.40 ± 3.40, and at the end stage of clinical internship, it was 14.01 ± 3.30. There was no significant difference in scores before and after the clinical internship (p > 0.05). The average natural acceptance of death to DAP-R score before the clinical internship was 17.48 ± 3.10. At the end stage of clinical internship, the score was 16.81 ± 3.06. There was a significant difference between the scores before and after the clinical internship (p = 0.008). The average approaching acceptance of death to DAP-R score before the clinical internship was 28.12 ± 6.08. At the end stage of clinical internship, the score was 28.16 ± 6.00. There was no significant difference between the scores before and after the clinical internship (p > 0.05). The average escape acceptance of death to DAP-R score before the clinical internship was 13.94 ± 3.56. At the end stage of clinical internship, the score was 14.02 ± 3.66. There was no significant difference between the scores before and after the clinical internship (p > 0.05) (Table 4).



TABLE 4 Scores of DAP-R.
[image: Table comparing Death Attitude Profile-Revised (DAP-R) scores of nursing students before and at the end of clinical internships. Categories include fear of death, death avoidance, neutral acceptance, approach acceptance, and escaping acceptance. Mean and standard deviation (SD) values are provided for both stages. Statistical measures Z and p-values are also listed.]

The mean score for knowledge of organ donation which have internship experience in the department of organ donation was 7.24 while have not was 7.19, with no significant difference (p > 0.05). The mean score for attitude of organ donation which have internship experience in the department of organ donation was 4.37 while have not was 4.34, with no significant difference (p > 0.05). The mean score for attitude of organ donation which have internship experience in the department of organ donation was 2.13 while have not was 1.94, with no significant difference (p > 0.05) (Table 5).



TABLE 5 Scores of organ donation cognition.
[image: Table comparing internship experience in the Department of Organ Donation. It shows mean and standard deviation (SD) for knowledge, attitude, and willingness. Those with internship (n=213) and without (n=111) have similar scores. Z and p values are included, showing no significant differences.]

The mean score for DAP-R which have internship experience in the department of organ donation was 91.91 while have not was 93.83, with no significant difference (p > 0.05). The mean score for fear of death which have internship experience in the department of organ donation was 19.34 while have not was 19.97, with no significant difference (p > 0.05). The mean score for death avoidance which have internship experience in the department of organ donation was 13.86 while have not was 14.30, with no significant difference (p > 0.05). The mean score for neutral acceptance of death which have internship experience in the department of organ donation was 16.72 while have not was 16.99, with no significant difference (p > 0.05). The mean score for approach acceptance of death which have internship experience in the department of organ donation was 28.13 while have not was 28.23, with no significant difference (p > 0.05). The mean score for escaping acceptance of death which have internship experience in the department of organ donation was 13.85 while have not was 14.34, with no significant difference (p > 0.05) (Table 6).



TABLE 6 Scores of DAP-R.
[image: Table comparing scores of nursing students' Death Attitude Profile-Revised (DAP-R) between those with and without internship experience in the Department of Organ Donation. Variables include mean and standard deviation for scores of DAP-R, fear of death, death avoidance, neutral acceptance, approach acceptance, and escaping acceptance of death. The table also presents Z-scores and p-values for each variable to show statistical significance.]



3.3 Mediation analyses of organ donation willingness

Mediation analyses revealed that organ donation attitude accounted for a significant proportion of the association between knowledge and willingness. The risk factor that contributed to the relationship is the organ donation attitude of 0.035 (Figure 1). Being ≤21 years old (0.037), families residing in a village (0.036), and having ever served as a student cadre during technical secondary school or university (0.045) (Table 7).

[image: Diagram illustrating factors influencing organ donation. It includes three main concepts: organ donation knowledge, attitude, and willingness. Arrows reflect paths between these, with statistical values indicating relationships. A cartoon doctor with an anatomy book represents knowledge, while a heart symbol on a plate titled "Life" symbolizes organ donation.]

FIGURE 1
 Mediation model of the study.




TABLE 7 Mediating effects (a2*b2).
[image: Table showing statistical data for different subgroups: "All," "Age," "Families reside," and "Student cadre experience." Columns include β, SD, p-value, CI lower, and CI upper. For "All," β is 0.036, SD is 0.0128, p-value is 0.0057, CI lower is 0.0103, CI upper is 0.0606. Similarly detailed statistics are provided for each subgroup. SD stands for Standard Deviation, and CI for Confidence Interval.]



3.4 Correlation between attitude toward death and willingness to organ donation among nursing students

Spearman correlation analysis was conducted to explore the relationship between various dimensions of the DAP-R and willingness toward organ donation. The analysis revealed statistically significant correlations between fear of death, death avoidance, escaping acceptance of death, and the overall DAP-R score with willingness (Table 8). However, the correlations between fear of death, death avoidance, and the DAP-R score were found to be weak and negative, with Spearman’s Rho values of −0.17, −0.111, and − 0.076, respectively (p Value <0.05). Conversely, a strong and positive correlation was observed between escaping acceptance of death and willingness, with a Spearman’s Rho of 0.684. Notably, no statistically significant correlations were found between neutral acceptance of death, approach acceptance of death, and willingness (Table 8).



TABLE 8 Correlation between attitude toward death and willingness to organ donation among nursing students.
[image: Table showing correlations between death attitudes and their significance levels. Columns list attitudes: Fear of death, Death avoidance, Neutral acceptance, Approach acceptance, Escaping acceptance, and DAP-R. Rows show Rho values: -0.17, -0.111, 0.069, -0.011, 0.684, -0.076, and corresponding p-values: <0.001, 0.002, 0.056, 0.757, <0.001, 0.036.]



3.5 Reasons for unwillingness to donate organs

Through this study, seven reasons were identified as to why nursing students are unwilling to donate organs. The most significant reason is that the majority of nursing students are not familiar with the donation process (n = 293/758; 38.65%). Additionally, many nursing students are influenced by traditional concepts (n = 274, 36.15%) or have concerns about potentially harming their interests (n = 194, 25.59%). A considerable number of nursing students (n = 165, 21.77%) worry about incomplete laws related to organ donation. Some nursing students are concerned about high costs (n = 109, 14.38%) or perceive the organ donation process as complex (n = 102, 13.46%). The remaining reasons fall into the category of “other” (n = 71, 9.37%).




4 Discussion

Organ transplantation supports save patients’ life and improves their survival rates (29). However, there can be no organ transplant without organ donation. Nurses played an important role in guiding organ donation decisions in many global health settings (30). Good knowledge and a high attitude are critical in promoting organ donation and transplantation (31). Therefore, as the reserve army of the nursing team, the cognition and attitude of nursing students toward organ donation are very important. Organ transplantation supports save patients’ life and improves their survival rates (29). Therefore, this study aims to assess nursing students’ knowledge, attitudes, willingness toward organ donation and DAP-R, and seeks to identify factors that may influence the willingness. Finally, focuses on the relationships among DAP-R, organ donation knowledge, attitude, and willingness (16).

The knowledge of organ donation among nursing students in our study was found to be at a medium level. This result is consistent with previous studies conducted in both China and Western countries (27, 32), highlighting that nursing students’ understanding of organ donation is not comprehensive enough. Notably, the items with the highest error rates in both the before and after clinical internship answers of nursing students are related to organ donation legal knowledge. This suggests that despite their medical background and a higher level of knowledge in organ transplantation and donation compared to non-medical students (33), nursing students still lack knowledge of relevant laws and regulations (34). To address this gap, medical colleges can consider incorporating targeted courses on laws and regulations related to organ donation into their professional curriculum, to enhance nursing students’ understanding of organ donation comprehensively. Additionally, it is worth noting that 25.59% of nursing students provided incorrect answers regarding the concept of brain death, which is similar to the level observed in foreign countries (35). This indicates that there is a need for greater efforts in disseminating relevant knowledge in China, similar to the level of awareness abroad.

The main factors that influence the attitude of nursing interns toward organ donation are the hindrances to organ donation, agreement with the value of organ donation, and disagreement with the value of organ donation. The studies conducted by Lei et al. (27), highlight that nursing students generally hold a positive attitude toward organ donation. The scores across various dimensions indicate that nursing students also tend to identify with the value of organ donation. The main reasons cited for hindering organ donation include concerns about incomplete corpses, traditional Chinese concepts of death, and fears that organs may be transplanted to unworthy recipients, thereby harming society. These reasons may be attributed to traditional Chinese beliefs, as the prevailing notion is that organs should not be removed after death due to cultural taboos. Consequently, the concept of organ donation is not widely embraced in China. To improve the attitude of nursing students toward organ donation, it may be beneficial to incorporate lectures on organ donation in educational institutions and hospitals.

Despite the relatively positive attitude toward organ donation among our nursing students, the willingness to donate organs remains low. In the current study, only 10.818% of the nursing students expressed willingness to donate, and out of those, only 13 had signed the organ donation form. This donation rate is much lower compared to many developed countries such as Japan (43.6%), Poland (73.6%), and Italy (85.0%) (27). While the factors contributing to the low organ donation rate among Chinese individuals may be diverse, our study through One-way Anova analyses indicate that age, family residence, experience as a student cadre during college, awareness of organ donation methods, and personal or family experience with organ donation or transplantation may independently influence willingness to donate organs. Nevertheless, it is evident that early education on organ donation for nursing students, through exposure to relevant cases, is of critical importance in fostering a higher willingness to donate organs.

A study conducted in Iran found that medical students’ unwillingness to become organ donors was primarily influenced by their religious beliefs and concerns about the integrity of their bodies being disrupted (36). In Egypt, the reluctance to donate organs was attributed to a lack of trust in a highly commercialized healthcare system (37). In our study, we found that the primary obstacle to organ donation among nursing students is a lack of knowledge about the organ donation process. This is consistent with other studies (1). The second most frequently cited reason is the influence of traditional beliefs, followed by concerns about potential harm to one’s interests and inadequate organ donation laws. Therefore, it is necessary to further enhance publicity and education for nursing students, enabling them to understand that their remains will be genuinely utilized and respected. This will help alleviate concerns and encourage voluntary donations. At the same time, we should continue to enhance laws and regulations about organ donation, streamline the donation procedure, and enhance the oversight mechanism to provide donors with a sense of security and comfort. This will help alleviate any concerns donors may have and safeguard their rights and interests.

The results of this study indicate that there is no statistically significant difference in the knowledge of organ donation among nursing students before and after clinical internship. However, there are statistically significant differences in their attitudes and behaviors toward organ donation. After the clinical internship, it was noted that the attitude and behavior scores of nursing students decreased compared to before. We hypothesize that this decrease may be attributed to the high work pressure experienced by nursing students after completing their internship. Through the research, we found that the nursing students after the internship had a lower fear of death, but this was not related to whether they had internship experience in the organ donation department. People who avoid talking about death in their daily lives will have fear and avoidance of death, thereby reducing the sources of organ donation, and ultimately hindering the development of organ donation (38).

The Spearman’s correlation analysis of organ donation willingness shows that escape acceptance of death is one of the main factors affecting the organ donation willingness of college students, and increasing escape acceptance of death will promote organ donation willingness. Other research indicated fear of death, death avoidance, approach acceptance of death, and escape acceptance of death emerged as independent factors that might influence willingness in organ donation (27). As future caretakers of patients in their final moments, nursing students hold a significant role. Furthermore, a healthy understanding of life and death equips them to provide positive guidance to dying patients and their families. By approaching death with a balanced perspective, they can help individuals view it in a more rational light. This, in turn, may enhance their willingness to donate organs.

Our study showed that there had no effect between the scores of organ donation cognition and DAP-R internship experience in the department of organ donation. Since there are few researches in related fields, we speculate that the reason for this situation is that clinical learning in China pays more attention to the training of clinical skills (39). China has been carrying out organ donation after the death of citizens for 10 years. Currently, 188 hospitals are qualified for organ transplantation (40), and the courses for clinical learning in transplant departments are not perfect. In China, there have attach importance to practical skills training and neglect organ donation knowledge education in clinical learning. Therefore, we believe that in the clinical learning of interns, especially hospitals with organ transplantation qualifications should take advantage of their own advantages to carry out education and publicity of relevant contents for nursing students.

Our study focuses on the relationship between knowledge, attitude, and willingness regarding organ donation. The results suggest that knowledge of organ donation does not directly impact the organ donation willingness of nursing students, but organ donation attitude can indirectly affect the willingness to organ donation. Therefore, it is crucial to find ways to improve nursing students’ attitudes toward organ donation. It has been reported that in countries like Denmark and Saudi Arabia, some people reject organ donation due to religious reasons, as they believe in preserving the integrity of the body (38, 41). In China, people often prioritize preserving the integrity of the body due to Confucian teachings on filial duty and the belief in a second life after death in another world (42). Although most nursing students have certain knowledge and positive attitudes toward organ donation, their willingness still needs to be improved. This implies the need for intensified relevant education to raise their knowledge and attitude and increase their willingness to donate organs.



5 Limitation of this study

This study has certain limitations that need to be acknowledged. Firstly, it should be noted that the majority of participants in this study are from the same province, which may restrict the generalizability of the findings to a larger population of nursing students. Secondly, the results of this study heavily rely on self-reports from nursing students, which introduces the possibility of socially desirable responses. Thirdly, despite assuring the nursing students that the survey was anonymous, there is still a chance that they may withhold honest thoughts. Lastly, it is important to notify the features of the participants in this study. The mean age of our participants was 20.61 years old. Given their young age, these nursing students may lack the necessary experience and maturity in dealing with organ donation issues. This lack of experience could potentially impact their attitudes and willingness toward organ donation to some extent. Meanwhile, more females than males were recruited in this study, which may influence the generalizability of our results. It has been reported that female gender was statistically significant in prediction of positive attitudes toward organ donation (43). A recent study also showed that women were more willing to donate their organs to family members and strangers compared with men (44). Therefore, eliminating gender imbalance will produce greater generalizability of study.



6 Conclusion

In our current study, it was found that nursing students generally possessed a better understanding of organ donation knowledge, had a more positive attitude toward organ donation and death, and were more willing to donate organs compared to the general Chinese public. However, it is important to note that the overall willingness to donate organs was still low, primarily due to the influence of family-centered traditional values and attitudes toward death. To address this issue, it is recommended that targeted education and training programs be implemented to enhance organ donation-related knowledge and foster positive attitudes toward death among nursing students and the general public. These initiatives are crucial for motivating individuals and maintaining a high level of willingness toward organ donation.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving humans were approved by the study received approval from the Institutional Review Board of Zhongnan Hospital of Wuhan University (NO: 2022124K). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

XC: Data curation, Formal analysis, Writing – original draft. XZ: Data curation, Methodology, Writing – original draft, Writing – review & editing. YX: Data curation, Formal analysis, Writing – review & editing. LP: Data curation, Methodology, Writing – review & editing. PL: Data curation, Formal analysis, Writing – review & editing. WL: Formal analysis, Methodology, Writing – review & editing. LJ: Formal analysis, Supervision, Writing – review & editing. CZ: Formal analysis, Methodology, Writing – review & editing. CH: Data curation, Validation, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Ozturk Kaygusuz, T, and Pırınccı, E. Evaluation of the opinions and knowledge of medical school students on organ donation and transplantation. Turk J Gastroenterol. (2021) 32:790–800. doi: 10.5152/tjg.2021.20937 
	 2. Wakefield, MA, Loken, B, and Hornik, RC. Use of mass media campaigns to change health behaviour. Lancet. (2010) 376:1261–71. doi: 10.1016/s0140-6736(10)60809-4 
	 3. (GODT) GOoDat. Summary Global report 2018. (2018)Available At: http://www.Transplant-Observatory.Org/Global-Report-2018 (Accessed October 28, 2019).

	 4. L TDT. International registry in organ donation and transplantation Irodat. Available at: https://WwwIrodatOrg (2022).

	 5. Fan, X, Li, M, Rolker, H, Li, Y, Du, J, Wang, D , et al. Knowledge, attitudes and willingness to organ donation among the general public: a cross-sectional survey in China. BMC Public Health. (2022) 22:918. doi: 10.1186/s12889-022-13173-1 
	 6. Iniesta-Sepúlveda, M, López-Navas, AI, Gutiérrez, PR, Ramírez, P, and Ríos, A. The willingness to donate organs in medical students from an international perspective: a Meta-analysis. Transpl Int. (2022) 35:10446. doi: 10.3389/ti.2022.10446 
	 7. Green, C, Bowden, D, Molony, D, Burke, N, Felle, P, and Dudeney, S. Attitudes of the medical profession to whole body and organ donation. Surgeon. (2014) 12:73–7. doi: 10.1016/j.surge.2013.06.002 
	 8. Canada MCo. Examination objectives overview–head trauma/brain death/transplant donations −109-10 (2020). Available at: Https://Mcc.Ca/Objectives/Expert/Key/109-10/

	 9. DuBois, JM, and Anderson, EE. Attitudes toward death criteria and organ donation among healthcare personnel and the general public. Prog Transplant. (2006) 16:65–73. doi: 10.1177/152692480601600113 
	 10. Essman, C, and Thornton, J. Assessing medical student knowledge, attitudes, and behaviors regarding organ donation. Transplant Proc. (2006) 38:2745–50. doi: 10.1016/j.transproceed.2006.08.127

	 11. Edwards, TM, Essman, C, and Thornton, JD. Assessing racial and ethnic differences in medical student knowledge, attitudes and behaviors regarding organ donation. J Natl Med Assoc. (2007) 99:131–7. Epub 2007/03/21.
	 12. Tawil, I, Gonzales, SM, Marinaro, J, Timm, TC, Kalishman, S, and Crandall, CS. Do medical students understand brain death? A survey study. J Surg Educ. (2012) 69:320–5. doi: 10.1016/j.jsurg.2011.11.009 
	 13. Schaeffner, ES, Windisch, W, Freidel, K, Breitenfeldt, K, and Winkelmayer, WC. Knowledge and attitude regarding organ donation among medical students and physicians. Transplantation. (2004) 77:1714–8. doi: 10.1097/00007890-200406150-00015

	 14. Xu, X, Yin, Y, Wang, H, and Wang, F. Prevalence of needle-stick injury among nursing students: a systematic review and Meta-analysis. Front Public Health. (2022) 10:937887. doi: 10.3389/fpubh.2022.937887 
	 15. Hampton, KB, Smeltzer, SC, and Ross, JG. The transition from nursing student to practicing nurse: An integrative review of transition to practice programs. Nurse Educ Pract. (2021) 52:103031. doi: 10.1016/j.nepr.2021.103031 
	 16. Jawoniyi, OO, and Gormley, K. How critical care Nurses' roles and education affect organ donation. Br J Nurs. (2015) 24:698–700. doi: 10.12968/bjon.2015.24.13.698 
	 17. Collins, TJ
. Organ and tissue donation: a survey of Nurse's knowledge and educational needs in an adult Itu. Intensive Crit Care Nurs. (2005) 21:226–33. doi: 10.1016/j.iccn.2004.10.006 
	 18. Shabanzadeh, AP, Sadr, SS, Ghafari, A, Nozari, BH, and Toushih, M. Organ and tissue donation knowledge among intensive care unit nurses. Transplant Proc. (2009) 41:1480–2. doi: 10.1016/j.transproceed.2009.01.113

	 19. Shim, L, Wensley, C, Casement, J, and Parke, R. What determinants impact deceased organ donation consent in the adult intensive care unit? An integrative review exploring the perspectives of staff and families. Aust Crit Care. (2024) 11:S1036-7314(23)00191-1. doi: 10.1016/j.aucc.2023.11.003 
	 20. Oliva, A, Zaghini, F, Martelloni, M, Fiorini, J, Masci, L, Pelei, P , et al. Integrated procurement model: a new approach to tissue and organ procurement. Prof Inferm. (2019) 72:267–71. doi: 10.7429/pi.2019.724267 
	 21. Hu, D, and Huang, H. Knowledge, attitudes, and willingness toward organ donation among health professionals in China. Transplantation. (2015) 99:1379–85. doi: 10.1097/tp.0000000000000798 
	 22. Qi, X, and Liting Nie, HJ. The cognitive level and willingness of nurses and nursing students to donate organs in Jinan. J Nurs Sci. (2019) 34:83–6. doi: 10.3870/j.issn.1001-4152.2019.11.083

	 23. Tian, K, An, R, and Huang, H. A survey of the knowledge level and attitude of nursing interns on postmortem organ donation. Chinese J Pract Nurs. (2013) 29:70–1. doi: 10.3760/cma.j.issn.1672-7088.2013.16.034

	 24. Burns, N, and Grove, SK. The practice of nursing research: Conduct, critique, and utilization. 5th ed. Missouri: Elsevier (2005).

	 25. See, L, and Liu, Y, Huang s. Organ donation: willingness, attitude and knowledge among junior college nursing students in northern Taiwan. Chang Geng Nurse (2001) 12: 42–51.

	 26. Cantwell, M, and Clifford, C. English nursing and medical Students' attitudes towards organ donation. J Adv Nurs. (2000) 32:961–8. doi: 10.1046/j.1365-2648.2000.t01-1-01562.x 
	 27. Lei, L, Deng, J, Zhang, H, Dong, H, Luo, Y, and Luo, Y. Level of organ donation-related knowledge and attitude and willingness toward organ donation among a Group of University Students in Western China. Transplant Proc. (2018) 50:2924–31. doi: 10.1016/j.transproceed.2018.02.095 
	 28. Lu, T, Ling, Z, and Yuxiang, L. Validation and reliability of a Chinese version death attitude profile-revised (dap-R) for nurses. J Nurs Sci. (2014) 29:64–6.

	 29. Rana, A, Gruessner, A, Agopian, VG, Khalpey, Z, Riaz, IB, Kaplan, B , et al. Survival benefit of solid-organ transplant in the United States. JAMA Surg. (2015) 150:252–9. doi: 10.1001/jamasurg.2014.2038

	 30. Mc Laughlin, L, Neukirchinger, B, Monks, J, Duncalf, S, and Noyes, J. Seeking consent for organ donation: process evaluation of implementing a new specialist requester nursing role. J Adv Nurs. (2021) 77:845–68. doi: 10.1111/jan.14601 
	 31. Alwahaibi, N, Al Wahaibi, A, and Al, AM. Knowledge and attitude about organ donation and transplantation among Omani university students. Front Public Health. (2023) 11:1115531. doi: 10.3389/fpubh.2023.1115531 
	 32. Akbulut, S, Demyati, K, Toman, I, Gaygili, Z, Kaya, S, Akpolat, VR , et al. Medical Students' knowledge, attitudes and awareness toward organ donation. Transpl Immunol. (2022) 73:101634. doi: 10.1016/j.trim.2022.101634 
	 33. Nowak, E, Pfitzner, R, Koźlik, P, Kozynacka, A, Durajski, L, and Przybyłowski, P. Current state of knowledge, beliefs, and attitudes toward organ transplantation among academic students in Poland and the potential means for altering them. Transplant Proc. (2014) 46:2509–18. doi: 10.1016/j.transproceed.2014.09.031 
	 34. Zhang, J, Xie, LF, and Song, YX. Investigation on cognition, willingness and curriculum needs of nursing undergraduates on organ donation and transplantation. Nurs Res. (2016) 30:3779–82. doi: 10.3969/j.issn.1009-6493.2016.30.018

	 35. Mikla, M, Ríos, A, López-Navas, A, Kasper, M, Brzostek, T, Martínez-Alarcón, L , et al. Brain death: is it a misunderstood concept among nursing students in the south of Poland? Transplant Proc. (2015) 47:2578–80. doi: 10.1016/j.transproceed.2015.10.016 
	 36. Tagizadieh, A, Shahsavari Nia, K, Moharamzadeh, P, Pouraghaei, M, Ghavidel, A, Parsian, Z , et al. Attitude and knowledge of medical students of Tabriz University of Medical Sciences regarding organ donation. Transplant Proc. (2018) 50:2966–70. doi: 10.1016/j.transproceed.2017.12.057 
	 37. Hamed, H, and Awad, M. Knowledge and attitudes about organ donation among medical students in Egypt: a questionnaire. Int J Transplant Res Med. (2015) 06:06. doi: 10.4172/2161-0991.1000155

	 38. Agrawal, S, Binsaleem, S, Al-Homrani, M, Al-Juhayim, A, and Al-Harbi, A. Knowledge and attitude towards organ donation among adult population in Al-Kharj, Saudi Arabia. Saudi J Kidney Dis Transpl. (2017) 28:81–9. doi: 10.4103/1319-2442.198150 
	 39. Yu, M, Tong, H, Li, S, Wu, XV, Hong, J, and Wang, W. Clinical competence and its association with self-efficacy and clinical learning environments among Chinese undergraduate nursing students. Nurse Educ Pract. (2021) 53:103055. doi: 10.1016/j.nepr.2021.103055 
	 40. National Health Commission of the People’s Republic of China. (2023). Organ transplantation institution. Available at: http://www.Nhc.Gov.Cn/Wjw/Qgyzjg/202010/452dcb0bb3604f86b10de4d0d5a5a8ed.Shtml (Accessed November 15, 2023).

	 41. Nordfalk, F, Olejaz, M, Jensen, AM, Skovgaard, LL, and Hoeyer, K. From motivation to acceptability: a survey of public attitudes towards organ donation in Denmark. Transplant Res. (2016) 5:5. doi: 10.1186/s13737-016-0035-2 
	 42. Zhang, L, Liu, W, Xie, S, Wang, X, Mu-Lian Woo, S, Miller, AR , et al. Factors behind negative attitudes toward cadaveric organ donation: a comparison between medical and non-medical students in China. Transplantation. (2014) 98:e56. doi: 10.1097/tp.0000000000000163

	 43. Krupić, F, Grbić, K, and Alić, J. Changes in attitudes towards organ donation among Bosnian immigrants in Sweden from gender perspective. Acta Med Acad. (2022) 51:35–45. doi: 10.5644/ama2006-124.368 
	 44. Yee, E, Hosseini, SM, Duarte, B, Knapp, SM, Carnes, M, Young, B , et al. Sex disparities in organ donation: finding an equitable donor Pool. J Am Heart Assoc. (2021) 10:e020820. doi: 10.1161/jaha.121.020820 


Copyright
 © 2024 Chen, Zhou, Xu, Pan, Li, Liang, Jin, Zhang and He. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
ORIGINAL RESEARCH
published: 22 April 2024
doi: 10.3389/fpubh.2024.1365509








[image: image2]

Nurses’ perception of the impact of professional development sessions on their pre-hospital clinical practice with trauma victims

Mauro Mota1,2,3*, Regina Pires3,4, Madalena Cunha1,2 and Margarida Reis Santos3,4


1Health School of the Polytechnic University of Viseu, Viseu, Portugal

2UICISA: E/ESEnfC—Cluster at the Health School of Polytechnic University of Viseu, Viseu, Portugal

3CINTESIS—Center for Health Technology and Services Research, University of Porto, Porto, Portugal

4Nursing School of Porto, Porto, Portugal

Edited by
 Sunjoo Kang, Yonsei University, Republic of Korea

Reviewed by
 Luis Manuel Mota de Sousa, Universidade Atlântica, Portugal
 Salman Barasteh, Baqiyatallah University of Medical Sciences, Iran

*Correspondence
 Mauro Mota, maurolopesmota@gmail.com 

Received 04 January 2024
 Accepted 10 April 2024
 Published 22 April 2024

Citation
 Mota M, Pires R, Cunha M and Santos MR (2024) Nurses’ perception of the impact of professional development sessions on their pre-hospital clinical practice with trauma victims. Front. Public Health 12:1365509. doi: 10.3389/fpubh.2024.1365509
 




Background: Continuing education is important for the quality of clinical practice because it complements it and focuses primarily on producing qualified pre-hospital nurses with operationally defined competence in nursing standards. The objective of this study was to assess pre-hospital nurses’ opinion of the impact of professional development sessions on their clinical practice.
Method: A descriptive and quantitative study was carried out involving Portuguese pre-hospital nurses. Six professional development sessions were presented in 2020 to pre-hospital registered nurses in four of Portugal’s main cities. To collect the data, at the end of each session, we apply a questionnaire designed specifically for this study. This data collection instrument consists of 11 questions, six designed to evaluate the session and five designed to evaluate the trainer responsible for the session. A five-point Likert scale was used for each question, where 1 corresponds to very dissatisfied and 5 to extremely satisfied.
Results: Two hundred and two nurses, which represents 55% of all Portuguese pre-hospital nurses, took part in the assessment of the professional development sessions. The nurses were from the Northern region of Portugal (51%; n = 102), the Centre region (29%; n = 59) and the Southern region of Portugal (20%; n = 41). Nurses found the session extremely satisfactory. All the assessment scores ranged between 4.4 and 4.7 points, on a scale of 1 to 5. 76.2% of the participants considered that the knowledge acquired could have a major impact [score = 5] on their future clinical practice. The majority of pre-hospital nurses (96.5%) felt that the session could have a major impact [score = 5; 76.2%, n = 154] or a very important impact [score = 4; 20.3%, n = 41] on their clinical practice.
Conclusion: The professional development sessions provide pre-hospital nurses with the latest research findings and the majority of nurses considered that the training had a huge impact on their clinical practice. However, it is important that future research aims to explore the cause-effect relationship between training and improved clinical practice.
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1 Background

Trauma is a leading cause of death, with more than five million deaths worldwide each year (1). This reality has led to the development of important evidence-based guidelines for the acute management of trauma patients over the past 15 years (2). Nursing care is both central and essential to the administration of high-quality care in different health care settings (3). Nursing as a professional discipline must be dynamic, capable of responding to the changing needs of individuals, societies and health systems. Only this way will it be possible to provide a knowledgeable service to a society (4). Nursing education complements nursing practice because is primarily centered on producing skilled nurses, with competence operationally defined in nursing standards (5). Educational preparation of nurses is required to provide congruent care, and nurses should be offered both formal education and clinical training, as well as continuing education (6).

In mainland Portugal, the National Institute of Medical Emergency (INEM) is the Ministry of Health body responsible for coordinating the Integrated Medical Emergency System. Pre-hospital assistance is provided by different health professionals, but nurses and physicians are the professionals who provide the most differentiated rescue teams. Pre-hospital nurses are exclusively team leaders in one of these teams, the Immediate Life Support Ambulances (ASIV). The work of nurses in the pre-hospital field in Portugal is regulated by therapeutic protocols that determine a significant part of their interventions (7).

Educational interventions, such as professional nursing education and structured discussions about clinical practice, require an active process of engagement whereby personal perspectives are shared, openly discussed and debated to achieve new learning (8). When nurses have opportunities to discuss, assess, and develop shared disciplinary and personal-professional positions, values, and procedures with others, their understanding of their practice can be greatly improved (9).

As far as the reality of pre-hospital nursing is concerned, there is a clear need to carry out further studies that will prove the importance and impact of nursing professional education in prehospital nurses’ clinical practice (10). Pre-hospital nursing must be based on care during the healing/health process, prioritizing the safety of health care. In this sense, it is necessary to develop, promote and stimulate research and professional training in the field of emergency care, which will enhance all of its assistance (11).

As such, we propose that the professional sessions developed for pre-hospital nurses contribute to deepening and updating knowledge about the reality of their practice.

The objective of this study is to assess pre-hospital nurses’ opinion of the impact of professional development sessions on their clinical practice.



2 Material and method

This study was conducted in accordance with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines (12).


2.1 Study design

This descriptive, cross-sectional, quantitative study was conducted with Immediate Life Support Ambulances (ASIV) nurses in Portugal. It should be noted that in Portugal, nurses are part of pre-hospital rescue teams. In 2020, six professional development sessions were presented to pre-hospital registered nurses in four of Portugal’s main cities (two in Porto, two in Coimbra, one in Lisbon and one in Faro). Pre-hospital nurses attended only one of these sessions. These sessions were intended to promote the dissemination of knowledge on post-traumatic bleeding management, as it remains the leading cause of potentially preventable death among injured people (13). Acute traumatic pain management was also addressed in the sessions, as pain treatment is still undervalued in the pre-hospital setting, and less than 40% of adult patients have insufficient pain relief (14). So, the aims of the sessions were: to present and discuss “The European guideline on management of major bleeding and coagulopathy following trauma” (13); and analyse pain management interventions for trauma victims. The trainer is a nurse specialist in Medical-Surgical Nursing and a trauma specialist. He has been working in the pre-hospital environment for 10 years and considering the expertise and research he has developed in the area, he was invited to conduct the sessions. The trainer is also a professor at a Nursing University.



2.2 Setting

The training sessions took place at the National Institute of Medical Emergency (INEM) facilities. INEM is the Ministry of Health organization responsible for the coordination of the Integrated Medical Emergency System in mainland Portugal, providing prehospital emergency care to trauma victims and acute medical patients. It is responsible for the initial and continuing professional training of all pre-hospital providers in mainland Portugal, which includes nurses, physicians and pre-hospital emergency technicians.

Each session lasted approximately four hours, with two 15 min breaks. Participatory methodology was the method adopted during the sessions and a PowerPoint was used for this purpose. Before closing and evaluating the session, some time was taken for discussion.

“The European guideline on management of major bleeding and coagulopathy following trauma” aims to provide guidance on the management of severe bleeding and coagulopathies following traumatic injuries. These guidelines recommend that these guiding principles have to be adapted to meet individual circumstances and institutional resources. Recommendations number 1-6, 12, 13, 15, 17, 19, 38 and 39 of the “The European guideline on management of major bleeding and coagulopathy following trauma” were presented and discussed. These were the recommendations chosen since they can be replicated in pre-hospital nursing intervention (Table 1).



TABLE 1 Topics covered in the training session.
[image: Table listing topics and elapsed time for a session on trauma management. Topics include introduction and objectives (10 min), development, European guidelines on bleeding and coagulopathy (110 min) with specific recommendations, pharmacological and non-pharmacological pain management (40 min), open debate (40 min), and conclusion (10 min). A note references Recommendation 13.]



2.3 Participants

All Portuguese registered nurses who were working with ASIVs were invited to take part in the professional development sessions. Participants with the following inclusion criteria were included: (a) being a pre-hospital nurse; (b) having specific training in the treatment of trauma victims; (c) having experience in the pre-hospital care of trauma victims.



2.4 Data sources

To collect the data, we used a questionnaire developed specifically for this purpose by two professors from two different nursing universities, in collaboration with the trainer who conducted the session. This data collection tool comprised 11 questions, six designed to assess the session, and five to assess the trainer responsible for the session. In this questionnaire, pre-hospital nurses assessed the impact of professional development sessions on their clinical practice. Before applying the questionnaires, a pilot process was carried out with two nurses and two invited academics to identify the consistency of the scale. No changes were necessary. To answer questions related to the session and to the performance of the trainer a five points Likert-type scale was used. In this scale, 1 corresponds to very dissatisfied and 5 to extremely satisfied.

This study was approved by the INEM.



2.5 Data collection

At the beginning of each session, the trainer clarified the purpose and procedures of this study. The nurses were informed that they had the right to refuse to participate in the study. To protect the participants, a request for non-identifying information was made. At the end of session, the participants completed the assessment questionnaire. The data collection tool was handed out to the participants once the professional development session was over.



2.6 Data analysis

Descriptive statistics were used to carry out the data analysis, and statistical treatment was conducted using the version 24 for Windows of the Statistical Package for the Social Sciences (SPSS).




3 Results

Two hundred and two nurses, which represents 55% of all pre-hospital nurses working on ASIV, took part in the assessment of the professional development sessions. The nurses were from the Northern region of Portugal (51%; n = 102), the Centre region (29%; n = 59) and the Southern region of Portugal (20%; n = 41).

Nurses found the session extremely satisfactory. All the assessment scores ranged between 4.4 and 4.7 points, on a scale of 1 to 5. Nurses considered that the knowledge gained will have a huge impact on their future clinical practice (MD = 4.7), 76.2% (n = 154) of the participants showed they were highly satisfied (score = 5), and 66.3% (n = 134) reported that the session fully met their needs (score = 5). Most of the nurses (95.5%; n = 193) who participated in the sessions found the contents addressed extremely satisfactory [score = 5; 66.3%; n = 134] or very satisfactory [score = 4; 29.2%, n = 59]. Many nurses (96.5%; n = 195) considered that the session had a huge impact [score = 5; 76.2%, n = 154] or a very important impact [score = 4; 20.3%, n = 41] on their clinical practice. In most cases (13.4%, n = 27), the item that scored below 4 was “Was the duration of the session adequate?” and the item that got less ratings below 4 was “Were the contents addressed pertinent?” (Table 2).



TABLE 2 Assessment of the professional development sessions.
[image: Survey results table showing scores for six questions about a session's pertinence, methodology, resource management, duration, content, and impact on clinical practice. Each question's scores range from 1 to 5 with corresponding percentages. The median score (MD) and standard deviation (SD) are provided for each question. High scores indicate positive feedback, with most questions receiving a score of 5 from over fifty percent of respondents.]

The way the trainer organized the session was also found extremely satisfactory. The assessment scores ranged between 4.8 and 4.9 points on a scale of 1 to 5. Most of the participants expressed maximum satisfaction regarding the clarification of doubts [score = 5; 83.7%, n = 169]; the trainer’s knowledge [score = 5; 93.1%, n = 188]; the relationship established between the trainer and the participating nurses [score = 5; 88.1% n = 178]. No item scored below 3 and the items with a 3 score show a mean score ranging between 0.5% (“Did the trainer show a strong knowledge of the contents addressed?” and “Has the trainer’s relationship with the group been appropriate?”) and 2% (Were you given time to discuss information and to clarify doubts?).

Most of the nurses (95.5%; n = 193) who participated in the sessions found the contents addressed extremely satisfactory [score = 5; 66.3%, n = 134] or very satisfactory [score = 4; 29.2%; n = 59]. The majority of them (96.5%; n = 195) considered that the session had an extremely important impact [score = 5; 76.2%, n = 154] or at least a very important impact [score = 4; 20.3% n = 41] on their clinical practice. Most of the participants (99.5%; n = 201) found that the trainer’s knowledge of the topic addressed was extremely satisfactory [score = 5; 93.1%, n = 188] or very satisfactory [score = 4; 6.4%, n = 13] (Table 3).



TABLE 3 Assessment of the trainer’s performance during the session.
[image: Table showing evaluation results with questions about a trainer's performance. Scores range from 1 to 5, with percentages indicating responses. Most scores are 4 or 5, with median scores mostly 4.8 or 4.9 and standard deviations between 0.28 and 0.45.]



4 Discussion

Knowledge translation between academics and users accelerates the capture of the benefits of evidence-based practice through improved health, more effective services and products and a strengthened health care system (15). The majority of the nurses who took part in the sessions found the issues addressed extremely satisfactory or very satisfactory and 96.5% (n = 195) considered that the session was extremely important or very important for their clinical practice. The aim of the professional sessions is to promote the thinking capacity of the professional and develop their learning autonomy, always taking into account ethical concerns and the awareness of one’s ability to transform reality (16).

The assessment of the trainer’s performance during the sessions was highly valued by the participating nurses. This result highlights the importance of the sharing of research developments in the dissemination of knowledge and the improvement of practices. The combination of theory and practice is the greatest advantage of this educational initiative (17). For most of the participants, the level of knowledge demonstrated by the trainer of the topic addressed was extremely satisfactory or very satisfactory. The relationship of mutual trust established between all the parties involved makes for greater levels of interest and confidence between them. To encourage behaviour changes, to implement the desired changes into clinical practice and to reinforce progress are fundamental structural foundations for the global development of Nursing as a Science.

The development of care depends on the development of the right skills and on one’s decision-making capacity and this clearly requires greater knowledge. Evidence-based practice is fundamental in improving healthcare quality (18). The transfer of this knowledge to clinical reality may be responsible for improving assistance and increasing the overall quality of healthcare provided. There is a significant delay between the production of research results and their incorporation into clinical practice. The development of research is mainly carried out by universities and health institutions have an organizational culture that makes it difficult to transfer the knowledge produced into clinical practice (19). All teaching practice should be focused on the use of reflective and transformative educational strategies and methodologies (17).

We believe that including nurses in training sessions where results of scientific research and practice guidelines are presented will increase their interest in science, promote evidence-based practice and improve the quality of care. The trainer needs to mobilize his knowledge according to the needs of the group, using teaching strategies that will help him deliver his best teaching and that will allow the personal growth, personally as well as collectively, of both trainers and students (20). Educational practice is based on the relationship between the content of learning, the subject who learns and the trainer, following the socio-interactionist theory of education (21). The close relationship between the research team and the nurses responsible for data collection must also be strengthened, so that all parties understand the benefit of this collaboration. It will also be important to integrate theoretical and practical teaching, and for this a space for discussion must be opened (20). Thus, 94.1% of the participating nurses (n = 190) considered that during the research they were given excellent conditions to clarify doubts and discuss therapeutic measures to be implemented in the treatment of trauma victims. Therefore, cooperation between academia and clinical practice needs to be in close consonance with its own pedagogical projects, promoting important and productive reflective moments for professionals (16).


4.1 Implications for practice

The continuous professional development sessions on specific topics were very well received by nurses. Pre-hospital nurses valued the training sessions and felt that the content contributed to their professional development. Training sessions should be carried out considering the time of the session and contain information that responds to the specific needs of pre-hospital nurses. The professional training courses seem to have responded to the needs felt by the pre-hospital nurses and the organization itself with regard to assisting trauma victims with major bleeding.



4.2 Limitations

This study has some limitations. First, it is not possible to establish a cause-effect relationship between the training sessions and the improvement of clinical practice since these results are only the result of the evaluation of nurses’ opinions. Second, the impossibility of evaluating the effects of the training does not allow us to infer whether the planning of the training was optimal and at what points it could be optimized. Finally, the conclusions of this research should be interpreted considering the nurses’ opinion at the end of the session, i.e., it would be important to understand their opinion after having new contacts with new trauma emergencies.




5 Conclusion

In this study, we examined nurses’ opinions about training sessions and their implications for clinical learning. The nurses attached great importance to the inclusion of an extended discussion period in the training session. They considered that this strategy allowed a greater involvement in the training and allowed them to deepen their knowledge. They also recognized the appropriateness of the adult training strategy. The nurses assumed that the professional development sessions they attended allowed them to improve their clinical practices. The professional development sessions provide nurses with the latest research findings and they considered that the training had a huge impact on their clinical practice, which may demonstrate the need to use these trainings to maintain effectiveness and safety in the pre-hospital care provided by nurses.
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Background: Reasonable and effective time allocation can promote the improvement of medical care service quality. This study aimed to translate, cross-culturally adapt and validate the Chinese Nursing Time Management Scale (NTMS).
Methods: Using a cross-sectional survey, 345 clinical nurses were selected from June to September 2023 for a general information questionnaire and Nursing Time Management Scale (NTMS) study. Item analysis, exploratory factor analysis and validation factor analysis were used to verify the reliability and validity of the Chinese version of Nursing Time Management Scale.
Results: The Chinese version of the Nurses’ Time Management Competency Scale includes 17 entries in 3 dimensions: planning activities and setting goals, coordinating activities and procedures, and organizing nursing activities. The Cronbach’s alpha coefficient for the total scale was 0.966. Exploratory factor analysis showed that the cumulative variance contribution of the three male factors was 97.44%.
Conclusion: The NTMS has acceptable validity and reliability and can be used to evaluate the nursing time management skills of Chinese clinical nurses.
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1 Introduction

With the continuous progress and development of China’s economy and society, the level of people’s attention and concern for health is also increasing, and the compact and heavy nursing work requires nursing staff to accelerate the improvement of the efficiency of the use of time in order to meet the people’s needs for health (1). In today’s rapid development of science and technology, time management has become a science with high applicability and operability (2). Clinical nursing work is always faced with dealing with patients with acute, critical and severe diseases, as well as the need to deal with multiple patients at the same time, a number of complicated nursing tasks (3), so to become an excellent nurse not only need to master all the operational skills, but also need a kind of ability to rationally arrange time.

Time management is the process by which individuals, within a limited period of time, through the correct understanding of time and the rational arrangement of tasks, prompts people to change the use of time from a passive natural experience to a planned and purposeful, efficient and creative labor (4). Time management ability refers to such an ability to manage time that people have, and the key to time management lies in people’s management of themselves (5), minimizing the waste of time and maximizing the utility of time (6). Efficient time management has become the foundation of nursing, and the key to cultivating talents to meet the needs of the nursing profession lies in improving the quality of nursing education (7), so we need to focus on the cultivation of nursing staff’s time management ability.

In 1989, in order to measure time management skills, Britton (8) and others proposed a theoretical model of time management from the perspective of information processing, and Britton later developed a time management questionnaire based on this model (9). Macan et al. (10) developed the Time Management Behavior Scale consisting of four dimensions: setting goals and priorities, implementing time management mechanisms, establishing organizational bias, and controlling time perception in 1990. Some studies have shown (11) that clinical nurses have good time management skills at work, which can reduce their work stress and lead to better physical and mental health.

In China, Huang et al. (12) developed the Adolescent Time Management Tendency Scale applicable to adolescents. Subsequently, in 2015, Yuan (13) revised the scale and adapted it to a time management scale applicable to employee groups. However, due to the specificity of nursing staff’s work, no time management scale developed for hospital workers has been found in China. Zyoud (14) 2023 developed a time management scale for nursing staff that can accurately and effectively measure the level of time management of nurses at work. Therefore, this study introduced the Nurses’ Time Management Scale into China and tested its reliability and validity, and then investigated the current level of time management of nursing staff in China, and proposed opinions and measures to improve their work efficiency.



2 Materials and methods


2.1 Participants

Convenience sampling method was used to select clinical nurses for the survey from June to September 2023 in two hospitals in Shandong Province. Inclusion criteria: (1) Chinese registered nurses; (2) engaged in clinical nursing; (3) informed consent and voluntary enrollment in the study. Exclusion criteria: (1) nurses in training and internship; (2) Practicing or further training nurses; (3) Dropouts. The sample size for exploratory factor analysis is at least 5–10 times the number of scale items, and the sample size for validation factor analysis is not less than 200 (15). In this study, the sample size was appropriately enlarged in consideration of 10% invalid questionnaires, so that 350 patients were finally surveyed and 345 were validly recalled, with a valid recall rate of 98.57%. At the time of the survey, three uniformly trained researchers retained the contact numbers of those who volunteered to participate in the retest to fill out the survey, which was repeated 2 weeks later (52 questionnaires were distributed and 50 were validly returned, with a valid return rate of 96.2%) in order to calculate the retest reliability coefficient.



2.2 Instruments


2.2.1 The general information questionnaire

The patients’ gender, age, education, years of work, marital status, and title were collected.



2.2.2 Nursing Time Management Scale

The scale was developed by Zyoud (14) to be able to reflect the time management skills of nurses in their clinical work. It consists of three dimensions with a total of 17 entries, namely planning activities and setting goals (entries 1–6), coordinating activities and procedures (entries 7–10) and organizing nursing activities (entries 11–17). The scale is based on a 5-point Likert scale, and the total score of the scale ranged from 17 to 85, with higher scores indicating that nurses were better at managing their time. The Cronbach′s alpha coefficient for the original scale was 0.953.




2.3 Procedures


2.3.1 Forward and back translation

The researchers contacted the authors of the original scale and obtained their consent to translate and use the scale. The nurses’ time management competence scale was translated and back-translated in strict accordance with the Brislin translation-back translation model (16). This study followed the guidelines for translation and cross-cultural adaptation of nursing research in China (17). (1) Direct translation: A nursing postgraduate student with study abroad experience and a master’s degree in English were invited to translate independently to obtain the first drafts A1 and A2. (2) Integration: The Chinese version of the Nurses’ Time Management Scale (NTMS) A1 and A2 were compared and integrated with the original scale by members of the group, and the Chinese version of the NTMS 1.0 was developed through discussion and negotiation with the translators and the researcher. (3) Back-translation: A doctoral student in nursing with clinical experience and a doctoral student majoring in English independently translated NTMS 1.0 into English B1 and B2 without having seen the original English version of the Nurses’ Time Management Scale. (4) Re-integration: Members of the group compared and integrated the English versions of B1 and B2 with the original scale, and formed the English version of the NTMS 2.0 after discussion and negotiation with the research team. (5) Review by the original authors: The English version of NTMS2.0 was sent to the authors of the original scale, and the entries were semantically consistent with the original scale and recognized by the original authors.



2.3.2 Cultural adaptation

In accordance with the cross-cultural (18) debugging process of the scale, seven experts in the related fields of clinical medical-surgical nursing and psychology were invited to evaluate the entries in terms of their contextual background. They evaluated the entries in terms of the contextual background of the entries, the language expression habits, and the applicability of the entries. For the disagreeable entries, the research team made modifications, The research team replaced “Administration” with “management,” taking into account the fact that the original scale used “Administration,” which, in the opinion of the experts, has an ambiguous semantic meaning. Until all the entries reached consensus, forming NTMS 3.0.



2.3.3 Pre-experiments

The researchers selected 50 clinical nurses who met the inclusion criteria for the pre-survey and were consulted on changes to the scale as a whole, the content of the entries, and the scoring methodology, and amendments were made to unclear or controversial statements.




2.4 Data collection

Prior to the study investigation, consent and co-operation was obtained from the nursing department of the hospital. The research team recruited study participants from different departments in different hospitals and used a uniform guideline to explain the purpose of the study and inform the precautions for completion. QR codes and links were distributed through Questionnaire Star, which were filled out online by the respondents.



2.5 Statistical analyses

SPSS 25.0 and AMOS 24.0 software were used for data entry and analysis. Measurement data were described by mean ± standard deviation, and count data were described by frequency and percentage. Item analyses included critical ratio method and correlation coefficient method. Validity tests used content validity and structural validity. Among them, content validity used the content validity index at scale level and item level; structural validity used exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). Reliability tests included Cronbach’s alpha coefficient, folding reliability, and retest reliability. The results were considered statistically significant at p < 0.005.




3 Results


3.1 Research subject characteristics

Of the 345 study participants, consisted of 45 (13.0%) were male, 300 (87.0%) were female, 123 (35.7%) were aged <30 years, 131 (38.0%) were aged 30–40 years, 91 (26.4%) were ≥ 40 years. Other general information is shown in Table 1.



TABLE 1 Frequency distribution of demographic characteristics (n = 345).
[image: A table presents demographic characteristics of a sample group, including gender, age, education, working years, marital status, and job title. Values are given for each category in terms of count, percentage, t/F values, and p-values. Notable p-values include age under 30 years (<0.001), marital status (0.008), and job title (0.001), indicating statistical significance in these areas.]



3.2 Item analysis


3.2.1 Critical ratio method (critical ratio, CR)

Clinical nurses’ total scores on the scale were ranked from high to low, with the top 27% defined as the high subgroup and the bottom 27% as the low subgroup, and independent samples t-tests were used to determine the differences in scores between the high and low subgroups on the 17 items, with the respective critical ratios ranging from 9.365 to 21.364, and with a statistically significant difference (p < 0.001).



3.2.2 The question total correlation method

Correlation coefficients between individual entries and the total score were calculated, and when r > 0.4, the entries were retained as indicating high homogeneity with the overall scale. The correlation coefficients between the entries and the total score of the scale in this study ranged from 0.127 to 0.981 (p < 0.01).




3.3 Construct validity


3.3.1 Exploratory factor analysis

The tested KMO value was 0.84 and the Bartlett’s sphere test approximate chi-square value was 6394.47 (p < 0.001), which was suitable for factor analysis (19). Without the requirement of the number of factors, this study extracted a total of three factors with each eigenroot greater than 1. Combined with an abrupt steepening of the gravel plot slope line into three factors (Figure 1), the cumulative variance contribution rate was 97.44% (Table 2).

[image: Scree plot showing eigenvalues on the y-axis and component numbers on the x-axis. The plot shows a steep decline from component one to three, leveling off from component four onwards.]

FIGURE 1
 Screen plot of exploratory factor analysis for the Chinese version of the NTMS scale (n = 133).




TABLE 2 Factor loadings of exploratory factor analysis for the Chinese version of the NTMS scale (n = 133).
[image: A table lists items with corresponding factor loadings across three factors. Items focus on planning, coordination, and activity management, such as setting goals, medication coordination, and task completion. Factor 1 includes loadings like 0.927 for tidiness. Other factors, 2 and 3, show similar loadings for different items. Eigenvalues are 11.02, 3.03, and 2.52, with explained variances of 39.347%, 34.531%, and 23.566%, summing to a cumulative variance contribution of 97.444%.]



3.3.2 Confirmatory factor analysis

The three dimensions delineated by the exploratory factor analysis were further validated to obtain the initial model. The results of the analysis showed X2/df = 2.610, RMSEA = 0.019, NFI = 0.975 and CFI = 0.985 (Table 3). The structural equation model was shown in Figure 2.



TABLE 3 The model fitness index of confirmatory factor analysis of the Chinese version NTMS scale (n = 212).
[image: Table showing statistical criteria and indices for a model fit. Criteria: Chi-square over degrees of freedom (1 to 3), RMSEA less than 0.1, NFI, CFI, TLI, and IFI all greater than 0.9. Indices: Chi-square 297.508, degrees of freedom 114, Chi-square over degrees of freedom 2.610, RMSEA 0.019, NFI 0.975, CFI 0.985, TLI 0.982, IFI 0.985.]

[image: Path diagram illustrating relationships among three factors (F2, F3, F1), with arrows indicating paths and associated numerical values representing path coefficients. Each factor connects to various NTMS elements and external circles labeled e1 to e17.]

FIGURE 2
 Standardized three-factor structural model of the NTMS scale (n = 212).





3.4 Content validity

The validity of the scale content was assessed using an expert rating method. Seven experts were invited to evaluate the Chinese version of the Nurses’ Time Management Competency Scale on a 4-point Likert scale. The content validity indices of the scale items were calculated based on the results of the experts’ deliberations: I-CVI of 0.86 to 1.00, S-CVI of 0.94, and S-CVI/Ave of 0.99, indicating good content validity of the scale (20).



3.5 Reliability validity

The Cronbach’s alpha coefficient for the Chinese version of the NTMS scale was 0.966; the retest reliability was 0.951, indicating that the scale had good reliability (Table 4).



TABLE 4 Chinese version of the NTMS scale reliability results.
[image: Table showing reliability metrics for the NTMS scale. Cronbach's alpha coefficient is 0.966, split-half reliability is 0.771, and test-retest reliability is 0.951.]




4 Discussion

In the Chinese version of the scale, in order to adapt to the Chinese national conditions and cultural background, the researchers had repeated deliberations and considerations when localizing some of the indicators of the scale. For example, when some indicators differed from the current work behaviors of Chinese nursing staff, they were changed appropriately after expert consultation, and the Chinese version of the Nurses’ Time Management Scale was finally formed. In this study, the Arabic version of the Nurses’ Time Management Scale was Chineseized into the Chinese version of the Nurses’ Time Management Scale, and a study was conducted on some nurses in northern China to investigate the time management level of Chinese nurses. The scale consists of three dimensions, namely organization, coordination and planning, with a total of 17 entries, which is similar to the structure of the original scale with good reliability and validity.

Some studies have shown (21), hospital nurse managers have good time management ability, efficient time management can improve the performance management of nurse managers, nurse managers have clear work objectives and prioritized level classification according to the work objectives. The work of nursing management mainly focuses on the two aspects of daily management and human resource management (6), and nurses’ clinical work is affected by the management of daily affairs and human resource management. Improving the time allocation and time priorities of nursing staff can promote the quality and effectiveness of patient care. The acquisition of time management skills by new nurses is a key component in reducing turnover rates and improving work well-being (1). Heavy clinical workloads may prevent nursing from becoming a more specialized discipline (22), and nurses should ensure that they have sufficient time to focus on nursing supervision and improve their time utilization. Research has shown that a manager’s time management can affect not only productivity and organizational success, but also an individual’s life-work balance (23). Time management skills can help nurse leaders meet challenges and improve the quality of care (24).

The time management level of Chinese nursing staff is at a medium-high level. Zyoud (5) conducted a survey on healthcare workers in the northern part of Palestine, and the respondents’ time management skills were relatively good, with different genders, different hospital grades, different titles, and whether or not they had attended a time management course as factors affecting nurses’ time management skills. The results indicated that Chinese nursing staff were able to rationalize their schedule for the day based on their daily workload. In order to promote patient care satisfaction and patient safety, it is recommended that nurses with low levels of time management should take further education or integrated care management (25) to form an interdisciplinary team, which will ultimately lead to efficient and precise quality of care.

In this study, the critical ratio of the questionnaire entries was 9.365 ~ 21.364, which was higher than the standard value, suggesting that the scale had a better discriminatory ability; the scores of each entry were moderately to highly correlated with the total score of the scale, which indicated that the scale was able to assess the degree of protection of the patient’s privacy better, and the representativeness was good. In addition, the Cronbach′s α coefficient after deletion of each entry did not exceed the initial value of the translated scale. The results of item analyses indicated that the Chinese version of the NTMS had a high degree of discrimination and representativeness and did not require the deletion of any entries.

Reliability can reflect the reliability and stability of a scale (26). In this study, the reliability of the Chinese version of the NTMS was analyzed in terms of three dimensions: Cronbach′s α coefficient, folded reliability and retest reliability. The results showed that the Cronbach′s α coefficient of the Chinese version of the NTMS was 0.966, which was higher than the results of the Arabic version (14), and the Cronbach′s α coefficients of the dimensions ranged from 0.920 to 0.946. Folded-half and re-test reliabilities were 0.771 and 0.951, respectively, indicating that the reliability of the scale was good (27), and the stability was high. The Chinese version of the NTMS can be used for the measurement of nurses’ time management level, guiding nursing managers to develop a more perfect management system and improve the quality of nursing work.

Content validity is often used to test whether the designed items are representative of the content or topic to be measured and to judge whether the content of the scale meets the objectives of the study (20). The I-CVI of the Chinese version of the PPS was 0.86–1.00, the S-CVI was 0.94, and the S-CVI/Ave was 0.99, which showed good content validity (28), suggesting that the entries could accurately measure nurses’ time management ability. The content of the Chinese version of the NTMS can accurately reflect the time management level of nursing staff at work, improve work management efficiency, and appropriately arrange work behaviors throughout the day, so that patients can receive more comprehensive and efficient nursing services.

Exploratory factor analysis is used to explore the dimensions and structures involved in each entry of the scale (29), and a cumulative variance contribution of >40% for the common factors and a corresponding factor loading value of >0.4 for each entry indicate that the scale has good structural validity. In this study, exploratory factor analysis extracted three factors that explained 97.44% of the total variance, and the attribution of the entries remained consistent with the original scale. Validatory factor analysis was used to further validate the model, and the results showed that the fitting indexes of the Chinese version of the NTMS were in accordance with the regulations (30). In summary, the Chinese version of the NTMS has ideal validity in the Chinese nurse population.



5 Limitations

The study has some limitations. First, this study only recruited clinical nurses from a northern province, and no study of this size has been conducted in the south, which may affect its representativeness. Second, only a cross-sectional survey was conducted in this study, and a multicenter, large sample study on a larger scale is needed.



6 Conclusion

In this study, rigorous translation criteria and cultural adaptations of the NTMS scale were performed to produce a Chinese version of the NTMS scale, which has good reliability and measures the time management skills of Chinese clinical nurses in clinical work. This study provides a method to further improve nurses’ management skills, aiming to improve nurses’ time allocation skills in clinical work. The Chinese version of the Nurses’ Time Management Scale can enable nursing staff to rationally allocate their working time, improve work efficiency, and enable patients to receive perfect health care services.
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Introduction: Positive Mental Health (PMH) plays a pivotal role in the promoting of mental health. Assessing this phenomenon is essential for early recognition and intervention in mental health. To date, only one tool was validated with 39 items to assess PMH among Portuguese young adults.
Method: This study sought to examine the psychometric properties of the short version of the Positive Mental Health Questionnaire (PMHQ) among Portuguese university students. The PMHQ Short Form was administered to a sample of 3,647 university students via an online platform. Exploratory and confirmatory factor analyses were performed. The principal factor solution was employed because some items showed higher levels of kurtosis. Multivariate analysis was tested using the Mardia’s Test, Henze-Zirkler, and Royston. Findings of content, construct validity tests, and Cronbach’s alfa demonstrated the satisfactory validity and suitable reliability of the PMHQ-Short Form (PMHQ-SF).
Results and discussion: The exploratory factor analysis produced six dimensions of the PMHQ-SF with three items in each factor demonstrating adequate internal reliability. The global internal consistency was 0.92, with factors ranging between 0.60 to 0.82. The results suggest that the PMHQ-SF is reliable, easier, and more practical to complete by university students due to the shortening of the number of items. The PMHQ-SF is useful for assessing positive mental health in young adults. The final version of the instrument contains from 32 to 18 items.

Keywords
 positive mental health; nursing; health promotion; factor analysis; statistical


1 Introduction

The term positive mental health, first designated by Marie Jahoda in her report, emphasizes the significance of promotion in modern societies and the dynamic life cycle of people (1). This perspective underscores the importance of maintaining health and fostering positive aspects of one’s life.

Positive mental health is conceptualized as the mental health of healthy people, achieved through the optimization of general well-being for optimal functioning of each human being across the life cycle, which is not a static state but a dynamic process (2). Furthermore, positive mental health is a compelling protective element against mental disorders (3).

Promotion brings health gains to societies, and evidence suggests that positive mental health acts as key resilience factor against suicide (4). Additionally, positive mental health serves as a protective factor that can reduce the risks of addictive excessive social media use (5) and is a well-known protective factor against psychological distress and anxiety symptoms (6).

Mental health problems are among the most significant causes of illness worldwide (7). Adolescence, in particular, is a critical period where mental health disorders become notably pronounced. Many studies indicate a rising prevalence of mental health problems among adolescents across various countries (8).

In Portugal, mental and behavioral disorders constitute 11.8% of the overall burden of disease, surpassing oncological diseases (10.4%) and trailing only behind cerebrovascular diseases (13.7%) (9). These statistics are alarming, highlighting the need to address the 89.2% of the Portuguese population without mental illness to strengthen their resistance and mental well-being (2).

In 2022, the prevalence of positive mental health among different university Portuguese students was 67.8% for a high level of PMH, 31.6% for a medium level of PMH, and 0.6% for a low level of PMH (10). Another study carried out in 2017, revealed that university students were mainly at the moderate level (67.7%) of PMH, 16.6% at the low level, and 15.7% at the high level (11).

These findings align with other recent studies demonstrating good levels of positive mental health (12–14) despite the current reality.

Consequently, the first step is to use validated psychometric instruments tailored to the population under study as a means of investing in prevention. Secondly, it is deemed important to simplify the available psychometric instruments facilitating their use.

The Positive Mental Health Questionnaire (PMHQ) is a self-administered questionnaire with 39 items, originally developed in Spanish (15) and validated for the Portuguese population (16). The items vas distributed into the six factors of the Multifactorial Model of Positive Mental Health. The six factors include Personal Satisfaction (F1) referring to satisfaction with oneself (self-concept/self-esteem), with personal life and future prospects; Prosocial Attitude (F2), including the person’s sensitivity to one’s social environment, the attitude and desire to support others, and the acceptance of others and differentiating social facts; Self-control (F3) including the person’s ability to deal with stress and conflict situations, emotional balance and tolerance to frustration, anxiety and stress; Autonomy (F4) comprising the person’s ability to make decisions by applying personal criteria, self-regulating of self-behavior and maintaining a good level of personal safety; Problem Solving and Self-Actualisation (F5) referring to the person’s ability to make decisions and solve the problems that life entails and the ability to adapt to changes, developing a flexible attitude and continuous personal growth; and Interpersonal Relationship Skills (F6) including the person’s ability to communicate and establish harmonious interpersonal relationships with the surrounding environment and the ability to communicate feelings and give and receive affection (15, 17, 18).

In the PMHQ, values between 39 (minimum value) and 156 (maximum value) can be obtained, and the higher the value obtained, the greater the global level of positive Mental Health. Thus, different global levels of Positive Mental Health can be categorized: low Level or Languishing for scores between 39 and 78, intermediate Level for scores between 79 and 117, and high Level or Flourishing for scores between 118 and 156. The PMHQ allows for obtaining global and factor scores. Respondents are asked to answer based on the frequency that best characterizes their case, choosing from options between “Always or almost always,” “Most of the time,” “Sometimes,” and “Rarely or never.” Of these 39 items, 19 are formulated positively, and 20 items are formulated negatively. The responses presented in a Likert-type scale will produce different scores or values (2).

Therefore, this study sought to develop and validate the Positive Mental Health Questionnaire Short-Form (PMHQ-SF), an instrument intended to assess positive mental health in adults based on the previously validated Positive Mental Health Questionnaire – PMHQ.



2 Methods


2.1 Participants

The sample comprised Portuguese university students from 19 different institutions across the country and different areas of training, with a predominance of nursing students (54.7%). Initially, 3,647 participants were involved, but 110 were excluded because due to having at least one missing response in the Positive Mental Health Questionnaire (PMHQ), and ab additional 15 were excluded for failing to provide gender information. The final sample of 3,522 participants was randomly split into two groups: a calibration sample and a validation sample.



2.2 Measures


2.2.1 Positive mental health questionnaire

The scale was initially developed by Lluch-Canut with 39 items loaded into six factors: F1-Personal Satisfaction (items 4, 6, 7, 12, 14, 31, 38, 39), F2-Prossocial Attitude (items 1, 3, 23, 25, 37), F3-Self-Control (items 2, 5, 21, 22, 26), F4-Autonomy (items 10, 13, 19, 33, 34), F5-Problem Solving and Self-Realization (15, 16, 17, 27, 28, 29, 32, 35, 36), and F6-Interpersonnal Relationship Skills (items 8, 9, 11, 18, 20, 24, 30). The score ranges from 39 to 156. This scale shows good psychometric properties, with only Factor 2 presenting a lower Cronbach’s alpha (0.60) (15, 17).

The factorial structure of the scale was examined in a sample of Portuguese students (16), revealing good psychometric properties.




2.3 Analysis

Statistics analyses were conducted utilizing SPSS and R. One sample (N = 1,768) underwent exploratory factor analysis (EFA), and the other sample (N = 1,679) was subjected to confirmatory factor analysis (CFA). The selection criteria based on factor loadings in the EFA and CFA, with the highest chosen items. Oblimin rotation was applied for in EFA due to a correlation between factors suggested in previous studies. The factoring method selected was the principal factor solution, considering higher levels of kurtosis observed in some items. Multivariate analysis was conducted using three strategies: Mardia’s Test, Henze-Zirkler, and Royston.

An exploratory factor analysis (EFA) was conducted on the underlying structure of the measured positive mental health measured and subsequently, performed a confirmatory factor analysis (CFA). Measurement invariance was accessed by comparing models with increasing constraints to determine the degree of equivalence. In the configural model, the equivalence of structure without constraints was accessed; in metric invariance, loadings were constrained; in scalar invariance, the intercepts were compared; and for strict invariance, the model residuals were examined. A significant chi-square difference when comparing models indicated a lack of measurement invariance and a difference of CFI higher than-0.01 and RMSEA of 0.01 (19). The average variance extracted (AVE) was used to test convergent validity between constructs, with values above 0.70 considered very good and values below 0.50 indicating the difficulty in separating variance due to the construct itself and the one from measurement error (20).




3 Results

All variables exhibited acceptable skewness and kurtosis values, with item 3 presenting the highest kurtosis value in both the calibration and validation samples, namely 8.49 and 8.07, respectively, and skewness of -2.82 and -2.76, respectively (Table 1).



TABLE 1 Descriptive statistics for the validation and calibration sample.
[image: Table displaying statistical data for three samples: Calibration, Validation, and Original. Each sample includes rows labeled PMH 1 to PMH 39. Columns show mean (M), standard deviation (SD), minimum (Min), maximum (Max), skewness (Sk), and kurtosis (K). Values vary across samples.]

Mardia’s test showed a violation of normality in both kurtosis and skewness (p < 0.001 for both). The chi-square test showed no differences between the calibration and validation in the distribution of gender and age. For this reason, principal axis factoring was applied for exploratory factor analysis and robust maximum likelihood was conducted for confirmatory analysis. The loadings of each item in the exploratory factor analysis are detailed in Table 2, with the items retained in the short form being highlighted.



TABLE 2 Factor loadings for the exploratory factor analysis.
[image: Table showing PMHQ items and their factor loadings across six factors, with each item's loading value listed for factors one through six and communalities noted in column labeled "h2."]

Only three items were selected for the short form, guided by the criteria of having the highest loadings in both EFA and CFA.

When the results of these two methods diverged, a model with both solutions was computed to identify the best fit. For factors F1, F3, and F4, the three items with higher loadings converging between EFA and CFA were selected for the short scale. For factor F1, items 14, 31, and 38 were retained; for factor F3, items 5, 21, and 22; and for factor F4, items 10, 13, and 19. Regarding factors F5 and F6, the two methods (e.g., EFA and CFA) produced different results, with only two of the three highest loading items being the same. For factor F5, the best items presented by the EFA were, in descending order of their factor loadings, items 32, 36, and 17. The CFA also showed items 32 and 26 to be amongst the highest loading but presented question 27 as the highest loading. When included in a short-form model tested by a CFA, 17 produced a better overall fit and was preferred to 27. Regarding factor F6, items 20 and 9 were identified in two of the highest loadings in both the EFA and CFA but for the other item to be retained, EFA had item 30 and CFA item 18. Again, the two items were included in a CFA of the final model, and item 30 exhibited a better fit. For factor F2, the CFA had items 23, 25, and 37 with the three highest loadings whereas, in EFA, only two of the four items were from the original factor (items 1 and 3).

In alignment with existing literature, it was decided to retain the items suggested by the CFA. Using a sample of Spanish university students, Roldan-Merino (21) verified that items 23, 25, and 37 had the highest loading when subjected to a CFA.

After comparing the results of both EFA and CFA, the final short scale was refined to include 18 items, with three items attributed to each factor (Table 2). To access the psychometric properties of the short scale, a CFA was conducted demonstrating a good fit, χ2 (120) = 580, p < 0.001, N = 1761, CFI = 0.97, TLI = 0.93, SRMR = 0.048, RMSEA = 0.045, p = 0.94, 90% CI [0.041, 0.049]. Reliability was tested using Cronbach’s alpha and MacDonald’s Omega, yielding acceptable results for each factor (a value higher than 0.60 was considered acceptable). The most problematic factor (Factor 2) exhibited the lowest reliability (0.60). The AVE values (Table 3) indicated convergent validity only for factors 1, 3, and 4.



TABLE 3 Reliability.
[image: Table showing values for Alpha, Omega, and AVE across six factors (F1 to F6). F1: 0.82, 0.82, 0.60; F2: 0.60, 0.62, 0.36; F3: 0.82, 0.83, 0.61; F4: 0.78, 0.80, 0.58; F5: 0.68, 0.69, 0.42; F6: 0.66, 0.67, 0.41.]

The invariance analysis revealed metric invariance based on the chi-square criteria, with the CFI and RMSEA difference criteria supporting full invariance.

An additional analysis was conducted to evaluate the correlation between the composite factor scores in the full and proposed short form of the PMHQ-The results displayed very high correlations for all six factors and the total score of the scale, as presented in Table 4.



TABLE 4 PMHQ short form invariance.
[image: Table comparing statistical model fit. The models listed are Configural, Metric, Scalar, and Residual. Columns display values for \( \chi^2 \), degrees of freedom (Df), CFI, and changes in \( \chi^2 \), CFI, and RMSEA. Significant differences in \( \chi^2 \) are marked with an asterisk for Scalar (67.3) and Residual (97.4). Significance indicated as \( p < 0.001 \).]

Finally, cut-off points for the short form were examined by establishing three categories (e.g., low, average, and high total PMH scores) based on a standard deviation criterion of 1 SD. Specifically, 530 participants were identified with low positive mental health scores (M = 48.83), 2,445 participants exhibited average scores (M = 56.56), and 547 participants revealed high positive mental health scores (M = 64.29).



4 Discussion

This study aimed to create a short-form version of the PMHQ (Supplementary Appendix I). Overall, the psychometric properties of this short version yielded good results. The overall reliability of the PMHQ-SF18 is 0.92, with a factor ranging from 0.60 to 0.82. There are many instruments to measure well-being or mental health (22), but only fewer addressing a specific area of mental health - positive mental health.

Concerning the internal consistency of the PMHQ-SF18, these study findings for the global scale demonstrated good reliability (0.92). The Global Cronbach’s alpha value identified in this study is slightly higher compared to that reported by Almubaddel (23) in Saudi Arabia (0.86), by Hasan et al. (24), in Bangladesh (0.85), by Naghavi et al. (25), in Persia (0.90), and slightly lower than that found by Lukat et al. (26) in a German sample (0.93), and by Yilmaz and Eldeleklioğlu (27) in Turkey, where scales are based on other theoretical models.

Notably, factor F2 (Prosocial Attitude) exhibited reliability issues. However, this finding aligns with other studies, where this factor consistently displayed the lowest Cronbach’s alpha (Table 5). Thus, the short version demonstrates similar levels of reliability and validity when compared to the extended version.



TABLE 5 Correlation matrix for the original and short form’s factors.
[image: A table displaying correlation coefficients between different factors labeled F1 to F6, Total, and their corresponding suffixes _S. The diagonal values are 1, indicating each factor's perfect correlation with itself. Off-diagonal values range between 0.10 and 0.92, indicating varying levels of correlation between different factors. The table includes total correlations for each row and column.]

Moreover, the study by Sequeira et al. (16) involving Portuguese university students observed the same distribution of items originally from factor F2, with items 1 and 3 loading in the second factor, but items 23, 25, and 37 loading in factor F5. These results underscore that, since the original development of this questionnaire (17), this factor has revealed poor psychometric properties, and several studies advocate further evaluation in future research (17, 21). However, the significance of this conceptual factor and the results obtained in a validity analysis support retaining this factor (Table 6).



TABLE 6 PMHQ alpha studies.
[image: Table comparing alpha values for six factors across three studies: Lluch-Canut (2003), Roldán-Merino (2019), and Sequeira (2014). Factors include Personal Satisfaction, Prosocial Attitude, Self-Control, Autonomy, Problem-Solving and Self-Realization, and Interpersonal Relationship Skills. Values range from 0.51 to 0.84.]

The PMHQ-SF18 is a fast-filling instrument for measuring global positive mental Health, comprising six factors: Personal Satisfaction (F1), Prosocial Attitude (F2), Self-control (F3), Autonomy (F4), Problem-Solving and Self-Actualization (F5), and Interpersonal Relationship Skills (F6). It consists of 18 questions on a 4-level Likert frequency scale with scores ranging from 1 to 4.

For this analysis, the negative items must be inverted. A global PMHQ-SF18 score can be obtained from each of the six factors (minimum 3–12 maximum). The values of the global PMHQ-SF ranged between a minimum of 18 and a maximum of 72.

In this study, the issues found in factor F2 likely stemmed from poor cultural appropriation of the perception of helping others. This self-awareness of the need to set personal goals in promoting activities such as volunteering and unpaid functions in the community is not exactly rooted in the education priorities of the Portuguese population, which can affect the results of factor F2. Therefore, further insight and analysis of this issue are deemed pertinent.

This tool seems to overcome perceived barriers and facilitating factors to evaluate positive mental health, thereby addressing the imperative to support the development of effective mental health strategies (28). This is particularly crucial in the assessment phase and can pose distinct challenges across cultures. Another challenge to overcome was the short time for the application of the questionnaire (29), potentially interfering in the credibility of the answers. Therefore, this shortened tool proves to be quicker to administer.


4.1 Strengths and limitations

This study has several strengths. First, the substantial sample size enhances the interpretability of the results. Also, the outcomes hold significant relevance as the PMHQ-SF18 facilitates the assessment of mental health, thereby assisting health professionals across different settings in promoting mental health. Notwithstanding these results, certain limitations should be acknowledged. While these study results may be generalizable to young adult university students sharing similar socio-demographic characteristics, they may not to extend to populations with less homogeneous characteristics. Although these findings may offer valuable insights into the characteristics of the general population, it is imperative to validate these assumptions through further research.




5 Conclusion

The PMHQ-SF18 showed good psychometric properties, with reliability and validity values similar to those of the original extended version of the PMHQ. For this reason, the PMHQ-SF18 an effective instrument for measuring positive mental health among university students. Although this study has successfully demonstrated the reliability and validity of the PMHQ-SF18, further research involving larger samples is needed to provide additional scientific evidence supporting this short version.



6 Relevance for clinical practice

These study findings have noteworthy implications to inform mental health professionals about the availability of a shortened version of the Positive Mental Health Questionnaire. This study encourages mental health nurses and other professionals to incorporate the assessment of positive mental health into their practice using validated psychometric instruments. This short version with 18 items enhances its suitability for clinical practice, making it more practical and easier to apply.

Moreover, the social relevance of this study lies in its contribution to the advancement of positive mental health assessment and promotion strategies, particularly among young university adults. By providing a reliable and practical tool for assessing positive mental health, this study holds the potential to inform interventions that enhance the well-being and resilience of young adults, ultimately contributing to healthier and more supportive communities. The validation of a shorter version of the Positive Mental Health Questionnaire (PMHQ) among Portuguese university students fosters mental health promotion by offering a reliable and practical tool for assessing positive mental health. This study enhances early detection and intervention strategies by providing a culturally sensitive instrument that is accessible and feasible for young adults.
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Introduction: Preoperative anxiety, with its multifactorial origins, affects a wide range of surgical patients, leading to adverse physiological and psychological effects in the perioperative period. Customized, autonomous nursing interventions are needed to address individual person needs. The shift toward outpatient surgery emphasizes the need for restructured nursing approaches. Existing literature suggests that preoperative nursing consultations offer opportunities for assessing needs, providing information, and prescribing anxiety-reduction strategies. Psychoeducation, a specialized skill within mental health and psychiatric nursing, has proven effective in alleviating preoperative anxiety and reducing postoperative complications. The aim is to obtain and analyze the information reflecting nurses’ understanding of the design, structure, and operationalization of a psychoeducation program to reduce preoperative anxiety in adults.
Methods: A qualitative, exploratory, descriptive study was conducted. Data were collected through a 90-min focus group session held online via Zoom Meetings videoconferencing platform. Inclusion criteria for the participant’s selection were established. The focus group was guided to deliberate on potential strategies for crafting effective psychoeducational interventions. Data collection ceased upon reaching theoretical saturation and gathered information was submitted for content analysis. Ethical procedures were ensured.
Results: Of the participants, 10 were specialist nurses (7 working in mental health and psychiatric nursing and the remaining in medical-surgical nursing), with an average age of 41 and an average of 15 years working in surgical services. The nurses selected the target population, the structure and content of the psychoeducation sessions, and the resources and addressed the perceived importance, effectiveness, and feasibility of the designed psychoeducation program.
Discussion: The study revealed the nurses’ understanding of the design of a psychoeducation program potentially effective in reducing preoperative anxiety in adults, in an outpatient surgery context. This result will allow the transfer of the produced knowledge to nurses’ professional practice reflecting lower levels of anxiety and promoting a better surgical recovery. This is an unprecedented study conducted in Portugal, adding substantial knowledge to the nursing discipline. However, further research into implementing psychoeducation in a surgical context is suggested aiming to consolidate the results of research already carried out internationally.
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1 Introduction

Currently, there is a paradigm shift in surgical care with the development of outpatient surgery since it allows for a reduction in waiting times for surgery and hospital stays. This provides less exposure to infections, and a rapid return to daily and social activity, thus contributing to the individualization of care (1) and a reduction in hospital costs (2). In contrast, this also implies less contact with health professionals, which can contribute to increased anxiety for the person undergoing surgery and hinder the continuity of care provided by nurses (2).

The literature shows that surgical intervention is perceived as an external threat and a trigger for anxiety (3). It is estimated that more than 50 per cent of people experience some level of preoperative anxiety (4, 5), and in Western countries, the prevalence of preoperative anxiety is estimated at 70 per cent (6).

Preoperative anxiety generates adverse physiological and psychological effects (7, 8), negatively impacting the perioperative period, for example, nausea, vomiting, fatigue, increased blood pressure, tachycardia, pain, high levels of inflammation, respiratory problems, delayed healing of surgical wounds, and increased morbidity and mortality rates (4, 5, 7, 9–13). Similarly, evidence shows that the highest level of anxiety occurs on the day of surgery (14) and that controlling anxiety reduces the dose of anesthesia and analgesia required (15, 16).

Anxiety is an emotion, a warning sign, an anticipation of a future threat (17). Therefore, it is considered a person’s natural reaction to potential threats, motivating the search for coping strategies. However, the intensity and meaning attributed to anxiety differ for each person, and if it exceeds the person’s reaction capacity, it can lead to serious complications. It is a unique and multifactorial experience and, thus, a challenge when prescribing individualized nursing interventions.

Spielberger (18) defined a theory that distinguishes between anxiety as a personality trait and anxiety as a transitory emotional state. Trait anxiety refers to a relatively stable state, corresponding to the individual’s baseline level of anxiety. State anxiety is a complex emotional reaction evoked by a stimulus perceived as a danger or threat to the individual.

The same author (18) also developed the STAI (State–Trait Anxiety Inventory), which is referred to as the gold standard for measuring anxiety levels in the surgical context (3, 7, 12, 13), validated for the Portuguese population by McIntyre and McIntyre (19). Notably, using anxiety assessment instruments on admission to the surgical service allows identifying people with high anxiety levels and developing preventative mitigation interventions (20). On the other hand, knowing the factors associated with higher anxiety levels helps define patients who can benefit from these preventive interventions.

There is no consensus on these risk factors, although variables such as gender, age, education, comorbidities, previous surgical experience, previous anesthesia, use of anxiolytics, waiting time, family dysfunction, level of knowledge about the procedure, type of surgery, psychiatric pathology, and anxiety disorders emerge as potential predictors of anxiety levels (7, 21).

According to the above-mentioned, coupled with the fact that high levels of anxiety can lead to the cancelation of surgeries (22), nurses play a key role in implementing autonomous and personalized interventions aimed at early diagnosis and intervention to reduce preoperative anxiety (12, 23), since the most common interventions include anxiolytics and sedative medication (24). Hence, nurses must reprogram care delivery to meet the real needs of ambulatory surgical patients (25) undergoing a health-disease transition process (16). This process differs from person to person and requires qualified and individualized care to reduce anxiety levels, with particular emphasis on preoperative nursing care, namely the nursing visit/consultation (26).

Several studies show that preoperative nurse consultation is a crucial time to provide information and diagnose needs by establishing a specific nursing care plan that helps reduce anxiety (2, 7, 21, 27, 28) and, consequently, reduce possible complications (26).

In addition, nurses play a crucial role in implementing interventions to reduce preoperative anxiety, as they are trained professionals in direct contact with the patient from admission to discharge (12), allowing them to use various strategies such as effective communication with patients, education about procedures, pain management and postoperative care, relaxation techniques, creating a calm and relaxing environment, and providing emotional support throughout the process.

On the other hand, nurses are encouraged to develop models for providing information in the preoperative period to reduce anxiety (29). This is essential because, in Portugal, many patients have little or no information about surgical procedures, and most health institutions do not have consistent preoperative preparation protocols (8).

Considering the above stated, there is a consensus that preoperative education on anxiety management strategies can reduce preoperative and postoperative anxiety levels and consequent complications and that intervention strategies include psychoeducation, information associated with surgery, and relaxation techniques (30, 31).

The term psychoeducation was first used in 1980 for treating patients with schizophrenia (32). Since then, psychoeducation has been used as a systematic and structured intervention in different health contexts, such as cardiovascular disease, oncological disease, and dementia, among others (33).

Psychoeducation can be defined as educating a person about the symptoms, treatment, and prognosis inherent in a health condition. However, more than providing information, it is essential to promote the person’s awareness and involvement, empowering them with skills and providing tools to help them manage, cope with, and live with their condition, thus facilitating changes related to attitudes and behaviors (34, 35) to attain optimal health and well-being.

Psychoeducational intervention can have different focuses, for example, compliance/adherence, illness, treatment, and rehabilitation (36), allowing for prevention, promotion, and health education (37). It involves emotional support, including empowering people, managing expectations and emotions (38), helping change the meanings of mental disorders, and integrating psychotherapeutic, didactic, and systematic interventions to inform users about treatment and pathology.

Psychoeducation combines elements of cognitive-behavioral therapy, group therapy and pedagogy (36). Recent studies show that psychoeducation has been mostly applied with other psychosocial therapies rather than as an isolated therapy (39). It can be developed in a group or individually (37), with the individual modality favoring a personalized approach according to each person’s needs (40). However, this approach is more time-and cost-consuming, although it allows people to express themselves more easily (39). Group psychoeducation facilitates dynamic interaction between group members by sharing problems, feelings, experiences, ideas, and reactions (39).

Psychoeducation models vary according to the target group and the psychoeducation focus. An information model, a skills training model, a support model, or a more comprehensive approach can be used (36). The information model focuses on knowledge about the illness and its management, while the skills training model centers on developing self-competencies for more effective management of illness. The support model is focused mainly on the help of support groups to encourage the patient’s family members to share their feelings. The most comprehensive model combines the various models to respond to the needs of users and their families/carers (33, 36).

Also, psychoeducation can be active or passive. In active psychoeducation, the psychoeducation facilitator is actively involved with the person/family, leading to interaction. In passive psychoeducation, the individuals/family members are provided with pamphlets and audio/video material to read and assimilate information independently (36).

The facilitator can have either a paternalistic or a collaborative approach. The paternalistic approach considers the knowledge transmitted by the facilitator without considering the person’s preferences, while in the collaborative approach, there is a dialog between the professional and the person in a co-construction approach aimed at reflecting on the particularities of their experiences (33).

Therefore, the design of psychoeducational interventions can vary according to the context, the facilitator, the number of sessions, and group or individual, among others. Deciding on the best methodology depends on the individual’s needs, the content, the existing resources (time, materials, and human resources), and the objective to be achieved (33). The structure of the psychoeducational program is usually organized as systematized, pre-planned multi-sessions, following a deductive alignment starting with theoretical content and ending with training in daily life skills (33). Psychoeducation usually comprises 5 to 24 sessions, lasting 40 to 60 min each, mainly weekly (36). Nevertheless, the literature is not consistent since some studies suggest different designs, with brief psychoeducation emerging as a new concept. According to Zhao et al. (41), brief psychoeducation is a short period of psychoeducation, including 10 sessions or less. Brief psychoeducation can improve overall condition in the long term, promote improvement in mental state in the short term, and reduce the incidence and severity of anxiety in the medium term; however, the usefulness of brief psychoeducation remains questionable (41). On the other hand, the average duration of psychoeducation is around 12 weeks(41).

Regarding anxiety management, psychoeducation is a relevant intervention, supported by its positive effects on anxiety relief (30, 33, 42).

Gomes and Pergher (43) also believe that psychoeducation should be used as a form of surgical psychoprophylaxis in pre-and post-surgical follow-up for patients undergoing cardiovascular surgery. The authors concluded that obtaining information about the disease and treatment reduces anxiety and that in addition to information, relaxation is another resource commonly used with hospitalized patients because it reduces anxiety, stimulates self-care, and improves motivation for treatment (43). The same authors stress that Jacobson’s progressive muscle relaxation and breathing training can be combined with guided imagination, autosuggestion, and distraction exercises, encouraging their use in the surgical context (43). Other studies, including psychoeducational intervention and relaxation practice, show a reduction in stress and an improvement in psychological health, including anxiety symptoms (44).

Considering the lack of national and international publications on psychoeducation programs to reduce preoperative anxiety in adult outpatients (3), it is pertinent to design a psychoeducation program in nursing with this objective and evaluate its impact. The specialist nurse in mental health and psychiatric nursing is responsible for the psychoeducational intervention in Portugal (45).

Thus, the present study is part of a broader research project, which includes three tasks: 1-A study of the scientific evidence on psychoeducation programs on preoperative anxiety in adults, which has already been carried out (3); 2-Design of a nursing psychoeducation program to reduce preoperative anxiety in adults (currently under development); 3-Evaluation of the effectiveness of the nursing psychoeducation program in reducing preoperative anxiety in adults, which will be conducted by a randomized controlled clinical trial.

This present study refers to task 2 of the broader research project. Thus, the objective of this task is to design a nursing psychoeducation program aimed at reducing preoperative anxiety in adults.



2 Materials and methods

This study was a qualitative, exploratory-descriptive study. Data was collected through a focus group (FG) session to understand nurses’ opinions on the design, structure, and applicability of a psychoeducation program. The qualitative method, more specifically focus groups, was considered a methodologically appropriate strategy to delve deeper into the subjective experiences and perceptions of nurses. This method enables research based on the naturalistic paradigm, which values the meaning or nature of the experience lived by participants in a specific context, the understanding and interpretation of the phenomenon under study (46). Therefore, allows for highlighting the experience and skills of each nurse within a surgical context. FG facilitate dynamic discussions that can reveal diverse opinions and subtle nuances, crucial for effectively developing and adapting the psychoeducation program to meet the specific needs of people facing preoperative anxiety. The planning of the session was supported by the generic objectives of the extended project.

Considering that the size of FG can vary between four and 12 participants (46), 12 nurses were recruited (via email and/or telephone) to participate in the FG, selected from the contact network of the researchers of this study (47).

To recruit an accessible, diverse sample with advanced skills and professional experience in the field of surgery and/or mental health, the inclusion criteria were (i) nurses specialized in mental health and psychiatric nursing or medical-surgical nursing, (ii) having experience in the field of surgical patient care (inpatient or operative room).

Prior approval was obtained from the ethics committee (ethical approval number: 03/2023) to conduct this study.


2.1 Operationalization of the focus group

The FG was held online via the Zoom Meetings videoconferencing platform on 28 April 2023 and lasted 90 min.

The FG session began with a presentation of the broader research project. Then, the context in which the psychoeducation program will be implemented was presented (the Ambulatory Surgery Unit - UCA) of an institution in the north of the country, which has a preoperative nursing consultation for patients scheduled to undergo certain types of surgery).

This was followed by a theoretical presentation on the concept of psychoeducation and the results of the scoping review carried out in the project’s first study, which aimed to map knowledge about existing psychoeducation programs to reduce preoperative anxiety in adults (3).

Nurses were asked to complete a socio-professional characterization questionnaire, and after being informed of the rules of the FG and its objectives, they signed an informed consent form.

The discussion of ideas during the FG was organized based on a list of topics previously formulated and validated by the members of the project’s research team (see Table 1). During the FG session, all participants had the opportunity to communicate freely, spontaneously, and with motivation, and there was a comfortable atmosphere among the participants during the FG.



TABLE 1 Topic list of the focus group.
[image: Table listing interview topics and related questions for a psychoeducation program in preoperative consultation. Topics include target population, session structure, session content, resources, and perception of the program's importance. Each topic has specific questions addressing criteria for target population, session format and scheduling, content and interventions, organizational responsibilities, and opinions on program efficacy and feasibility.]

The session was videorecorded, and the information was transcribed verbatim and then submitted to content analysis (48). The data were coded independently by two researchers (PO and RP). The results were interpreted and compared, and differences were discussed until a consensus was reached.

At the end of the session, all participants considered that there was no new information about the psychoeducation program that required analysis/discussion, and theoretical saturation was considered to exist, as the mapping of the themes analyzed adequately explained the psychoeducation program. Additionally, information saturation was also validated by peer analysis, that is, by a second researcher who participated in the FG through its content analysis. On the other hand, research was carried out exhaustive research on the phenomenon under study, checking the density of the data obtained and finding no new explanations, interpretations, or descriptions of the phenomenon, in addition to the fact that the FG was supported on the results of the scoping review and, included experienced participants in the surgical context and in mental health, therefore, it was considered that the criterion of saturation was reached.

In operationalizing of the FG, it should be noted that the methods and strategies inherent to qualitative methodology were adopted in the information collection and processing processes, so other elements of the trustworthiness were also considered. Concerning the credibility, we sought to faithfully translate reality, resulting from the ability to establish an empathetic relationship with participants, maintaining an active listening stance and reflection on situations, as well as emotional distancing from the information provided. Reliability validation was achieved by directly questioning participants about the meaning of what they mentioned and by final analysis of the participants’ program design, and still, we detailed the methods and procedures, enabling the study to be reproducible within similar contexts. Regarding transferability, our objective was not to produce generalizations but to understand and gain knowledge about the problem under study in a specific context. However, we believe these study findings find similarities in identical ecologies and circumstances and can contribute to analytical generalizability, and there is potential for it to be transferable.




3 Results

Of the 12 invited nurses, 10 were able to participate in the FG. The most defiant topics were related to the number and frequency of sessions and how to operationalize the content to be discussed in each session.


3.1 Characterization of the participants

Nurses were aged between 26 and 54, with an average age of 41, and only one was male. On average, they had been working for 19 years, and in surgery settings for 15 years. All nurses have experience in the surgical context and in providing care to people with pre-operative anxiety. They are also specialist nurses, with seven nurses were specialized in mental health and psychiatric nursing, and the remaining in medical-surgical nursing. This means that most nurses have advanced knowledge and skills in anxiety reduction strategies, experience in clinical practice in a surgical context, and have carried out preoperative anxiety management interventions.



3.2 Psychoeducation program to reduce preoperative anxiety in adults

The results are presented in five sections, according to the topics that guided the discussion for the construction of the psychoeducation program, using the participants’ verbatim (Table 2).



TABLE 2 Design of the psychoeducation program to reduce preoperative anxiety in adults: illustrative quotations.
[image: A table details a qualitative analysis of psychoeducation programs for surgical patients, divided into sections: target population, structure and content of sessions, resources, and program perception. Each section includes illustrative quotations evaluating strategies, frequency, and the effectiveness of individual versus group sessions, as well as recommendations for implementation.]



3.3 Target population

The psychoeducation program is aimed at adults under 65, in a preoperative situation, who show anxiety, the ability to read and write, motivation to participate and signed an informed consent form. They must not have cognitive or behavioral disorders. The sessions are only aimed at the individual who will be submitted to surgery and meets the abovementioned criteria.



3.4 Structure of the psychoeducation sessions

The psychoeducation program should include three individual sessions. The first and third sessions will be in-person, and the second will be via telephone or computer platforms.

Session 1 will be held during the preoperative nursing consultation (60 to 90 min), and Session 2 will take place at an unspecified time (depending on the availability of the nurse and the patient and the timing between the anesthetic consultation and the surgery) and Session 3 on the day of the surgery. Sessions 2 and 3 can be shorter, and the duration will depend on the person’s identified needs.



3.5 Contents of the psychoeducation sessions

In Session 1, the specialist nurse in mental health and psychiatric nursing should sequentially assess whether the person meets the inclusion criteria for the program, the level of anxiety using the STAI in the Portuguese version (19), the level of anxiety self-control using the NOC (Nursing Outcomes Classification) “level of anxiety self-control” (49), teach about preoperative and postoperative care, clarify doubts, teach about anxiety, teach, instruct, and train anxiety management strategies (provide a video, pamphlet or link, to promote training at home). On the other hand, nurses consider that anxiety management strategies should be personalized (Table 2).

In Session 2, the nurse contacts the person by telephone or via a computer platform to assess the perception of the evolution of anxiety and its daily record, monitor the frequency of training and type of strategies used to manage anxiety and clarify doubts.

In Session 3, the nurse supervises the person adopting anxiety management strategies, assesses the level of anxiety using the Portuguese version of the STAI (19), and assesses the level of self-control of anxiety using the NOC.

Regarding the anxiety management strategies, the nurses suggested modified muscle relaxation, diaphragmatic breathing, square breathing, guided imagination, mental imagery, aromatherapy, and the use of distraction techniques (music, physical exercise, reading), so the person should be involved in selecting the strategies to be used, either isolated or combined.



3.6 Resources

A nurse specialized in mental health and psychiatric nursing will be conducting the psychoeducation sessions. This professional nurse who will participate in the three sessions has the appropriate training and skills while working at UCA. Moreover, this professional has clinical practice experience of at least 2 years in a surgical context (Table 2).

Video or pamphlets can be used as material resources.

In sessions 1 and 3, the STAI (19) will assess the level of anxiety and the NOC’s “self-control level of anxiety” (49).



3.7 Perception of the importance, effectiveness, and feasibility of the psychoeducation program

The nurses recognize the importance of designing a psychoeducation program and that the outlined program is potentially effective in reducing preoperative anxiety. However, they acknowledge the difficulty in implementing this program in current healthcare institutions. This difficulty is explained by the fact that this implementation requires conditions adapted to the program, such as human resources, materials, and the professional’s availability of time, coupled with the difficulty of the patient traveling to the hospital.




4 Discussion

In the context of outpatient surgery, the psychoeducation program to reduce preoperative anxiety in adults was designed according to the concept of psychoeducation and the structuring of an intervention program. This design was supported by the results of international research, and its development was conducted and supported in a scoping review (3) carried out for this purpose. Four studies were identified on psychoeducation programs to reduce preoperative anxiety in a hospital setting, with different characteristics, three of which showed a reduction in anxiety levels (50–52).

Notably, in the present study, the nurses prioritized the personalization of their interventions for the target population, stating that the sessions should be individual and mostly face-to-face, favoring the establishment of effective communication that supports the development of a therapeutic and trusting relationship between the nurse and the recipient of care. This is corroborated by other studies (13, 53), which state that people experience surgery differently, so individualized care based on the needs and personal characteristics of the patients is essential and should be considered when selecting the methods to manage anxiety and the quantity and quality of information and ways of providing this information (30).

Research shows that providing information can reduce the patient’s anxiety, and nurses play a crucial role in advising and informing; thus, these professionals need appropriate knowledge and skills (54, 55). In addition, preoperative education should be adapted to each person’s information-seeking styles since the evidence shows that individualized adaptation effectively reduces preoperative anxiety (13).

Thus, a face-to-face preoperative nursing consultation led to the creation of communication channels that stimulate expressing emotions such as anxiety, making it easier for the nurse to identify the person’s needs and enabling care tailored to them (21, 56). Nurses, and more specifically, the specialist nurse in mental health and psychiatric nursing, must develop communication techniques that facilitate interaction with the care client, and they can use interpersonal relationship theory to support their actions (57). This is favored by the organizational model associated with outpatient surgery, as it is person-centered, where face-to-face nursing consultations facilitate quality care (2), making it possible to draw up and implement an individualized nursing process. Nurses will be able to better understand people in the face of the transitions they experience, adopting the role of facilitator of a healthy transition (58), where the person must be empowered with information and have an active role in making decisions about their health (2).

Emphasis was given to the ability to read and write and the absence of changes in cognition, among others, when defining the inclusion criteria. These criteria have been cited in other studies stating that the information provided throughout the peri-operative course should be individualized, considering literacy and cognitive ability (59). On the other hand, other research shows that people with lower education levels are prone to being more anxious (60), likely related to difficulties in understanding the information provided and the lack of confidence in decision-making inherent to the process.

Several studies suggest that preoperative anxiety is present in all surgical patients, regardless of diagnosis (61). These studies also suggest that even in minor surgeries, patients experience high anxiety levels; therefore, all patients who undergo surgery should be targeted for intervention to avoid postoperative complications (62).

Regarding the structure of the psychoeducation sessions, the nurses opted for a short period of psychoeducation (three sessions), called brief psychoeducation (41). Research shows that this type of approach can reduce the incidence and severity of anxiety in the medium term, although the usefulness of brief psychoeducation raises some critical questions (41).

The sessions should be held individually and face-to-face, using the telephone or computerized platforms. The duration of the sessions varies according to the needs identified, with Session 1 being the longest, between 60 and 90 min. Similarly, the scoping review by Oliveira and colleagues (3) showed variations in the frequency, duration, and periodicity of sessions in international psychoeducation programs. Also, some studies applied a single-session intervention lasting on average less than 30 min (13).

Regarding the time for implementing the intervention, the nurses recommend that the first session be held during the preoperative nursing consultation associated with the anesthesia consultation and Session 3 on the day of surgery, with the intermediate session having no fixed time. There was also diversity in the studies included in the scoping review regarding the time interval between the moment of implementation and the date of surgery (3).

Concerning the context in which intervention programs are implemented, the need for a preoperative, face-to-face nursing consultation is highlighted (2, 21), enabling nurses to welcome the patient, assess their specific needs, and provide information related to surgery and preparation for discharge (25). Similarly, the studies included in the scoping review were conducted in an outpatient clinic or during hospitalization (3). In fact, Leal (63) proposes that the preoperative nursing consultation should take place 5 to 6 days before the intervention in the surgery department after the anesthesia consultation.

Regarding the content of the psychoeducation sessions, the nurses established the contents, sequence, and operationalization strategies, namely, what, and when to use the psychometric instruments. The Portuguese version of the STAI was used, similar to the study by Oliveira and colleagues (3). The suggested nursing interventions follow the scope of assessment, information, teaching, instructing, and training (64). Also, they include a pedagogical component about the aspects inherent to the surgical act, the concept of anxiety, and a psychic component oriented toward anxiety management strategies. The nurses also considered how the user’s training in anxiety management strategies should be monitored, stressing that they should participate in selecting each isolated or combined strategy, allowing for individualized and participatory care.

Concerning the anxiety management strategies, the nurses suggested interventions such as modified muscle relaxation, diaphragmatic breathing, guided imagination, and distraction techniques (music, physical exercise, reading), among others. These interventions, suggested by participants, are in line with what has been suggested by the best scientific evidence (3, 43, 65). In this context, systematic preoperative training by nurses, with the support of an information manual and relaxation strategies (muscle relaxation, deep and rhythmic inhalations), proved effective in reducing anxiety levels (66).

The study by Zhuo et al. (13) revealed music as the most used intervention to reduce preoperative anxiety, where patients could select the music; however, massage and video were also commonly used in adult patients. In fact, music is mentioned as a viable option instead of the use of sedative and anxiolytic medication, for reducing preoperative anxiety or at least reducing the need for these drugs (67). However, no nurse in this study suggested massage intervention as an option for inclusion in the program. This might be explained by the fact that most massages need to be performed by someone other than the patient, and the program was tailored only to the recipient of the intervention.

Concerning the resources needed for the psychoeducation program, the participants mentioned that it should be implemented by specialists (mental health and psychiatric nursing). They identified the psychometric instruments to be used and that the interventions could be supported with videos or pamphlets.

In Portugal, the competencies required of a nurse in the outpatient setting are the same as those required in the inpatient setting (25). However, patients have different needs; thus, somewhat different approaches are necessary (63). In addition, it is also crucial to carefully evaluate the identified needs, with the nurse playing a decisive role.

On the other hand, nursing consultations require nurses to have technical, human, and scientific competencies. These are defined in the competencies of the specialist nurse in medical-surgical nursing and comprise several complementing areas, particularly in the peri-operative consultation, where the specialist nurse is autonomous in managing the patient’s therapeutic process (68). The specialist nurse in medical-surgical nursing plays a fundamental role in empowering the person to properly manage the surgical experience, ensuring that they understand the information provided to favor the patient’s self-determination and decision-making (2).

It should also be noted that in the preoperative period, the nurse’s focus is preparing the patient physically and psychologically for surgery, providing them with the tools they need to manage their emotions (63). Therefore, alongside the role of the specialist nurse in medical-surgical nursing, the specialist nurse in mental health and psychiatric nursing emerges, who is the nurse who has the skills to implement a psychoeducation program. Psychoeducational interventions are commonly attributed to mental health nurses (45), aiming at empowering, and enabling people to manage and control their anxiety levels (69). The specialist nurse in mental health and psychiatric nursing is responsible for mobilizing the interaction dynamics with the patient; therefore, this professional is a crucial element in intervening and implementing psychoeducational interventions that promote knowledge, enable understanding and management of the disease process, and empower the patient to adopt appropriate strategies to cope with their living conditions, contributing to the maintenance, improvement, and recovery of their health (33).

Regarding material resources, many institutions use the information leaflet as a standard intervention, increasing the patients’ knowledge but not always reducing people’s anxiety levels because it does not respect their individuality, expectations, and fears (30). The present study adopted passive psychoeducation since the pamphlet is easy to implement and disseminate, enabling it to reach many people at a relatively low cost (70). Passive psychoeducation is common for patients experiencing anxiety, and in addition to the pamphlet, books or videos can be used to provide additional information about this condition (36). This allows the assimilation of the content transmitted verbally (37). However, the information should be as individualized as possible and meet the patient’s needs for quantity and quality (30).

As for the use of video, several studies describe it as an efficient and appropriate audiovisual strategy for transmitting information to patients, thus reducing anxiety levels (71).

Therefore, nurses advocate the use of passive psychoeducational interventions and active psychoeducational interventions (36) in their programs, using a collaborative approach (33).

The participants also expressed their perception of the importance, effectiveness, and feasibility of the psychoeducation program, stating that they are aware of the importance and relevance of its development and its impact on the delivery of nursing care and in reducing the patient’s anxiety levels. However, they also identify difficulties in its implementation, mainly related to material and human resources and nurses’ time availability.

In Portugal, surgery is primarily performed in an outpatient setting (2), so developing adapted professional practice and more research in this context is recommended. However, according to Leal (63), in the Portuguese context, the reduction in hospitalization stays means that nurses have less time to invest in pre-and postoperative care, increasing the financial burden derived from the incidence of late complications due to the patient’s lack of knowledge. The study by Lopes (2) on face-to-face nursing consultations for people undergoing outpatient surgery identifies some difficulties in its implementation, overlapping some of the difficulties expressed by the nurses in this study. For example, the patient’s travel to the consultation site, the lack of adjustment of parameterization and organization of the consultation, the training and time availability of the nurses, inadequate physical space, and a lack of human resources are mentioned.

Despite the difficulties expressed by the nurses, the feasibility and effectiveness of the psychoeducation program are perceived as positive, and the advantages are recognized since less anxious patients are more prone to cooperate, reducing surgery time, the need for drugs, and the number of surgical complications (27).

Non-pharmacological approaches to reducing anxiety, such as psychoeducation, are cost-effective, minimally invasive, and have a low risk of adverse effects (13). However, one of the major obstacles to implementing and using psychoeducation is likely the lack of knowledge and skills in its execution due to a lack of training opportunities (72, 73). In addition, nurses need specific training in strategies to reduce preoperative anxiety (66). Therefore, to implement anxiety management strategies effectively, and more specifically, regarding the necessary training, the specialist nurse in mental health and psychiatric nursing has the academic training and regulated skills (44). Concerning the resources, it should be noted that it will be necessary to provide an appropriate setting specifically identified for this purpose, having the necessary equipment (e.g., couch) to implement each strategy to reduce anxiety and ensure that the specialist nurse in mental health and psychiatric nursing has time available to implement each session. But the human resources are guaranteed, as the UCA has more than one nurse specialist in mental health and psychiatric nursing, with over 2 years of clinical practice in surgery. Regarding the necessary support, the hospital organization where the nursing psychoeducation program will be implemented, demonstrates interest through the institutional policies adopted and recognizes the clinical potential in health gains for the surgical client by investing in and valuing this type of intervention. So, we consider that the conditions for implementing the psychoeducation program are met, namely with authorization from the ethics committee and the UCA Clinical Director.

The knowledge that has emerged from this study supports the implementation of the last stage of the broader research project, aiming to evaluate the effectiveness of the psychoeducation program, providing a significant contribution to the knowledge of nursing as a discipline. It will support the development of the competencies required for nurses’ care practices in surgical settings, where specialist nurses in mental health and psychiatric nursing play a crucial role in reducing the emotion, anxiety. Most importantly, helping reduce/manage the anxiety levels of the recipient of care will enable the transferability of knowledge to nurses’ professional practice.


4.1 Limitations of the study

Despite nurses’ extensive professional experience in surgical settings and being familiarized with the topics under discussion, they originate from different hospital institutions with specific realities. This can enrich the discussion by sharing different perspectives. However, the fact that some of the nurses do not have a preoperative consultation established or the same functioning, especially concerning outpatient surgery (complexity of the surgeries, consultation scheduling, among others), may have also hindered the ability of some nurses putting into perspective the implementation of the outlined psychoeducation program.



4.2 Implications for practice and future research

Notably, the design of the newly constructed psychoeducation program was developed by nurses experienced in surgery and mental health and psychiatric nursing, aiming at its implementation by nurses in different outpatient surgery settings. But it could be complemented or extended to other professionals within a multidisciplinary health team.

Thus, nurses are actively involved in interventions to reduce preoperative anxiety in adults. However, despite the advantages of being a personalized design and an unprecedented advance in research in Portugal, comparing this study to other studies can be challenging. Scientific evidence has shown that psychoeducation as a health intervention produces positive results manifested in multiple ways, impacting the individual/family’s quality of life. However, comparing, and systematizing results poses some problems deriving from the diversity of methodologies used in research (40).

Therefore, research must focus on effective non-pharmacological strategies to reduce preoperative anxiety, particularly the effectiveness of psychoeducational interventions, which are less expensive than pharmacological interventions (70). In addition, nurses should invest in psychoeducation and anxiety management strategies training.

In light of the above-mentioned, a new study is planned to evaluate the effectiveness of the designed psychoeducation program, expanding the search for evidence on the effectiveness of psychoeducational programs, considering their specific content, the duration of the psychoeducational intervention, and the evaluation methodology.

On the other hand, these study results will support nurses’ clinical practice in a surgical context, boosting health gains for people undergoing surgery. Moreover, these outcomes may raise awareness of the need for specialist nurses in mental health and psychiatric nursing to practice their skills. This will enable the individual to experience the transition processes associated with surgery in a healthier way, promoting more adaptive responses and enhancing their quality of life.
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Background: Studies have shown that work readiness is closely related to nurses’ role adaptation, career development, and patient safety. However, we know little about the nursing students’ work readiness and its influencing factors before participating in a nurse residency program, and whether factors have changed from before.
Aim: (1) To investigate the work readiness of nursing students ready to engage in a nurse residency program; (2) to identify the factors affecting the nursing students’ work readiness and the associations between emotional intelligence and work readiness; and (3) to discuss the changes of factors affecting nursing students’ work readiness.
Design: An online, multicenter cross-sectional study.
Methods: 878 nursing students from eight tertiary hospitals in Chongqing, China were recruited. The online investigation used the General Information Questionnaire, the Nursing Students’ Work Readiness Scale, and the Emotional Intelligence scale. The data were analyzed using IBM SPSS V23.0.
Results: 768 valid questionnaires were included in this study. The nurses obtained a work readiness score of 277.08 ± 44.39 and an emotional intelligence score of 89.57 ± 13.89. Univariate analysis revealed that the following factors affected work readiness: age, sex, family support for becoming a nurse, voluntary choice of nursing major, previous experience as a student cadre, scholarship recipient status, willingness to engage in nursing work during the COVID-19 pandemic and confidence in clinical nursing practice. Frequent incidents of violence, poor salary for nurses for the nurse residency program, and low social acceptance were the top three reasons for decreased confidence in clinical nursing among nursing students. Furthermore, multiple linear regression analysis indicated that age, voluntary choice of nursing major, student leadership experience, confidence in clinical nursing work, self-emotion, and emotional application significantly influenced nurses’ work readiness.
Conclusion: Clinical instructors and administrators should dynamically assess nurses’ work readiness, prioritize individuals aged ≤23, who have chosen the nursing profession involuntarily, lack prior experience as student cadres, and exhibit low confidence in clinical nursing work. This focus will enhance their emotional self-management skills and ability to apply emotions effectively, improving their work readiness and training efficacy.

Keywords
 nurse residency program; work readiness; emotional intelligence; China; influencing factors; survey


Introduction

The nursing residency program, a pivotal link between academic and clinical practice, delivers consistent professional education to nursing students after the completion of their foundational courses. Its implementation facilitates students’ adaptation to clinical settings (1, 2). In China, the nurse residency program began in the late 20th century, and the official document “Training Outline for Newly Entered Nurses (Trial)” was issued in 2016 (3). Currently, over 90% of tertiary hospitals in China have adopted a nurse residency program (4), with most hospitals requiring 1–3 years of training experience for new nurse staff recruitment (5).

China’s transition to an aging society has led to a steady increase in patients with chronic diseases, creating an escalating demand for high-quality medical care services. Despite the growth in nursing staff from 4.392 million to 5.209 million in the past 5 years, a significant gap remains (6). As of 2022, China has only 3.71 nurses per 1,000 people (7), falling short of the World Health Organization (WHO) requirement of 4.45 nurses per 1,000 people. In contrast, developed countries like Australia, Japan, and Canada reported ratios of 12.6, 11.2, and 9.1 nurses per 1,000 population, respectively, in 2018 (8). However, the primary factor contributing to the nurse shortage in China appears to be nursing students opting to pursue alternative professions upon graduation and the attrition of existing nurses. Reports indicate that only 6.15% of nursing students enrolled in residency programs express a steadfast commitment to their career choice (9), with a high turnover intention rate of 74.4% during their first year (10, 11). Further investigation reveals that resignations primarily result from inadequate work readiness, job burnout, psychological pressure, and related factors. Hence, it is evident that facilitating nursing students’ workplace preparation, emotional regulation, and adjustment to clinical nursing practice is crucial.

Work readiness refers to the extent to which graduate nurses possess qualities and attributes that prepare them with necessary capacities for achieving success in their professional environment. It influences the transition of nursing students’ role from school to the clinical settings and offers them potentials for career development (12, 13). Based on the Work Readiness Scale developed by Caballero et al., Walker conducted qualitative research to define the connotation of work readiness among graduate nurses, wherein nine items were added and several other items were deleted (14). Additionally, a reliability and validity test was performed. The efforts resulted in the production of the Graduate Nurse Work Readiness Scale (WRS-GN) (15). The scale allows the measurement of graduate nurses’ aptitudes in adapting to their upcoming positions. The measurement encompasses four dimensions: social intelligence, organizational acumen, work competence and personal work characteristics. Social intelligence reflects the ability to effectively communicate with others, collaborate within a team setting, manage interpersonal conflicts, and seek support when needed. Organizational acumen evaluates nurses’ comprehension of ward knowledge, administrative systems and procedures, as well as their enthusiasm for engaging in professional development opportunities. Work competence focuses on assessing clinical skills, theoretical knowledge proficiency, work experience relevance and depth, self-assurance in job performance, and sense of responsibility. Lastly, personal work characteristics delve into examining nurses’ mental resilience levels along with their adaptability and stress management capabilities. Based upon Walker’s work, Li et al. further developed a Chinese version of the WRS-GN (16). This Chinese version provides a handy tool for multi-dimensional comprehensive assessment of the graduate nurses’ work readiness in China.

Situated in Southwest China, Chongqing, one of the four municipalities directly under the Central Government of China, has concentrated resources, a large population, strong economic vitality, and relatively rich employment, education, medical, and other resources. It is also among the southwest region’s early implementers of nursing residency programs. Nevertheless, the transition from student to registered nurse can be complicated and problematic. Previous researches have shown that nurses face a series of problems during the period of nurse residency program including excessive psychological stress, inadequate preparation for clinical settings, poor role adaptation, physical exhaustion, difficulties in handling interpersonal relationships at work, ineffective communication with colleagues or patients, and high incidence of adverse events, etc. These problems have induced an escalation in nurses’ propensity to abandon their posts, while they have also emerged as potential factors that would imperil patient safety (17–21). Among these problems, some, such as inadequate preparation for clinical settings, poor role adaptation, physical exhaustion, difficulties in handling with interpersonal relationships at work, and deficient communication with colleagues and patients, are deemed to be suboptimal work readiness. In order to understand the factors that influence the work readiness of newly graduated nurses in China, we further reviewed the Chinese and English literature on this topic from the past 10 years. According to these studies (16, 22–28), factors influencing the work readiness encompass self-motivated career choice in nursing, experience as a student leader, part-time employment history, familial support, interpersonal skills, educational background and school environment, age demographics, clinical teaching practices, sense of belongingness within the profession, as well as professional knowledge and skills. However, only eight original studies have explored work readiness among new nurses in China, with the earliest one published in 2020. This indicates that research in this area is still at an early stage; and the influencing factors identified vary across the studies. Furthermore, these studies primarily focused on external factors such as educational background, age, knowledge acquisition, clinical skills, etc., but somewhat overlook the potential impact of subjective emotions and mindset on human behaviors. However, according to the Mindsponge theory, the establishment of a new set of attitudes, values, beliefs, and behaviors among individuals is achieved through the intricate interplay between their mindset and environment (29). Therefore, besides investigating the effects of external factors on nursing students’ work readiness, this study will also consider the influence of emotional aspects.

The Mindsponge theory, proposed by Vuong et al., holds that the human brain is like a sponge, absorbing ideas that match an individual’s perspective and squeezing out those that do not, and that mindset seriously affects a person’s perceptions, attitudes, and behaviors. The theory tries to explain the mechanism underlying brain information processing and updating, and has gained extensive use in social psychology research (29–31). According to this theory, we recognized that the development of a “clinical nurse” identity is a gradual and continuous cognitive process, wherein nursing students learn to adapt for clinical work through assimilating or rejecting information and values. Within this dynamic progression, the degree to which nursing students choose to embrace or discard such information and values determines the efficacy of their identity transformation. Therefore, based on the Mindsponge theory, we established the questions about nursing students’ work readiness for a nurse residency program as follows: What is the current status of work readiness among the nurse students undergoing training in Chongqing? What factors actually predict the outcomes of work readiness at present? Have there been any changes in the factors influencing nurse students’ work readiness before participating in a nurse residency program? By a cross-sectional study and review other authors’ findings, we can gain a deeper understanding of the above-mentioned questions, which would help design targeted measures to improve the outcomes of work readiness while to promote a high-quality development of nurse residency programs.



Methods


Study design

This online cross-sectional survey was conducted among nurses about to commence a residency program in hospitals in Chongqing, China, from July to October 2023.



Participants and sample size

All participants were nursing students. The participants were informed that they could voluntarily withdraw from the study at any time. Nursing students recruited in 2023 for a nurse residency program at eight tertiary hospitals in the main urban area of Chongqing, China, were enrolled. Inclusion criteria included: (1) newly recruited for a nurse residency program in 2023, (2) completion of theoretical and internship studies in nursing, and (3) agreement to participate. Following Kendall’s sample size estimation method, the minimum sample size was 5–10 times the number of entries (32). Considering a 20% loss rate, the formula for calculating the sample size was as follows: number of questionnaire entries × (5–10) × (1 + 20%). This study included 53 entries, indicating that the minimum sample size ranged from 318 to 636, as calculated using the formula 53 × (5–10) × (1 + 20%).



Questionnaires

The General Information Questionnaire (Table 1), includes age, sex, education level, residence, voluntary choice of nursing profession, and confidence in nursing work.



TABLE 1 General information about the nurses and the candidate factors influencing their work readiness.
[image: A detailed table displays survey data with categories such as age, sex, place of residence, educational background, and others. Each category includes options with corresponding percentages, scores, F/t values, and p-values. The table highlights the factors influencing decisions related to the nursing profession and demonstrates statistical significance in some areas, indicated by p-values less than 0.05.]

The Work Readiness Scale (33), developed by Walker in 2015 and subsequently translated into Chinese by Li Jiaying et al. in 2019, consists of 37 items encompassing five dimensions: job competitiveness, social ability, career development, organizational acumen, and personal work characteristics (16). A 10-level Likert scale was employed for scoring purposes, where 1 indicated “strongly disagree” and 10 signified “strongly agree.” Items 34–37 were reverse-scored questions aimed at assessing job readiness. Higher scores indicated greater levels of job readiness. Cronbach’s alpha coefficient for this study was 0.967.

The Emotional Intelligence Scale, compiled by Wong et al. in 2002, and translated into Chinese by Yefei in 2010 (34), contains 16 items across four dimensions: self-emotion assessment, others’ emotion assessment, emotional application, and emotional control. A seven-level Likert scale was adopted, where a score of 1 represented “strongly disagree” and a score of 7 indicated “strongly agree.” Cronbach’s alpha coefficient for this study was 0.962.



Ethical considerations

This study was approved by the Institutional Review Board of the Children’s Hospital of Chongqing Medical University (approval number: 2023-468). All participants were required to answer one question before completing the electronic questionnaire: Do you give your informed consent to participate in this study? If they chose “No,” they were transferred to the end of the questionnaire and did not complete the rest of the questionnaire.



Data collection

Data collection occurred between August and September 2023. The survey purpose was explained to the nurse residency training base management staff, in each surveyed hospital, and obtained their consent. The Wenjuanxing (a mobile APP) hyperlink was sent to eligible nursing students via WeChat or Tencent QQ. Informed consent was obtained from the website upon clicking on the link. Qualified nurses had 2 weeks to complete the questionnaire.



Bias control

Uniform instructions clarified the study’s purpose, survey content, inclusion and exclusion criteria, and logical control design. Each IP user was allowed to complete the form only once, ensuring anonymity. The form could not be submitted until all the questions were completed. Questionnaires with a filling time of less than 300 s, logically inconsistent answers, and identical options for all questions were excluded after two-person data verification.



Data analysis

SPSS software (version 23.0) was used for statistical analysis. Descriptive statistics expressed data as proportions, frequencies, and percentages for binary variables (i.e., sex), and mean and standard deviation (SD) for continuous variables (i.e., score). One-way analysis of variance (ANOVA) and independent sample t-tests were used to complete the inferential statistics. Pearson’s correlation analysis and multiple linear regression methods were employed to analyze the factors affecting work readiness scores. Statistical significance was set at p < 0.05. Independent variables were assigned as follows: (1) Age: ≤ 23 years old = 0, >23 years old = 1; (2) sex: male = 0, female = 1; (3) whether your immediate family members are engaged in nursing: no = 0, yes = 1; (4) whether your parents support you being a nurse: no = 0, not sure = 1, yes = 2; (5) whether you voluntarily chose the nursing profession: no = 0, yes = 1; (6) have you ever served as a student leader: no = 0, yes = 1; (7) have you ever received a scholarship: no = 0, yes = 1; (8) whether your willingness to engage in nursing has been enhanced during the COVID-19 pandemic: no = 0, not sure = 1, yes = 2; (9) are you confident in clinical nursing: no = 0, not sure = 1, yes = 2.




Results


General characteristics

In this study, 878 students completed the questionnaire, and 768 valid responses were collected, resulting in an effective recovery rate of 87.47%. Excluded were questionnaires with answer times <300 s, logical contradictions between the options, and instances where all items selected the same option. The age of the nursing students ranged from 20 to 30 years (mean age, 22.96 ± 1.59). Further general data are presented in Table 1.



Work readiness scores

The work readiness scores of the nursing students ranged from 115 to 367 (277.08 ± 44.39), with scores in each dimension as follows: job competitiveness (54.95 ± 11.58), social ability (64.01 ± 13.65), career development (70.26 ± 13.34), organizational acumen (59.62 ± 9.87), and personal work characteristics (28.23 ± 5.24). The work readiness scores of nursing students with different social characteristics are shown in Table 1.



Factors influencing work readiness

One-way analysis revealed eight factors significantly influencing the work readiness of nursing students (p < 0.05 for all eight factors), as presented in Table 1. These factors included age, sex, parental support for pursuing nursing, voluntary choice of nursing profession, experience as a student leader, receipt of a scholarship, confidence in clinical nursing, and whether the willingness to engage in nursing had been enhanced during the COVID-19 pandemic. The factors decrease their work confidence were shown in the Figure 1.

[image: Bar chart comparing twelve categories with corresponding percentages. The first category has the highest percentage at 72.40%, while the twelfth has the lowest at 1.56%. The percentages gradually decrease from top to bottom.]

FIGURE 1
 Factors reported by nursing students that reduce their work confidence. (1) Frequent incidents of doctors/nurses being injured by violence; (2) Poor pay and benefits for nurses; (3) Low social recognition of nurses; (4) Face a variety of tests/inspections in the work; (5) The workload is large and the content is tedious; (6) Nurses are required to work midnight shifts; (7) Depressing atmosphere in the internship unit; (8) No space for development in the workplace; (9) Lack of self-competency; (10) The tutor during the internship is irresponsible; (11) There are few practical operation opportunities during the internship; (12) Other else.




Correlation analysis between emotional intelligence and work readiness

The total scores of the Emotional Intelligence Scale for training nurses ranged from 20 to 110 (89.57 ± 13.89). Scores for each dimension were as follows: self-emotion assessment (22.56 ± 3.77), others’ emotion assessment (22.32 ± 3.63), emotion application (22.42 ± 3.73), and emotion control (22.27 ± 3.91). Pearson’s correlation analysis revealed a significant positive correlation between work readiness and emotional intelligence (r = 0.692, p < 0.001). Furthermore, the correlation coefficients between work readiness and the emotional intelligence dimensions were 0.658, 0.580, 0.678, and 0.638, respectively, with a significance level of p < 0.001.



Multiple linear regression analysis of work readiness

The dependent variable in this study was nurses’ work readiness scores. Independent variables included those with statistical significance in both univariate and correlation analyses, while emotional intelligence scores were retained in their original values. Findings indicated that emotion self-assessment, emotion application, confidence in clinical nursing work, experience as a student leader, age, and voluntary choice of nursing major were factors significantly affecting training nurses’ work readiness (p < 0.05). These factors account for 51.1% of the observed variations (Table 2).



TABLE 2 Multiple linear regression analysis of the factors influencing nurses’ work readiness.
[image: Table displaying variables with their regression coefficients, standard errors, t-values, and p-values. Key entries include: "Constant" (76.893 regression coefficient, p-value < 0.001) and "Self-emotion assessment" (4.675 regression coefficient, p-value < 0.001). Other variables show similar structure with varying significance levels.]




Discussion

Following the application of the inclusion and exclusion processes, 768 questionnaires were deemed suitable for analysis. The findings revealed that the work readiness of newly trained nurses in Chongqing was moderate. Their scores slightly surpassed those of new nurses in Henan (272.25 ± 52.20) (25), new nurses in Hubei (268.93 ± 68.64) (26), in-training nurses in Xinjiang (265.72 ± 47.79) (27), and the research results by Li et al., reporting scores of (261.51 ± 45.40) (28). This discrepancy may be attributed to regional and subjective variations within the context of these studies. The scores in this study were marginally higher than those of nursing students who had not completed clinical practice in Saudi Arabia (35). This could be owing to the fact that the training nurses had finished their clinical practice and accumulated certain clinical experience, making them more prepared for the nurse residency program. Studies conducted in Australia (36, 37), the United States (38), and other countries suggest that work readiness among nursing students may evolve over time; however, specific trends remain unclear. Previous researches have consistently demonstrated significant correlations between Chinese nursing students’ work readiness and factors such as their educational background, age, scholarship status, and familial support. Our findings did not reflect such a correlation, suggesting a potential gradual weakening of this factor’s influence. Instead, self-emotional assessment, emotional application ability, fear of violence, and seeking public approval emerge as primary determinants of work readiness. The discrepancy of the findings suggests that the factors affecting the nurse students’ work readiness are changing in China. The reasons remain ambiguous and could be attributed to the dynamic nature of the human mind resulted from variances in societal development and in regional cultural norms, as posited by the Mindsponge theory.

In the present study, older individuals demonstrated higher levels of work readiness, consistent with the findings of Son et al. (25). This could be attributed to their enhanced cognitive abilities and adaptability to various environments. Medical colleges and hospitals should prioritize the evaluation and enhancement of work readiness among younger students through daily teaching practices and pre-service training. Similarly, a study conducted in Saudi Arabia (35) revealed that nursing students who chose nursing majors involuntarily exhibited lower work readiness (27). For these students, nursing is not their primary career choice, resulting in diminished interest, potential resistance, reduced enthusiasm for learning, limited theoretical knowledge, and limited practical skills. Consequently, they lack confidence in clinical nursing practice and exhibit suboptimal readiness for training programs. Therefore, educators and trainers should guide nursing students toward developing a correct understanding of the nursing profession while fostering an improved sense of professional identity. In Chinese universities, class cadres are typically required to assist teachers in completing a range of teaching and class management tasks, effectively enhancing their communication skills and ability to manage various responsibilities. Moreover, this experience enabled them to remain composed when faced with environmental and role changes. Encouraging students’ active participation in class affairs is advisable as it helps cultivate their confidence in clinical nursing work.

At present, violence against medical professionals, including doctors and nurses, is a prevalent issue in China. The perpetrators of such violence are often patients’ family members, Violence from them is closely associated with the low job satisfaction, strong inclination to resign, negative emotions, and burnout experienced by nurses (39, 40). A meta-analysis reveals that approximately 71% of nurses in China have been subjected to some form of violence, primarily consisting of verbal aggression. This percentage is notably higher than that observed in the United States and Europe, which ranges from 54 to 62% (41–43). Violence would probably bring fear to nursing students who have not yet entered the nursing profession and induce them losing confidence to their professions, and reduce their resilience during the school-clinic transition (44). Therefore, we desperately hope the improvement of laws and regulations, the offer of effective preventive and emergency measures, and the reduction of violence affairs, among other measures. In this study, poor salary and welfare benefits was also found to be a major reason resulting in the nurses’ lack of confidence in clinical work. According to the data collected by Guo et al., merely 932 (41.40%) of the 2,251 nurses were content with their salary and benefits (5). In contrast, Yuan et al.’s study revealed a significantly lower proportion (16.82%) (45). Furthermore, a systematic review substantiated that low pay was the precise factor leading to nurses’ declining confidence and subsequent departure (46). In agreement with the findings of these studies, our study also indicates that the salary and welfare of nurses in China require for further improvement. In short, it is essential to establish a rational salary distribution system, thereby bolstering nurses’ confidence and enthusiasm for their work. Public disapproval of nurses is the third leading cause contributing to the lack of confidence in nurses, which can be exacerbated by misleading reporting of medical disputes and stigmatization of medical personnel in China (47). Therefore, we think it would be vital that nurses feel valued and respected by society, given their immeasurable commitment and dedication.

Emotional intelligence refers to an individual’s capacity to comprehend and effectively utilize emotional information to understand both their own emotions and those of others, ultimately leading to problem-solving. This multifaceted construct encompasses four key dimensions: emotional self-assessment, assessment of others’ emotions, emotional application, and emotion control. As a crucial psychological resource, emotional intelligence plays an important role in facilitating positive feedback (48, 49). Nurses who possess high levels of emotional intelligence demonstrate enhanced psychological mastery, adeptly perceive patients’ emotions, effectively manage and regulate their own emotions, and exhibit the ability to promptly adjust their thinking patterns while calmly addressing nurse–patient conflicts. Moreover, they are more inclined to employ coordinated conflict-management strategies that foster harmony by reducing communication barriers and facilitating positive emotional experiences. The findings of this study revealed that the emotional intelligence level of trained nurses was moderate. Self-emotional assessment and emotional application significantly affected the work readiness of training nurses, indicating that higher levels of emotional evaluation, management, and regulation were associated with increased work readiness and greater suitability for clinical nursing practices among nursing students.

The findings of this study indicate that the factors affecting nurses’ work readiness are undergoing changes, educators and managers should dynamically assess nurses’ work readiness, consider individual differences among trained nurses, propose targeted intervention proposals, and implement effective measures to enhance their work readiness. In addition, the nurses’ capacity to effectively manage and apply emotions significantly impacts their level of work readiness. It is imperative for educators and managers in medical institutions to comprehend this aspect and provide support in enhancing students’ emotional cognition, acquiring proficiency in emotional regulation skills, establishing goals for emotional management, as well as fostering an understanding of seeking professional assistance when necessary. Previous studies have demonstrated that emotional intelligence can be improved through appropriate training and interventions (50–53). In the future, integrating emotional intelligence training into nursing humanities courses and vocational training programs in medical institutions could help identify strategies to improve emotional intelligence. For instance, academic lectures, specialized training, and participation in social practice can guide nursing students in developing skills for controlling their own emotions, expressing emotions effectively, and observing others’ emotions to enhance their work readiness (54).

As the famous quote of Louis Pasteur said: “Dans les champs de l’observation le hasard ne favorise que les esprits prepares” (In the fields of observation chance favors only the prepared mind) (55). An efficient work readiness signifies that the graduate nurses would perform better in a nurse residency program and vice versa. In future work, qualitative research should be conducted to further clarify the work experience of nurses in Chongqing and the factors that influence work readiness could not be known through the survey, and to establish a research base for conducting intervention studies. In addition, Harrison et al. have suggested that work readiness begins at the nursing student’s entry into school and ends at the completion of nurse residency program (56). Therefore, medical institutions and educational Institutions should pay special attention to the development of nursing students’ work readiness, strengthen cooperation, and jointly explore the methods to improve nurses’ work readiness, e.g., seeking for the education and training modes, adjusting the nursing curriculum, ensuring sufficient clinical practice opportunities, and helping career role transformation.



Strengths and limitations

The results of this study underscore the imperative for ongoing enhancement of nurses’ work readiness. The study reveals a correlation between work readiness and several influencing factors, including age, scholarship attainment, voluntary selection of a nursing major, confidence in pursuing nursing, and self-emotion management. It informs nursing educators and managers to implement targeted interventions based on students’ characteristics. The limitations of this study are as follows: first, the nature of this study as an online survey introduces challenges in establishing causality, and self-report bias may be present in cross-sectional studies. Second, the study participants were exclusively recruited from the main urban area of Chongqing in western China. Considering that Chongqing’s university education level aligns with the national average, the findings may not comprehensively represent the situation in other regions.



Conclusion

The work readiness and emotional intelligence of nursing students prepared to engage in a nursing residency program in Chongqing, China, are at an intermediate level and warrant further enhancement. Several factors, including age, experience as student leader, confidence in nursing practice, voluntary choice of nursing profession, emotional self-assessment, and emotional application, significantly influence the work readiness of training nurses. Consequently, it is imperative for college educators and medical institution managers to focus on younger nursing students who have involuntarily chosen a nursing major, lack prior experience as student cadres, or exhibit limited confidence in their clinical nursing practice. Implementing effective intervention programs to improve emotional management abilities and emotional application skills can contribute to elevated work readiness levels and improved training outcomes.
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Aims: This study aimed to evaluate the impact of continuous nursing and telehealth education via WeChat in infants with congenital talipes equinovarus (CTEV) undergoing Ponseti therapy on reducing complications, care burden, and improving the quality of life for parents.
Methods: This is a single-center retrospective study. From July 2021 to December 2022, 44 CTEV children who undergoing Ponseti treatment in our hospital who received continuous nursing and telehealth education via WeChat (experimental group). In addition, during January 2020 to June 2021, 44 children with CTEV treated with Ponseti in our hospital who received routine nursing and traditional health education were selected as the control group. The incidence of complications, parental care burden and parental quality of life were compared between the two groups.
Results: There was no significant difference in the demographic characteristics of patients and parents between the two groups, and the groups were comparable (p > 0.05). The incidence of complications including plaster loosens, plaster falling off, pressure ulcer was significantly lower in the intervention group compared to the control group (p < 0.05). Parents in the intervention group experienced significantly lower care burdens compared to those in the control group (p < 0.05). The quality of life of parents in the intervention group was significantly higher than that for the control group (p < 0.05). There were significant differences in the incidence of complications, the care burden of parents and the quality of life of parents between the two groups.
Conclusion: This study found that continuous nursing and telehealth education via WeChat group during Ponsetis treatment of children with CTEV can effectively reduce complications, reduce the care burden of parents and improve the quality of life of parents. This method is simple and convenient, especially worthy of application and promotion in medically underdeveloped areas.
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Introduction

Congenital talipes equinovarus (CTEV) is a frequent birth anomaly marked by equinus, hindfoot varus, adductus of the forefoot, and cavus deformities (1). The frequency of clubfoot is approximately 1 in 1,000 live births (2, 3), with rates varying from 0.51 per 1,000 in the Chinese population (4). In this century, the initial treatment standard for CTEV worldwide is to use the Ponseti method for manipulation and serial casting (5). Previous investigations have shown that 50% of children treated with the Ponseti technique relapsed and required further plaster or surgical treatment (2).

Parents of children with CTEV often experience increased anxiety and stress, similar to the challenges faced by parents of disabled children, potentially leading to family dysfunction (6, 7). Our conversations with parents of children with CTEV showed that many parents felt stress, anxiety and worry about home care during Ponseti treatment. They worried that complications would occur due to their negligence or improper observation during the treatment, which would affect the therapeutic effect of the affected foot and have a significant impact on the long-term efficacy.

Parents must offer adequate home care for children with CTEV while undergoing Ponseti therapy. Due to some problems such as living far away from the hospital, such as when parents finding some problems in home care, lack effective means of communication with term health professionals (including specialist doctors and nurses). We often find that some parents spend hours consulting doctors in hospitals because of a small problem. Is it possible to solve this problem through some mobile social media?

Recent years, WeChat has firmly established itself in the daily lives of Chinese people as the most widely used mobile social media program in China, boasting over 1.3 billion registered users. WeChat facilitates various daily tasks including instant messaging through text, images, and voice (8, 9). WeChat has been used to perform telehealth and store a large volume of patient-generated health data (8, 10). However, while utilizing WeChat as a health education and remote care tool, it is important to examine the legal and regulatory challenges around data ownership and use. Patients, clinicians, and researchers all have challenges in protecting their privacy and security (11). Although China has made appropriate efforts to protect personal information security (12), WeChat’s privacy and security management systems still have certain flaws.

A study shows that compared with traditional health education technology, WeChat-based health education is more successful (13). There is no report on the application effect of continuous nursing and distance education via WeChat group on children with CTEV during Ponseti treatment. We hypothesized that WeChat group-based continuous care and remote health education can reduce complications in children with CTEV during Ponseti treatment and reduce the care burden of parents and improve the quality of life of parents. The purpose of this study was to evaluate the clinical efficacy of this method.



Methods

The present study was approved and supervised by the Ethics Committee of Fujian Maternal and Child Health Hospital, and was conducted in accordance with the ethical standards set out in the 1964 Declaration of Helsinki. Additionally, all the parents of the children included in the study agreed that the children and themselves participated in the study and signed a written informed consent form.


Sample size calculation

Based on the pre-experiment data and assuming an alpha value of 0.05 with a power of 0.90, the needed number of participants was determined to be 40 in each group. Assuming a 10% missing rate, the total sample size was set at 88 (44 each group).



Research data acquisition

This study is a single-center retrospective study and was conducted at the Children’s Orthopaedic Centre of a provincial children’s hospital in southeastern China.

From January 2020 to June 2021, clinical data and parent-related scale scoring results of 44 patients with CTEV who underwent treatment with the Ponseti method were retrospectively collected via the electronic medical record system. Routine care was administered to the children during the treatment period, and parents were provided with health education materials, this group as a control group.

From July 2021 to December 2022, the clinical data and parent-related scale scoring results of 44 patients with CTEV who treated using the Ponseti method were retrospectively collected via the electronic medical record system. Throughout the treatment period, parents of the children in this cohort received ongoing care and remote guidance from specialized medical professionals through the use of WeChat group, this group as the experimental group.



Inclusion and exclusion criteria

The following inclusion criteria were used: (1) infants with CTEV whose diagnosis was clearly treated at our hospital; (2) those who met the indications for treatment by the Ponseti method; (3) parents of children who were able to use the Internet and WeChat easily; and (4) complete clinical data. The following exclusion criteria were used: (1) patients who were not treated for the entire course of treatment at our hospital; (2) patients with other congenital diseases in combination; and (3) patients whose family members refused to participate in the study.

A comparative analysis of the data from the two groups was conducted. All patients were diagnosed with CTEV at birth and received Ponseti method treatment from two paediatric orthopaedic specialists at one month of age. The researcher screened eligible parents for study and collected relevant data.



Grouping based on different interventions


Routine care and traditional health education (control group)

From January 2020 to June 2021, we offered routine care for children with CTEV treated with Ponsetis at our facility, and we used a health education handbook to provide parents customary health information.

Implementation of routine care: Specialist medical staff explained the pathogenesis, treatment, and precautions of CTEV to the parents of the children. They closely monitored the children’s conditions and promptly provided symptomatic treatment upon detecting abnormalities. Additionally, they instructed on manoeuvres, plaster fixation, body position, and provided parents with precautions and health education manuals. Parents were informed to promptly return to the hospital for follow-up in case of any condition.



WeChat group based continuous nursing and telehealth education (experimental group)

From January 2020 to June 2021, we are based on routine child care during the home period with the support of a WeChat group for continuity of care, as well as using a WeChat group to guide the patients’ parents. At the start of Ponseti treatment, healthcare personnel encouraged parents to join the WeChat group and trained them how to use it correctly and skillfully. It is separated into two major sections: home care education and Q&A. The home nursing evaluation includes knowledge and precautions for plaster care throughout Ponzi therapy, as well as the assessment and treatment of skin injuries. In the Q&A module, a healthcare worker is on duty every day to answer questions for parents online at set hours.

The CTEV-related WeChat group consists of a nurse from the speciality who is responsible for the operation of the group, and a specialist doctor who manages consultations with the children treated in the outpatient clinic and provides dynamic guidance to the families. The group regularly pushes out small videos to guide parents on home care, such as the precautions to be taken when immobilising a child in a plaster cast.




Research tool

All parents were required to complete the Family Caregiver Task Inventory (FCTI), the Zarit Burden Interview (ZBI) and World Health Organization Quality of Life-BREF (WHOQOLBREF) scale before starting Ponseti treatment (pre-treatment), and completed the FCTI, ZBI, WHOQOLBREF scales at the end of the cast fixation (plaster removal). All clinical and family data are shown in Table 1.



TABLE 1 Demographic characteristics of patients and their parents in two groups.
[image: Table comparing characteristics between an experimental group and a control group, each with 44 participants. Categories include age of patients, weight, sex, sides, age of parents, parents' education level, and place of abode, along with their respective p-values. There are no significant differences in any category, as all p-values exceed 0.05.]


Family caregiver task inventory

In this study, the FCTI scale in Chinese, utilized was a modification of the original FCTI scale developed by Clark et al. (14), as revised by Lee et al. (15). The scale comprises 25 items categorized into 5 dimensions: managing care responsibilities, offering help and support, addressing personal emotions, evaluating available resources, and adjusting personal and care-related obligations. Each item is rated on a 3-point Likert scale: 0 indicates not challenging, 1 indicates somewhat challenging, and 2 indicates highly challenging. The overall score ranges from 0 to 50, with higher scores indicating greater caregiving difficulties and decreased caregiving capabilities.



Zarit burden interview

The ZBI scale, designed by Zait et al. (16), was translated into Chinese in 2006 by Wang and Hou (17). This assessment tool comprises 22 items, measuring two key aspects: individual burden and role burden. Evaluate caregivers’ burden overall with Item 22. Respondents rate each item using a 5-point Likert scale: “no,” “occasionally,” “sometimes,” “often,” and “always” correspond to 0, 1, 2, 3, and 4 points, respectively. A higher total score indicates a greater care burden, with a maximum score of 88. Scores below 19 suggest a minimal burden, while 20 to 39 represent a moderate burden, 40 to 59 indicate a significant burden, and over 60 signify a severe burden.



World health organization quality of life-BREF

The WHOQOL-BREF scale, derived from the WHOQOL-100 scale (18), consists of 26 items that assess various aspects of quality of life: physical well-being, psychological well-being, social relationships, and environment. Items 1 and 2 address different topics and their combined scores serve as an overall quality of life indicator. Each item is rated on a 1–5 scale, with items 3, 4, and 26 being negatively scored, reversing the scale from 5–1. Higher scores indicate better quality of life.




Statistical analysis

Continuous variable were reported as the mean range and standard deviation. A normal distribution test was conducted on all continuous variable (Shapiro–Wilk test), which showed adherence to a normal distribution. Comparison of clinical parameters between the two groups was carried out using the independent samples t-test, Levene ‘s test was used to test the homogeneity of variance, and the variance between the two groups was consistent. Variables were categorized using either the χ2 test or Fisher’s test. Statistically significant differences were defined as p-values <0.05. SPSS (Windows version 22.0 IBM Co., Armonk, NY, United States) was used for all statistical analyses.




Results


Demographic characteristic

There was no significant difference in demographic characteristics between the two groups of patients and their parents (Table 1). According to the findings, 68.1% of the children live in rural areas, while 72.7% of the parents of the patients had a high school diploma or lower education level.



Comparison of FCTI, ZBI score and complications between groups

Prior to treatment, there was no significant difference in FCTI and ZBI scores between the two groups. After removing the plaster, the FCTI score of the experimental group was significantly lower than that of the control group (p = 0.021) and the FCTI score of the experimental group was significantly lower than that before treatment, while the FCTI score of the control group was not significantly reduced (Table 2).



TABLE 2 Comparison of the complication of patients, FCTI and ZBI score of parents between the two groups.
[image: Comparison table displaying results from an experimental and control group. In pre-treatment, the Family Caregiver Task Inventory (FCTI) scores were similar: experimental 42.1 ± 5.0, control 42.2 ± 4.9, p = 0.453. Zarit Burden Interview (ZBI) scores: experimental 61.1 ± 9.5, control 60.0 ± 10.9, p = 0.672. Post plaster removal, significant differences observed: FCTI score in experimental 32.8 ± 5.6 vs control 36.2 ± 4.9, p = 0.021; ZBI score in experimental 26.8 ± 8.3 vs control 43.8 ± 13.7, p = 0.019. Complications: experimental 2 feet, control 5 feet, p = 0.033. Plaster-related issues and pressure ulcers noted. Significant differences marked with asterisk.]

After removing the plaster, the ZBI score of the experimental group was significantly lower than that of the control group (p = 0.019). Compared with pre-treatment, the ZBI score of the experimental group decreased significantly, while the ZBI score of the control group did not decrease significantly (Table 2).

In terms of complications, The difference between the two groups was statistically significant (p = 0.033) (Table 2). Two patients (2 feet) in the experimental group developed loose casts during Ponseti treatment, and the parents sent the pictures to the term health professionals through WeChat, and the doctor suggested returning to the hospital in time to replace the plaster, and no complications occurred. Of the 40 patients in the control group, there were 5 cases (9 feet) with complications, of which 3 cases (5 feet) had loose casts, due to the parents failed to identify in a timely manner, until the replacement of plaster as originally planned, local skin had already been broken, but fortunately, after a simple disinfection and change of medication and continued to perform plaster fixation, the incision eventually healed without affecting the progress of treatment. In one case (2 feet), the plaster came off, and in one case (2 feet), a pressure sore on the heel skin (stage II pressure sore) developed, and we had to stop the plaster fixation and prioritise the treatment of the wound. The treatment was eventually continued after two weeks of dressing changes and wound healing.



Comparison of WHOQOL-BREF score between groups

Scores of WHOQOL-BREF within the physical, psychological, social, and environmental realms were notably elevated in the WeChat group-based continuous nursing and telehealth education groups in comparison to the routine care and traditional health education groups (p < 0.05). Moreover, the cumulative quality of life rating in the experimental cohort surpassed that of the control group with statistical significance (p < 0.05) (Table 3).



TABLE 3 Comparison of the WHOQOL-BREF score of parents between the two groups.
[image: A table compares quality of life scores between an experimental group and a control group across various fields. For physiological, psychological, social, environmental fields, and total quality of life, the experimental group scores are 12.7, 13.9, 14.5, 12.9, and 62.6, respectively, all significantly higher than the control group's scores of 10.3, 9.8, 10.5, 10.2, and 48.4. Each category shows a statistically significant p-value below 0.05. The note mentions WHOQOL-BREF, World Health Organization Quality of Life-BREF.]




Discussion

Congenital talipes equinovarus is the most common developmental malformation in children, which does not belong to embryonic malformation (19, 20). In the 4–6 month of pregnancy, it is common for talipes equinovarus to develop. According to related research (19–21) CTEV babies born in underdeveloped nations account for around 80% of the global total. If clubfoot is not properly treated, it may lead to long-term dysfunction and decreased quality of life (22). Ponseti method is a method developed by Dr. Ignacio Ponseti for the treatment of clubfoot (2). This method has the characteristics of simple operation, significant curative effect and low cost. It has become the first choice for the treatment of CTEV. However, the Ponseti method has a long treatment time, and most of them require parental home care. Improper care can lead to complications such as gypsum shedding and skin pressure sores, which can affect the final treatment effect in severe cases.

It is common knowledge that the sickness and hospitalization of children can lead to a crisis within the family and cause anxiety for parents (23, 24). The anxiety experienced by parents is often a result of a lack of understanding and information regarding the illness and medical care (25–27). Our study show that continuous nursing and telehealth education via WeChat group is effective in the parents of children with CTEV during the treatment of Ponseti therapy, and that tele-education improves parental caregiving, reduces the nursing load, lowers the rate of loss of visits, and reduces complications. We used FCTI, STAI and WHOQOL-BREF rating scales to assess the parents of children at different stages. Comparing the experimental group with the control group, the results showed that the experimental group had a statistically significant reduction in all scores during treatment compared to before treatment. There was a decrease in the scores of the control group, but the difference was not significant. Interestingly, there was a significant difference between the two groups in terms of complications, only 2 feet in the test group had loose casts, and the parents communicated with the doctors through WeChat in a timely and effective manner, and the replacement of the casts had an impact on the patients. Complications occurred in 5 patients (9 feet) in the control group, 3 patients (5 feet) have been loosened during the period of home, the family failed to deal with in time, to be returned to the hospital for treatment according to the booking time, the local skin has been broken, these 5 patients by disinfection and dressing change treatment did not lead to serious consequences, 1 case (2 feet) of patients with pressure sores on the heel during the period of gypsum immobilisation, We had to give priority to the trauma and suspend the plaster treatment.

Nowadays, many parents still lack adequate knowledge about caring for their children at home. The concentration of advanced medical resources in urban centers has led to disparities in healthcare access, with rural areas, particularly in China, lacking in basic medical services. The popularization of children ‘s orthopedic knowledge is limited in rural areas. In this study, 68.1% of children reside in rural regions, and their parents must go to large city hospitals to address their children’s health issues. They only need a few minutes of outpatient consultation services, and need a greater economic burden and time cost. This often increases the care load on parents, which is especially essential for patients with CTEV treated with Ponseti, because they must pay close attention to the patient’s condition in addition to visiting the hospital every week in order to discover and treat the problem.

In this study, 72.7% of the patients’ parents had a high school diploma or less. Health literacy is limited, and they simply cannot comprehend the facts by reading a basic leaflet. They are concerned that a lack of preparation may result in problems, poor results, and a high level of anxiety. The study found that compared with the general population, the parents of children with CTEV have more stress and worry (28), and the proportion of depressive symptoms is higher (29). As a result, it is critical for these parents to investigate a more effective guiding strategy for CTEV children during Ponseti therapy.

With the advancement of mobile information technology in recent years, smartphones have become prevalent globally, resulting in the increasing utilization of telemedicine services (30). Various social media platforms are extensively utilized in managing health and educating individuals about chronic illnesses like diabetes (31). The purpose of this is to improve clinical outcomes and reduce the pressure on patients and their families (10). According to existing research findings, WeChat surpasses conventional approaches as a health education tool in managing diseases (32, 33). It has been proven to lower time and financial expenditures, enhance treatment compliance, decrease patient complications, boost post-treatment monitoring rates, and ameliorate patient well-being (9). This study we hypothesized that WeChat group-based continuous care and remote health education can reduce complications in children with CTEV during Ponseti treatment and reduce the care burden of parents and improve the quality of life of parents, final results confirm our hypothesis.

There are some limitations in this study. Firstly, this is a retrospective study, may be some bias in case selection, and the statistical efficacy of retrospective study is lower than that of prospective study, it is necessary to conduct prospective studies in the future to further verify the findings of this study. Secondly, this study is a single-center study, which limits the wide implementation and promotion of the research results. Fortunately, we have begun to promote it in some collaborative hospitals. In the future, we will to carry out multi-center and multi-disciplinary collaborative research to confirm the feasibility of this study. Thirdly, this study does not use randomization, which may lead to uncontrolled variables affecting the results. In our study, patients were strictly included according to the inclusion and exclusion criteria. In the future, we intend to carry out a multi-center prospective randomized controlled study to confirm the reliability of the results. Finally, although the use of smartphones and WeChat applications are relatively popular, there are still parents without Internet or smartphones who are unable to participate in this study, and caregivers of children may change during treatment, resulting in information lag.



Conclusion

Continuous nursing and telehealth education via WeChat group can effectively reduce complications in infants with CTEV undergoing Ponseti therapy, reduce the care burden of parents and improve the quality of life of parents. Results of this study can lay a foundation for the development of multi-center prospective controlled studies in the future. This measure not just affordable and convenient, but also interactive, especially worthy of application and promotion in medically underdeveloped areas.
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Background: Hypertension is a major risk factor for stroke recurrence in stroke patients. Home blood pressure monitoring, facilitated by digital health technologies and led by nurses, may improve blood pressure control in this high-risk population. However, the evidence is not yet conclusive. This study protocol outlines a pooled analysis of the current literatures to evaluate the effectiveness of nurse-led digital health programs for home blood pressure monitoring in stroke patients.
Methods and analysis: We will conduct a comprehensive search of some major electronic databases (e.g., PubMed, EMBASE, Cochrane Library, and CINAHL) and trial registries for randomized controlled trials evaluating nurse-led digital health programs for home blood pressure monitoring in stroke patients. Two reviewers will independently screen titles and abstracts, review full-text articles, extract data, and assess risk of bias using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2.0). The primary outcome measures will be changes in both systolic and diastolic blood pressure from baseline to the end of the intervention period. Secondary outcomes include adherence to the program, patient satisfaction, and stroke recurrence. Data will be pooled and analyzed using meta-analysis techniques, if appropriate.
Discussion: This study will provide comprehensive evidence on the effectiveness of nurse-led digital health programs for home blood pressure monitoring in stroke patients. The findings could have substantial implications for clinical practice and health policy, potentially informing the development of guidelines and policies related to hypertension management and stroke prevention.
Conclusion: By pooling the results of randomized controlled trials, this study will offer a robust evidence base to inform clinical practice and health policy in the context of stroke patients. Despite potential limitations such as heterogeneity among studies and risk of publication bias, the rigorous methodology and comprehensive approach to data synthesis will ensure the reliability and validity of the findings. The results will be disseminated through a peer-reviewed publication and potentially at relevant conferences.
Registration DOI: https://doi.org/10.17605/OSF.IO/59XQA.
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Introduction

Stroke is a global health burden, ranking as a leading cause of death and disability worldwide (1, 2). Among the various modifiable risk factors, hypertension stands as an important contributor to stroke incidence, particularly in stroke patients, emphasizing the need for effective blood pressure management strategies (3, 4). Home blood pressure monitoring (HBPM) has emerged as a crucial component of hypertension management. The benefits of HBPM extend beyond the mere measurement of blood pressure. By enabling frequent and regular monitoring, HBPM captures the daily fluctuations in blood pressure, providing a more comprehensive profile than isolated clinic measurements. This aspect is particularly relevant in the context of ‘white-coat’ and ‘masked’ hypertension, where clinic measurements can lead to misclassification (5, 6). Beyond diagnosis, HBPM also fosters patient engagement in their care, which has been shown to improve adherence to antihypertensive treatment and lifestyle changes, thereby enhancing blood pressure control (7, 8). Nevertheless, the effectiveness of HBPM is contingent upon several factors, including the accuracy of measurements, patient adherence to the monitoring schedule, and the interpretation and response to the readings. These considerations underscore the need for strategies to optimize the use of HBPM in stroke patients (9).

Digital health programs, built on advancements in telecommunication and information technology, offer a novel approach to chronic disease management (10, 11). These programs facilitate real-time monitoring, providing immediate feedback based on the monitored parameters. This feature is particularly beneficial for blood pressure control in stroke patients, where timely intervention in response to elevated readings can prevent hypertensive emergencies and end-organ damage (12–14). Furthermore, digital health programs can break the geographical and temporal barriers to healthcare access, offering a convenient and flexible solution for stroke patients who may have mobility limitations or live in remote areas (15, 16).

Nurses, as the largest group of healthcare professionals, have a crucial role in the management of hypertension (17, 18). Their roles extend beyond patient care to include patient education, medication management, and follow-up, which are essential components of hypertension management, particularly for stroke patients (19–21). From a theoretical perspective, nursing as a discipline is centered on holistic patient care and the support of individuals through health transitions. This focus is particularly relevant in the context of chronic illnesses like stroke, where patients often face significant lifestyle adjustments and ongoing health challenges. Nurses are uniquely positioned to guide patients through these transitions, providing continuous support and fostering self-management skills that are critical for long-term health maintenance. Evidence from numerous studies and systematic reviews supports the efficacy of nurse-led interventions in improving blood pressure control (18, 19, 22). A recent systematic review by Kappes et al. highlighted the effectiveness of nurse-led telehealth interventions in reducing hypertension, underscoring the potential for such strategies to improve patient outcomes (23). In the digital health landscape, nurses can take the helm in implementing the program, providing education and support to patients, interpreting and responding to the HBPM readings, and liaising with physicians for medication adjustments, if necessary (24, 25). This integration of digital health tools with traditional nursing care not only enhances the capacity of nurses to manage hypertension effectively but also supports patients in adapting to their new health realities, thereby improving overall health outcomes.

Despite the substantial evidence supporting nurse-led interventions and the growing interest in digital health technologies, there is a notable gap in the literature regarding the combined effect of these two approaches in managing blood pressure among stroke patients. The present study aims to bridge this gap by investigating the effects of a nurse-led digital health program on HBPM in stroke patients through a comprehensive literature review and pooled analysis of published randomized controlled trials (RCTs).

This study is the first to synthesize evidence from high-quality RCTs to evaluate the combined impact of nurse-led care and digital health interventions on blood pressure control in stroke patients. By doing so, it adds to the existing literature by providing robust evidence on the efficacy of integrating nurse-led interventions with digital health technologies, highlighting the potential for enhanced patient outcomes through such innovative approaches.

The primary objective is to determine whether this intervention can lead to improved blood pressure control compared to standard care. Secondary objectives include assessing the impact of the intervention on patient adherence to the HBPM schedule, patient satisfaction with the program, and the incidence of recurrent strokes and other cardiovascular events. These findings could have significant implications for clinical practice and health policy, informing the development of guidelines and strategies for hypertension management and stroke prevention that leverage the strengths of both nurse-led care and digital health technologies.



Methods


Study registration

The study will be conducted following the methodological standards set forth in the Cochrane Handbook for Systematic Reviews of Interventions (26). This will guide our review process, data collection, and statistical analysis, ensuring a rigorous and unbiased approach to evidence synthesis. In alignment with the PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) guidelines (Supplementary Table 1), this protocol will outline a detailed methodology for a pooled analysis of RCTs examining the effects of nurse-led digital health programs on home blood pressure monitoring in stroke patients. PRISMA-P provides a framework for the systematic planning and reporting of meta-analysis protocols, ensuring comprehensive documentation of our research intentions and methods (27).

This study’s protocol has been proactively registered with the Open Science Framework (OSF) to ensure transparency and reproducibility of the research process. The registration details the objectives, inclusion and exclusion criteria, search strategy, outcome measures, and methods of analysis for the proposed pooled analysis, focusing on stroke patients. The registration DOI number for this study is 10.17605/OSF.IO/59XQA. The full details of the study can be accessed on the PROSPERO website1 using the registration number.



Study design

The study will employ a pooled analysis of RCTs based on both the study level data and level of individual participant data (IPD) whatever data are available, which are considered the optimal approach to minimize confounding factors and bias. Specifically, this analysis will focus on RCTs that have investigated the effects of nurse-led digital health programs on home blood pressure monitoring in patients with a history of stroke. The pooling of data in this context will not only be at the individual participant data (IPD) level but also at the aggregate data level. This means that summary statistics from each study, along with the raw patient data, will be combined to enhance statistical power and improve the precision of the estimated effects of the intervention. This approach will allow us to integrate findings from multiple studies, providing a more robust and generalizable understanding of the nurse-led interventions’ impact on blood pressure control among stroke survivors. Each selected RCT will be carefully assessed for compatibility in terms of intervention components, patient populations, and outcomes measured to ensure validity in the synthesis of the data.



Data sources

The search for studies to include in the pooled analysis will be a systematic process involving multiple electronic databases. MEDLINE (via PubMed), EMBASE, Cochrane Central Register of Controlled Trials (CENTRAL), and CINAHL will be searched as they cover a broad range of biomedical literature, including nursing and allied health literature. A health sciences librarian will be consulted to develop a robust search strategy, which will include MeSH terms and free-text terms related to stroke, hypertension, home blood pressure monitoring, digital health, and nurse-led interventions (Table 1). Additionally, the reference lists of the included studies and relevant systematic reviews will be examined for potential studies. Clinical trial registries like ClinicalTrials.gov and WHO International Clinical Trials Registry Platform will also be searched for ongoing and completed trials.



TABLE 1 Search strategy for Pubmed database.
[image: A table titled "Pubmed search terms" with six sections: Stroke terms, Blood Pressure/Diabetes terms, Virtual Healthcare terms, Nurse-led terms, and Study design terms. Each section includes specific search phrases, with Stroke terms from rows 1 to 13, Blood Pressure/Diabetes terms from rows 15 to 20, Virtual Healthcare terms from rows 21 to 23, Nurse-led terms from rows 24 to 27, and Study design terms in rows 28 and 29. The table concludes with a "Final search results" row combining various terms.]



Eligibility criteria

The selection of studies for the pooled analysis will be based on the PICOS (Population, Intervention, Comparison, Outcome, Study design) framework. The inclusion criteria are as follows:

Population: Adult patients (aged 18 years or older) with a history of stroke. This includes patients who have experienced any type of stroke, including ischemic stroke, hemorrhagic stroke, and transient ischemic attack (TIA). The inclusion of various stroke types will allow for a comprehensive evaluation of the nurse-led digital health program’s effectiveness across different stroke populations.

Intervention: The intervention under review is a nurse-led digital health program for home blood pressure monitoring (HBPM). This program is designed to empower patients with a history of stroke to manage their blood pressure at home, with nurses playing a key role in the process. The digital health program includes a home blood pressure monitoring device, a digital platform (such as a mobile app or a web-based system), and a team of nurses who provide remote support and guidance to the patients.

Patients are trained to use the home blood pressure monitoring device and the digital platform. They are instructed to measure their blood pressure at regular intervals, typically twice a day – once in the morning and once in the evening – and to record the readings on the digital platform. The platform allows for real-time transmission of the readings to the nurses, who monitor the data and provide feedback to the patients. The feedback may include advice on lifestyle modifications, medication adherence, and when to seek medical attention. The nurses also provide emotional support and education to the patients, helping them to understand their condition and the importance of blood pressure control (12).

Comparison: Usual care or any other non-nurse-led interventions for home blood pressure monitoring.

Outcome: The primary outcome measures for this study are the changes in systolic and diastolic blood pressure levels from baseline to the end of the intervention period. Blood pressure, comprising both systolic and diastolic components, will be measured using standard procedures, with readings recorded on the digital platform forming the basis for our analysis. A significant reduction in both systolic and diastolic blood pressures will be regarded as evidence supporting the effectiveness of the nurse-led digital health program in stroke patients (28).

Secondary outcomes include adherence to the program, patient satisfaction, and stroke recurrence. In assessing adherence to the nurse-led digital health program, we will employ a rigorous and consistent approach across all included studies. Where possible, adherence will be measured using objective indicators, such as the number of days the patient engaged with the digital platform, frequency of blood pressure measurements taken, and consistency in uploading these measurements as recorded by the system. For studies where such objective data are unavailable, we will consider self-reported adherence measures, acknowledging their inherent limitations. To ensure standardization, we will adopt a pre-defined threshold for adherence, such as completing at least 80% of the recommended monitoring schedule. We recognize the heterogeneity in how adherence is defined and measured across studies; thus, sensitivity analyses will be performed to evaluate the robustness of our findings to different definitions of adherence. Patient satisfaction will be evaluated using validated questionnaires, such as the Patient Satisfaction Questionnaire Short Form (PSQ-18) (29). Stroke recurrence will be determined by reviewing the patients’ medical records and/or self-reports.

Study design: RCTs.

Exclusion criteria include non-randomized studies, studies not reporting our outcomes of interest, and studies where the necessary data for the pooled analysis cannot be obtained. Studies with unclear definition of the nurse’s role in the digital health program or where the intervention is not primarily nurse-led will also be excluded.



Study selection

The process of study selection for the pooled analysis will involve several stages, starting with an initial screening of titles and abstracts. Two independent reviewers will conduct this screening to identify potentially relevant studies based on the PICOS criteria outlined in the eligibility criteria. Any disagreements between the reviewers will be resolved through discussion or by consulting a third reviewer.

The full texts of the potentially relevant studies will then be obtained and assessed for eligibility. The same two reviewers will independently conduct this assessment, using a standardized form to ensure consistency. The form will include items related to the study population, intervention, comparison, outcomes, and study design. Studies that meet all the eligibility criteria will be included in the pooled analysis. A flow diagram following the PRISMA guidelines will be used to document the study selection process (25).



Data extraction

In the data extraction phase, we will meticulously employ a standardized form that has been pilot-tested on select studies to gather all pertinent data points. This task will be carried out independently by two reviewers to reduce the likelihood of errors or bias. All discrepancies encountered during the extraction will be resolved through thorough discussion and mutual agreement, or, if needed, consultation with a third reviewer. We will not use specific software during the data extraction process.

The data items to be extracted will include study characteristics (e.g., authors, year of publication, country), participant characteristics (e.g., age, gender, medical history), details of the intervention and comparison (e.g., components of the nurse-led digital health program, frequency and duration of blood pressure measurements), outcomes (e.g., blood pressure levels, adherence, patient satisfaction, stroke recurrence), and study results (e.g., effect estimates, confidence intervals).



Risk of bias assessment

The risk of bias in the individual studies will be assessed using the Cochrane Collaboration’s tool for assessing risk of bias in randomized trials (RoB 2.0) (30). This tool evaluates the risk of bias in five domains: randomization process, deviations from intended interventions, missing outcome data, measurement of the outcome, and selection of the reported result. Each domain is rated as low risk, some concerns, or high risk of bias. The overall risk of bias for each study is then determined based on the domain ratings.

Two reviewers will independently conduct the risk of bias assessment, and any disagreements will be resolved through discussion or by consulting a third reviewer. The results of the risk of bias assessment will be presented in a ‘Risk of bias’ summary figure, following the Cochrane Handbook guidelines (26).



Grading of evidence

The grading of evidence in this protocol will be systematically conducted following the Grading of Recommendations, Assessment, Development and Evaluations (GRADE) approach. This method is recognized for its clear and transparent process of rating the quality of evidence and strength of recommendations (31). For each outcome, the quality of evidence will be assessed across the domains of risk of bias, inconsistency, indirectness, imprecision, and publication bias. Evidence quality will be categorized into four levels: high, moderate, low, or very low. These ratings will reflect our confidence in the effect estimates and the likelihood that further research could impact our confidence in the estimate of effect or change the estimate. The GRADE approach will also allow us to consider the balance between desirable and undesirable effects, the values and preferences of patients, and resource implications, which are particularly relevant in the context of nurse-led digital health interventions for stroke patients. The results of the GRADE assessment will be presented in a ‘Summary of Findings’ table, which will provide a concise and user-friendly overview of the key information that is critical for decision-making (32).



Statistical analysis

The data will be pooled and analyzed using meta-analysis techniques, if appropriate. The choice of a fixed-effect or random-effects model will depend on the level of heterogeneity among the included studies, which will be assessed using the I2 statistic (33). If substantial heterogeneity is detected (I2 > 50%), a random-effects model will be used, and potential sources of heterogeneity will be investigated through subgroup analyses or meta-regression. Subgroup analyses will be performed based on predefined clinical or methodological characteristics. These may include, for example, the intensity of the intervention, duration of follow-up, or baseline blood pressure levels. If there is substantial heterogeneity that cannot be explained by subgroup analyses, we will conduct meta-regression analyses to investigate the impact of continuous variables on the effect size.

To assess for publication bias, which may skew the results if studies with non-significant results are less likely to be published, we will visually inspect funnel plots for asymmetry for each meta-analyzed outcome when we have a sufficient number of studies (typically 10 or more). Additionally, we will employ more quantitative methods such as Egger’s test to statistically assess the funnel plot asymmetry (34). Sensitivity analyses will be conducted to evaluate the robustness of our findings by systematically excluding certain studies that do not meet specific quality criteria or by removing each study one at a time, we can assess the impact of individual studies on the overall meta-analysis results. The trim and fill method will be used in the presence of funnel plot asymmetry suggestive of publication bias. This non-parametric method estimates the number and outcomes of potentially missing studies and adjusts the meta-analysis to account for the hypothesized missing data, providing a more accurate estimate of the effect size (35).

For each outcome, the effect estimates (e.g., mean differences for continuous outcomes, risk ratios for dichotomous outcomes) and their 95% confidence intervals will be calculated. Forest plots will be used to graphically present the results of the meta-analysis. If meta-analysis is not appropriate due to high heterogeneity or other reasons, a narrative synthesis of the results will be conducted.

The statistical analyses will be performed using Stata 12.0 software (Stata Corp LP, College Station, TX, USA).



Amendments

The protocol governing this pooled analysis is designed to be a living document, subject to modifications and refinements as required throughout the course of the review. Adjustments to the protocol will be judiciously considered and implemented to ensure the review remains current and methodologically sound.




Discussion


Expected results

The expected results of this study are to provide comprehensive evidence on the effectiveness of nurse-led digital health programs for home blood pressure monitoring in patients with a history of stroke. Given the increasing use of digital health technologies and the pivotal role of nurses in patient care, it is anticipated that such programs could lead to significant improvements in blood pressure control (36). Previous systematic review using six controlled clinical trials and one quasi-experimental study has suggested that nurse-led interventions can reduce blood pressure in hypertensive patients and patient adherence to treatment (23). Naqvi et al. highlighted the positive impact of remote blood pressure monitoring and telehealth on patient-reported outcomes in stroke care (14). Moreover, digital health technologies have been shown to enhance self-monitoring and self-management of blood pressure for patients with chronic disease including stroke survivors and hypertension, as evidenced by recent studies (37–40). Therefore, combining these two approaches could potentially yield even better results. However, the extent of these benefits and their impact on patient outcomes such as stroke recurrence and complication management are yet to be fully elucidated.

Previous research has suggested that nurse-led interventions can improve blood pressure management and patient adherence to treatment (19). Moreover, digital health technologies have been shown to enhance self-monitoring and self-management of blood pressure (12). Therefore, combining these two approaches could potentially yield even better results. However, the extent of these benefits and their impact on patient outcomes such as stroke recurrence and complication management are yet to be fully elucidated.



Potential implications

The successful validation of our nurse-led digital health program for home blood pressure monitoring in stroke survivors stands to yield multifaceted implications with profound impacts. Foremost, it introduces a clinically efficacious strategy for hypertension management, alleviating pressures on overburdened healthcare systems by offering a scalable, remote care option (41). This not only streamlines resource allocation but also strengthens the resilience of healthcare infrastructures, especially in managing chronic conditions in the community setting.

Secondly, by fostering patient autonomy, our program is poised to transform patient engagement, invigorating adherence to therapeutic regimens and motivating positive lifestyle adjustments. These behavioral changes are cornerstones of effective blood pressure control, pivotal for both primary and secondary stroke prevention, as well as mitigating complications associated with hypertension (42). By nurturing a culture of self-management, we empower patients to become active partners in their own health journey.

Lastly, the program’s efficacy may catalyze a paradigm shift in healthcare policy and practice guidelines. It underscores the value of integrating digital health innovations with the personalized, supportive care provided by nurses, advocating for their expanded roles in the digital health era. This could prompt the formulation of evidence-based policies that systematically incorporate nurse-led digital interventions into standard care pathways, thereby aligning healthcare strategies with technological advancements and the evolving needs of patients.

Our findings may drive investments toward nursing empowerment and the wider adoption of digital health tools, promising a future of more accessible, patient-centered, and efficient healthcare delivery. The study’s results could support policy development promoting digital health integration into nursing practice, enhancing patient monitoring and management for chronic conditions like hypertension in stroke patients. Success in these programs may necessitate revisions in nursing education to include digital health competencies and telehealth, ensuring nurses are adequately trained. Policies should address resource allocation for digital tools, training programs, and infrastructure, and establish standardized guidelines and protocols to ensure consistency and quality in care delivery.



Strengths

One of the main strengths of this pooled analysis is the rigorous and systematic approach to study selection, data extraction, and risk of bias assessment, which will enhance the reliability and validity of the findings. Moreover, by including only randomized controlled trials, the highest level of evidence will be obtained, strengthening the conclusions drawn from the analysis. Another strength is the focus on both primary and secondary outcomes, which will provide a comprehensive evaluation of the intervention’s effectiveness. Not only will this include the impact on blood pressure levels, but also adherence to the program, patient satisfaction, and stroke recurrence, providing a holistic view of the intervention’s potential benefits.



Limitations

Despite these strengths, potential limitations should be acknowledged. Firstly, there may be a high level of heterogeneity among the included studies due to differences in the design and implementation of the nurse-led digital health programs, patient populations, and outcome measures. This could complicate the interpretation of the pooled results. Secondly, the risk of publication bias, where studies with positive results are more likely to be published, cannot be overlooked. Although efforts will be made to minimize this bias by searching for unpublished studies in clinical trial registries, it may still impact the findings. Thirdly, our search strategy is limited by the databases we have selected. Some relevant studies may not be indexed in these databases, leading to incomplete retrieval of eligible studies. Fourthly, the specificity of our search strategy, despite being comprehensive, may result in some relevant studies being missed due to variations in terminology and indexing. Fifthly, reporting bias may affect the quality and completeness of the data we extract, impacting the synthesis process. Sixthly, time lag bias could occur, where there may be a delay between the completion of a study and its publication, resulting in the potential exclusion of recent studies that have not yet been published. Lastly, the quality of the included studies may vary, and studies with a high risk of bias could potentially skew the results. However, to enhance the robustness and reliability of our study findings, we will conduct thorough risk of bias assessments, sensitivity analyses, and search gray literature and conference abstracts. We will use broad search terms, consult a health sciences librarian, perform manual searches, and contact authors for additional data or clarification.



Ethics and dissemination

As this study is based on a pooled analysis of previously published studies, it does not involve direct interaction with human subjects. Therefore, the ethical considerations associated with primary research, such as informed consent and privacy protection, are not directly applicable. The results of this study will be disseminated through a peer-reviewed publication, which is the gold standard for communicating scientific findings. In addition, the findings may be presented at relevant conferences to reach a wider audience and stimulate further research in this area. The results may also be shared with healthcare providers and policy-makers to inform clinical practice and health policy.




Conclusion

This study will provide valuable insights into the effectiveness of nurse-led digital health programs for home blood pressure monitoring in patients with a history of stroke. By pooling the results of randomized controlled trials, it will offer a robust evidence base to inform clinical practice and health policy.
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Background: Effective management of diabetes mellitus (DM) involves comprehensive knowledge, attitudes, and practices (KAP) by nurses, which is essential for optimal patient care and aiding patients in their self-management of the condition.
Method: This survey evaluates nurses' self-assessed knowledge, attitudes, and practices (KAP) related to diabetes management, focusing on their perceptions of personnel expertise and care approaches. Using a stratified sampling method, the survey was disseminated across various online platforms from January 2023 to February 2024 within China, including WeChat and Sina Weibo. We employed binary logistic regression and Chi-square tests to explore the statistical correlates of KAP related to DM.
Results: A total of 4,011 nurses participated, revealing significant perceived knowledge deficiencies in specialized DM management areas, with only 34% (n = 1,360) proficient in current pharmacological treatments. Attitudinal assessments showed that 54% (n = 2,155) recognized the importance of cultural competence in dietary counseling. Practices were strong in routine glucose monitoring (96%, n = 3,851) but weaker in psychological support (68%, n = 2,736). Regression analysis indicated significant effects of experience on KAP, where nurses with 1–5 years of experience were more likely to show better knowledge (OR = 1.09; p = 0.08), and those with advanced degrees demonstrated higher competence (OR = 1.52; p = 0.028). Marital status influenced attitudes, with single nurses more likely to exhibit positive attitudes (OR = 0.49; p < 0.001), and work environment impacted knowledge, with hospital-based nurses more knowledgeable (OR = 1.15; p = 0.14). Additionally, gender differences emerged, with male nurses showing greater knowledge (OR = 1.65; p = 0.03) and better practices in diabetes care (OR = 1.47; p = 0.04).
Conclusion: The study underscores the critical need for targeted educational programs and policy interventions to enhance nursing competencies in DM management. While the study provides valuable insights into nurses' perceptions of their competencies, future research should incorporate objective knowledge assessments to ensure a comprehensive understanding of their actual capabilities. Interestingly, the data also suggests a substantial opportunity to leverage technology and inter-professional collaboration to further enhance DM management efficacy among nurses, fostering an integrated care approach.
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1 Introduction

Diabetes mellitus (DM) represents a significant global public health issue, characterized by chronic hyperglycemia resulting from issues in insulin secretion, insulin action, or both (1, 2). The International Diabetes Federation (IDF) estimates that ~537 million adults were living with diabetes in 2021, and this number is expected to rise to 643 million by 2030 (3–5). In China, the prevalence of DM has notably increased in recent decades, now affecting over 114 million adults, which represents ~11% of the adult population (6, 7). This chronic metabolic disorder is characterized by either a lack of insulin production or the body's inability to effectively use insulin, presenting growing difficulties on a global scale and affecting people of all socioeconomic backgrounds (8, 9). It is considered one of the leading causes of illness and death worldwide; alarmingly, in 2015, diabetes was linked to almost 5 million fatalities in persons between the ages of 20 and 79 (10, 11). The increased death rates can be attributed to many consequences, including cerebrovascular diseases, renal failure, eyesight impairment, cardiovascular disorders, and limb amputations (12–14). These negative consequences are worsened by the worldwide trend toward increasingly inactive lifestyles and cultural changes that encourage unhealthy eating habits and reduce levels of physical activity (11). Therefore, it is crucial to prioritize the reduction of these risk factors to decrease the occurrence of DM and enhance public health results (15).

Nurses play a crucial role in the management of diabetes, as they often serve as primary caregivers and are directly involved in patient education and care (16, 17). Holistic management, which encompasses a comprehensive, multifactorial approach to care, is increasingly recognized as crucial in managing diabetes effectively (18). Assessing the KAP of nurses regarding holistic diabetes management is vital for identifying gaps in the current healthcare provision and for developing targeted educational and training programs (18). Studies have shown that enhancing nurses' competencies can lead to improved patient outcomes, direct care, and support in self-management practices in diabetes care (18–21). However, there is limited data available on the KAP among nurses in China regarding the holistic management of DM (22).

Several studies have indicated variability in KAP among nurses concerning diabetes care, often associated with differences in education levels, regional healthcare policies, and available resources (20, 21, 23–26). For instance, research in urban hospitals in Beijing showed higher levels of knowledge and more positive attitudes compared to rural areas, where resources and training opportunities tend to be more limited (27). Understanding these disparities is critical for developing targeted educational programs, funding, and policy interventions aimed at enhancing holistic diabetes care (26). Moreover, given the rapid evolution of diabetes treatment protocols and the integration of technological advances in patient care, continual professional development and training are paramount for nursing staff (22).

Nurses are essential in diabetes management, serving as primary caregivers involved in patient education and care. Holistic management, which includes a comprehensive, multifactorial approach, is crucial for effective diabetes care. In this study, “knowledge” refers to understanding diabetes pathophysiology, treatment protocols, and self-management techniques. “Attitudes” encompass nurses' beliefs and perspectives on diabetes care, including holistic and culturally competent approaches. “Practices” involve implementing diabetes care protocols, patient education, and management strategies. Effective self-management, facilitated by nurses, is vital for optimal glycemic control and complication prevention. However, the extent of nurses' knowledge and skills for holistic diabetes management, particularly in China, remains under-examined. Nurses' attitudes and practices significantly influence their ability to educate and support patients, with China's cultural, systemic, and educational frameworks providing a unique context that may differ from Western settings (22, 28, 29). Given this background, the current study aimed to evaluate nurses' self-perceived knowledge, attitudes, and practices concerning diabetes management within Chinese healthcare institutions. In addition, the perceptions influence their professional behaviors and identify areas for educational improvements.



2 Methodology


2.1 Study

To investigate the KAP of nurses in the comprehensive management of DM, we conducted a systematic evaluation via a digital, anonymized survey. This cross-sectional study harnessed a stratified sampling method to disseminate the survey hyperlink across multiple online channels, using the snowball technique, including WeChat, Sina Weibo, QQ, email, and other prominent social networks utilized predominantly within China. A total of 5,000 nurses were invited to participate via email and social media platforms. Out of these, 4,011 nurses responded, resulting in a participation rate of 80.22%. Information on those who declined to participate was not systematically recorded. Participants were mandated to respond to each query on the survey, available in both Mandarin and English. The data collection phase extended from January 2023 to February 2024. Participation was voluntary, with nurses informed about the study's aims and assured of the confidentiality and anonymity of their inputs. The study covered diverse geographical locales across China, integrating both urban and rural healthcare settings. Data anonymization was ensured by assigning unique codes to each participant and removing any identifying information before analysis.



2.2 Inclusion and exclusion criteria

Inclusion criteria were as follows: (i) registered nurses currently practicing in China, and (ii) age 18 years or older. These criteria remained consistent throughout the study. Exclusion criteria included (i) nurses with diagnosed DM, as their personal experiences might skew perceptions, (ii) non-resident nurses temporarily working in China, and (iii) those unable to provide informed consent due to any reason.



2.3 Measurements

The survey tool was meticulously crafted by modifying and integrating elements from previously validated instruments pertinent to diabetes care. The cut-off of ~50% was set following precedents in previous studies, ensuring consistency and comparability of results across similar research (20, 21, 23–26, 30–32). We assessed nurses' self-perceived knowledge through a series of 16 questions covering topics such as the pathophysiology of DM, current treatment protocols, patient education strategies, and self-management techniques. These questions were designed to gauge how confident nurses felt about their knowledge rather than objectively measuring their actual knowledge. Each correct response was awarded one point, with a total possible score of 16. A threshold of ≥50% (eight points) was set to classify respondents as knowledgeable.

Furthermore, we evaluated attitudes toward DM management using 14 questions about personal beliefs, perceived efficacy of treatment modalities, and readiness to implement holistic care approaches. Attitude scores were allocated based on responses, with “Agree” scoring one point, reflecting a positive orientation, and “Disagree” or “Uncertain” scoring zero. A cutoff of seven was used to differentiate between predominantly positive and negative attitudes.

In addition, practices were scrutinized using eight questions related to the implementation of diabetes management protocols, participation in diabetes education programs, and adherence to clinical guidelines. Practice scores were calculated by assigning one point for each affirmative response indicative of best practices. The cutoff score of five for practice behaviors was determined based on prior studies and expert consultations.

Responses of “Not Sure” were categorized as “No” for knowledge, attitudes, and practices. This conservative approach ensured that only confident affirmative responses were considered as “Yes”, maintaining the study's rigor by treating uncertainty as a lack of knowledge or negative attitude. Academic qualifications were categorized as follows: Associate Degree in Nursing (typically 2–3 years of study), Bachelor of Science in Nursing (4 years), Master of Science in Nursing (two additional years post-bachelor), and Doctor of Nursing Practice (3–4 additional years post-master). The survey further collected detailed demographic information to explore correlations between these factors and KAP results. Specific questions included years of nursing experience, gender, marital status, type of institution employed in (hospital, clinic), the highest level of educational attainment, employment status (full-time, part-time, other), and primary department of work within the healthcare facility.



2.4 Statistical analysis

In this study, the statistical analysis was rigorously conducted using both exploratory and inferential techniques to comprehensively evaluate the data gathered from the survey on DM management among nurses. The initial step involved summarizing the frequency distributions of socio-demographic variables via descriptive statistical analysis. All statistical computations were executed using R statistical software (version 4.2.2). We managed our datasets using the R environment, leveraging several packages such as dplyr for data manipulation and ggplot2 for graphical representations. Instead of using traditional reliability measures like Cronbach's alpha, we opted for Guttman's λ2, which we calculated to be 0.86, suggesting the high reliability of the survey instrument without the stringent assumptions required by Cronbach's alpha (33). Further, binary logistic regression was employed to ascertain the Odds Ratio (ORs), which provided insights into the likelihood of high knowledge, positive attitudes, and effective practices among the nurses based on predictor variables. This was complemented with the reporting of regression coefficients, their significance levels, and 95% confidence intervals (CI) to reinforce the robustness of our findings.




3 Results


3.1 Social and demographic characteristics

In the current study, a total of 4,011 registered nurses participated, yielding significant insights into their demographics and professional backgrounds. The distribution of experience notably concentrates in the 1–5 years category with 55% (n = 2,205), while a large majority, 71% (n = 2,867), of the cohort are female, and 61% (n = 2,436) reported being single. Work settings are heavily skewed toward hospitals at 71% (n = 2,839), with 61% (n = 2,448) holding an Associate Degree in Nursing. Employment is nearly equally divided between contract positions at 47% (n = 1,870) and permanent roles at 48% (n = 1,930). Nurses are primarily deployed in emergency rooms (43%, n = 1,742) and general medicine (32%, n = 1,294). In terms of professional competency in DM management, 74% (n = 2,971) of nurses are classified as knowledgeable. Attitudes toward their practice are positive for 84% (n = 3,362), and a substantial 93% (n = 3,719) engage in good practice. These data points underscore crucial areas for targeted educational and policy initiatives to boost the efficacy of diabetes care (Table 1).


TABLE 1 Demographics of study participants.

[image: Table of nursing demographics and characteristics for 4,011 participants. Most have 1-5 years of experience. Majority are female. Predominantly single, employed in hospitals, holding an Associate Degree. Permanent employment is common. Emergency room is the primary department. Most are knowledgeable, have a positive attitude, and exhibit good practice.]



3.2 Knowledge assessment

Table 2 provides a comprehensive evaluation of the knowledge level among participants regarding various aspects of DM management. The data highlights areas where knowledge is well-established and areas where improvement is needed. The vast majority of participants (83%, n = 3,320) are familiar with the criteria for diagnosing DM according to the latest guidelines, demonstrating a strong awareness of foundational diagnostic criteria. However, knowledge gaps appear in more specialized areas, such as the management of DM in special populations like pregnant women and the older adults, where only 61% (n = 2,448) feel confident. Similarly, while a majority understands the psychosocial impacts of DM (60%, n = 2,426) and complications associated with poor control (55%, n = 2,225), there is less certainty about current pharmacological treatments, with only 34% (n = 1,360) indicating familiarity. A significant concern is the high percentage of respondents who lack confidence in identifying the signs of hypoglycemia and hyperglycemia (49%, n = 1,969), which are critical skills for effective patient management. This highlights a crucial need for enhanced training and education. Responses also show that 73% (n = 2,939) of nurses are adept at counseling patients on risk factors, and a comparable majority (61%, n = 2,447) can teach patients to monitor their blood glucose levels effectively. Knowledge about the use of technology in management, like insulin pumps and continuous glucose monitoring systems, is moderately high at 57% (n = 2,269). The role of lifestyle factors in managing DM is less well-understood; only 38% (n = 1,535) are familiar with the role of exercise, indicating a potential area for educational interventions, as shown in Figure 1.


TABLE 2 Knowledge assessment of participants.

[image: A table displaying survey responses related to diabetes mellitus knowledge across various statements. Columns show the number and percentage of respondents who answered "No," "Not sure," and "Yes." The total responses and percentages for each category are also included, with the majority being "Yes" at 58%.]


[image: Three bar charts titled "Knowledge," "Attitude," and "Practice." Each chart compares "Yes" and "No" responses using purple and orange bars, respectively. Questions related to diagnostic criteria, the importance of oral tumors, professional development, patient screenings, and management are listed alongside their respective bars, showing varying percentages of responses.]
FIGURE 1
 Nurses' knowledge, attitudes, and practices on diabetes management.




3.3 Attitude assessment

Table 3 delineates the attitudes of participants toward various facets of diabetes care, highlighting the consensus and areas of ambivalence among the nursing professionals surveyed. A significant majority of respondents, 73% (n = 2,912), recognize the essential nature of collaboration with other healthcare professionals in diabetes care, reflecting a widespread appreciation for interdisciplinary approaches.


TABLE 3 Attitude assessment of participants.

[image: Table showing responses to various statements about diabetes care. Respondents indicate agreement on aspects such as collaboration, psychological aspect management, patient education, cultural competence, early intervention, and workload. Percentages for responses "No," "Not sure," and "Yes" are provided for each statement. Most statements receive strong agreement, with "Yes" responses generally over 50%, except for sufficiency of workload for holistic care, which has lower agreement. Total responses include 4,832 "No," 12,946 "Not sure," and 30,354 "Yes."]

Similarly, 78% (n = 3,139) agree that managing psychological aspects is as important as addressing the physical aspects of diabetes care, indicating a holistic understanding of patient needs. This is further supported by the 67% (n = 2,702) who believe that complete patient education can significantly influence diabetes management outcomes, emphasizing the role of education in effective diabetes care. However, attitudes vary concerning cultural competence in dietary counseling, with only 54% (n = 2,155) acknowledging its importance, suggesting a potential area for further training and awareness. Another notable insight is the strong endorsement of early intervention in prediabetic states to prevent or delay the onset of DM, supported by 65% (n = 2,612) of participants.

The confidence in managing diabetes care is affirmed by 68% (n = 2,747) of the nurses. However, only 62% (n = 2,486) feel equipped to assist patients in managing the financial aspects of their care, indicating a gap in addressing the economic challenges faced by patients. A substantial 84% (n = 3,351) feel that nurses should play a leading role in diabetes education and management, and 76% (n = 3,053) recognize the importance of ongoing professional education in their practice. This is congruent with the 72% (n = 2,884) who see social support groups as beneficial for diabetic patients, underscoring the value placed on community and continuing education. Contrastingly, a significant majority, 66% (n = 2,666), feel that their current workload does not allow them sufficient time to provide holistic diabetes care, highlighting systemic constraints that may hinder the optimal delivery of care. Moreover, the necessity of holistic approaches in diabetes management garners less consensus, with only 43% (n = 1,712) endorsing this perspective amidst a substantial 52% (n = 2,091) unsure, suggesting an area ripe for further exploration and advocacy in the professional community, as shown in Figure 1.



3.4 Practice assessment

Table 4 assesses the practical engagement of participants in the management of diabetes care, revealing strong adherence to several best practices while identifying areas where improvement could be beneficial. Most nurses, 80% (n = 3,222), actively participate in multidisciplinary meetings to plan diabetes care, illustrating a robust collaborative practice among healthcare professionals.


TABLE 4 Practice assessment of participants.

[image: Table showing responses to questions about diabetes care. For attending multidisciplinary meetings: 6.8% No, 13% Not sure, 80% Yes. Ensuring device knowledge: 16% No, 6.4% Not sure, 78% Yes. Accessing community resources: 54% No, 6.6% Not sure, 39% Yes. Including psychological support: 29% No, 2.6% Not sure, 68% Yes. Monitoring blood glucose levels: 1.7% No, 2.3% Not sure, 96% Yes. Using electronic health records: 43% No, 3% Not sure, 54% Yes. Total responses: 25% No, 5.6% Not sure, 69% Yes.]

Moreover, a significant 78% (n = 3,120) ensure that diabetic patients are proficient in using their glucose monitoring devices, which is crucial for the day-to-day management of their condition. Similarly, the monitoring of blood glucose levels is nearly universal among respondents, with 96% (n = 3,851) regularly performing this essential task, reflecting a high level of diligence in patient care. However, the responses also highlight some areas needing attention. Although 68% (n = 2,736) include psychological support in their management plans, indicating a holistic approach to patient care, there remains a significant portion of nurses who could further integrate this critical aspect into their routines. The use of electronic health records (EHRs) to manage care plans is reported by 54% (n = 2,167) of the participants, suggesting that there is room for increased adoption of this technology to enhance patient management efficiency. Additionally, helping patients access community resources for diabetes management appears to be a less frequent practice, with only 39% (n = 1,575) actively assisting in this area, indicating a potential gap in fully supporting patients beyond clinical settings, as shown in Figure 1.



3.5 Binary logistic regression
 
3.5.1 Statistical correlates of knowledge level in nursing professionals

The dataset comprises 4,011 participants, categorized into “Knowledgeable” nurses (n = 2,971) and “Not Knowledgeable” (n = 1,040) nurses. Statistical analyses, including Chi-square tests and binary logistic regression, were utilized to examine the influence of various variables on knowledge levels.

In terms of years of nursing experience, significant differences in knowledge levels were observed (Chi-square p < 0.001). Notably, nurses with more than 15 years of experience showed a significantly lower likelihood of being knowledgeable OR = 0.08, 95% CI = 0.01–0.27, p < 0.001). Conversely, those with 1–5 years of experience exhibited a moderately higher knowledge level, though this was not statistically significant (OR = 1.09, 95% CI = 0.87–1.36, p = 0.08). Regarding demographic variables, marital status revealed significant effects (Chi-square p < 0.001), with single nurses being more likely to be knowledgeable compared to their married or divorced counterparts (OR = 0.49, 95% CI = 0.30–0.81, p < 0.001 for singles). The work environment also impacted knowledge levels significantly (Chi-square p < 0.001). Nurses employed in hospitals were somewhat more likely to be knowledgeable (OR = 1.15, 95% CI = 0.80–1.69, p = 0.14), whereas those in private practice were less likely to be knowledgeable (OR = 0.72, 95% CI = 0.49–1.09, p < 0.001). Educational attainment strongly correlated with knowledge, where nurses with a Doctor of Nursing Practice were significantly more likely to be knowledgeable (OR = 0.23, 95% CI = 0.15–0.33, p < 0.001). However, the attitude toward nursing practice significantly differentiated knowledge levels (Chi-square p < 0.001). Nurses with a positive attitude were twice as likely to be knowledgeable compared to those with a negative outlook (OR = 0.43, 95% CI = 0.36–0.52, p < 0.001). Overall, these results underscore the complex interplay of experience, demographic factors, work environment, educational background, and attitude in shaping knowledge levels among nurses (Table 5).


TABLE 5 Binary logistic regression of knowledge among nurses.

[image: Table displays data on various variables related to nursing experience, gender, marital status, institution type, education level, employment status, department, attitude, and practice. It includes sample sizes, chi-square p-values, and binary logistic regression results such as coefficients, odds ratios, and confidence intervals to assess knowledge levels among nurses, with statistical significance indicators.]



3.5.2 Statistical correlates of attitude in nursing professionals

This analysis encompasses data from 4,011 nursing professionals, stratified into “Negative Attitude” (n = 649) and “Positive Attitude” (n = 3,362) groups. The influence of various professional and demographic variables on attitudes was assessed using Chi-square tests and binary logistic regression models, yielding significant findings (Chi-square p < 0.001 across multiple variables).

Experience in nursing emerged as a significant determinant of attitude (Chi-square p < 0.001). Nurses with < 1 year of experience displayed a lower incidence of positive attitudes compared to those with more experience. In contrast, nurses with more than 15 years of experience had markedly higher odds of possessing a positive attitude (OR = 5.79, 95% CI = 2.66–12.4, p < 0.001), highlighting the potential impact of extensive professional experience on attitude formation. Gender differences were also pronounced, with males showing higher odds of having a positive attitude compared to females (OR = 2.18, 95% CI = 1.80–2.64, p < 0.001). Marital status further influenced attitudes, with single nurses more likely to exhibit a positive attitude compared to their married or divorced peers (OR for singles = 0.19, 95% CI = 0.11–0.33, p < 0.001). However, in work settings, nurses employed in hospitals and private practices had lower odds of possessing a positive attitude compared to those in clinics, though the effect was moderate (OR for hospitals = 0.6, 95% CI = 0.41–0.89, p = 0.03).

Educational attainment was a strong predictor of attitude. Nurses with a Master of Science in Nursing were significantly less likely to have a positive attitude compared to those with lower educational qualifications (OR = 0.17, 95% CI = 0.12–0.24, p < 0.001). Permanent employees and those working in general medicine had slightly lower odds of a positive attitude (OR for permanent employees = 0.94, 95% CI = 0.76–1.17, p = 0.8). Knowledge and practice were also significant, with knowledgeable and well-practicing nurses more likely to hold positive attitudes (OR for knowledgeable = 2.36, 95% CI = 1.95–2.86, p < 0.001 for knowledge; OR for good practice = 0.57, 95% CI = 0.37–0.85, p = 0.005 for practice). These results underscore the multifaceted nature of attitude formation among nurses, influenced by professional experience, demographic traits, educational background and workplace environment influence professional practices, as shown in Table 6.


TABLE 6 Binary logistic regression of attitude in nurses.

[image: Table displaying a study on attitudes in nursing, categorized by years of experience, gender, marital status, institution type, education level, employment status, department, knowledge, and practice. It includes 4,011 participants, with 649 negative and 3,362 positive attitudes. Statistical analysis is shown with chi-square, p-values, coefficients, odds ratios, and confidence intervals. Significant p-values indicate notable variables affecting attitudes.]



3.5.3 Statistical correlates of practice variations in nursing professionals

In the present investigation, we scrutinized a dataset comprising 4,011 nursing professionals to delineate the association between various professional and demographic variables and their adherence to established practice norms, categorically differentiated into “Good Practice” (n = 3,719) and “Bad Practice” (n = 292). Utilizing Chi-square tests and binary logistic regression analyses, significant statistical correlations were unearthed that elucidate the influence of these variables on nursing practices.

Professional tenure emerged as a salient variable, albeit with nuanced disparities in its influence on practice outcomes. Specifically, nurses with an intermediate level of experience (6–10 years) exhibited a marginally enhanced propensity toward adhering to good practice standards (OR = 1.35, 95% CI = 0.80–2.29, p = 0.3). However, this association did not achieve statistical significance. Marital status demonstrated a moderate correlation with practice quality, particularly among single nurses who exhibited an increased likelihood of engaging in good practice (OR = 1.53, 95% CI = 0.62–4.63, p = 0.3), though these findings lacked statistical significance. The type of healthcare institution also played a pivotal role, with nurses employed in hospitals demonstrating a higher likelihood of maintaining good practice standards compared to their counterparts in private practices or clinics (OR = 2.15, 95% CI = 1.02–5.55, p = 0.048).

Nurses holding a Bachelor of Science in Nursing degree were significantly more inclined to exhibit good practice behaviors compared to those with alternative qualifications (OR = 1.52, 95% CI = 1.04–2.17, p = 0.028), underscoring the impact of advanced educational credentials on practice quality. Conversely, employment status exhibited no discernible effect on practice quality, indicating that the contractual nature of employment—whether permanent, contractual, or visiting—did not distinctively influence practice outcomes (OR for permanent employees = 1.14, 95% CI = 0.84–1.54, p = 0.6). Departmental affiliation provided additional insights, with nurses in the Endocrinology department more likely to adhere to good practice standards compared to those in other departments (OR = 0.61, 95% CI = 0.38–0.96, p = 0.083), suggesting that specialization may exert an influence on practice behaviors. Professional attitude toward the nursing role had a definitive impact, with individuals harboring a positive attitude significantly more inclined toward good practices (OR = 1.81, 95% CI = 1.22–2.80, p = 0.003). These findings articulate a complex interplay of factors such as experience, marital status, institutional context, educational background, and professional attitude in modulating nursing practices, which are pivotal for the delivery of efficacious patient care (Table 7).


TABLE 7 Binary logistic regression of practices in nurses.

[image: Table displaying statistical analysis of nursing practice characteristics. Variables include years of experience, gender, marital status, type of institution, education level, employment status, department, knowledge, and attitude. Each category lists the number of good and bad practices, with chi-square and logistic regression results. Key values include coefficients, odds ratios, and confidence intervals, with significance indicated by p-values.]




3.6 Key observations on nurses' knowledge, attitudes, and practices

Nursing professionals with “1–5 years” of experience exhibit a significant inclination toward being “Knowledgeable”, evidenced by the substantial chords connecting these segments. Similarly, the “Female” gender segment has a robust association with a “Positive Attitude”, highlighted by the thick chords. In contrast, the “More than 15 years” experience category shows fewer individuals with a “Not-Knowledgeable” attribute, suggesting that extensive experience might correlate with a higher likelihood of possessing substantial professional knowledge. Educational levels, particularly those holding an “Associate Degree in Nursing”, demonstrate a strong connection to being “Knowledgeable”, while “Doctor of Nursing Practice” and “Master of Science in Nursing” segments are predominantly linked to “Good Practice”. This visualization suggests a correlation between advanced educational qualifications and the propensity to engage in best practice behaviors, as shown in Figure 2.


[image: Circular chord diagram illustrating the distribution of doctors from initial practice areas to subsequent areas. Various segments represent different specializations and timelines. Curved lines indicate transitions between fields, showing dynamic career paths in medical professions.]
FIGURE 2
 Correlation between demographic characteristics, educational background, work environment, and knowledge, attitudes, and practices. this chord diagram shows the relationships between demographic factors, educational background, work environment, and nurses' knowledge, attitudes, and practices (KAP) in diabetes management. Outer segments represent categories; inner chords indicate connections to KAP outcomes.





4 Discussion

The results from this study provided significant insights into the demographics, KAP, of nurses in diabetes management. A substantial majority of the participating nurses were women with a background in hospital settings, highlighting the need for targeted educational programs in these environments. While there was a commendable level of foundational knowledge regarding the diagnosis of DM, notable gaps were evident in specialized knowledge areas, particularly in managing diabetes in special populations and the use of advanced technologies. Attitudes toward interdisciplinary collaboration and the psychological aspects of diabetes care were generally positive, yet there was a disparity in recognizing the importance of cultural competence in dietary counseling. Practice assessments revealed strong adherence to best practices like regular blood glucose monitoring and participation in multidisciplinary meetings but also pointed out areas for improvement, such as the integration of psychological support and utilization of electronic health records. These findings underscored the critical areas where educational and policy initiatives could significantly enhance the efficacy and comprehensiveness of diabetes care delivered by nurses.

The study involved 4,011 registered nurses, predominantly female (71%) and with 1–5 years of experience (55%). This demographic profile aligns with findings from who reported a predominance of early-career female nurses in urban hospital settings. The high percentage of nurses holding an Associate Degree in Nursing (61%) is slightly above the national average reported by the American Association of Colleges of Nursing, which could reflect regional educational trends or specific recruitment policies of the hospitals involved in the study (34, 35). Our results demonstrated that a high proportion of participants (83%) are well-versed in the criteria for diagnosing DM, echoing findings from other studies that highlight strong foundational knowledge in healthcare professionals (36). However, our study revealed considerable knowledge gaps in managing DM, with only 61% confidence reported among participants. This discrepancy is notable when compared to the literature, where higher competence is often noted, possibly due to targeted training programs in these areas (37). The lower familiarity with pharmacological treatments in our study (34%) could be attributed to the rapid evolution of diabetes management protocols, which may outpace standard nursing curricula (38, 39).

Our analysis revealed that nurses with more than 15 years of experience were less likely to be knowledgeable, a finding that contrasts with the assumption that expertise correlates positively with knowledge. This may be due to the obsolescence of earlier training not aligned with modern guidelines (40, 41). In contrast, those with 1–5 years of experience showed a non-significantly higher knowledge level, possibly reflecting more recent and updated educational exposures. Marital status and work environment also significantly impacted knowledge levels, with single nurses and those in hospital settings displaying higher knowledge levels. This supports literature suggesting that dynamic hospital environments provide more continual learning opportunities compared to private practices (42, 43).

Notably, attitudes toward nursing practice showed a significant correlation with knowledge levels. Nurses with a positive attitude were twice as likely to be knowledgeable, a finding supported by research that links positive professional attitudes with enhanced engagement and proactive learning (44, 45). This underscores the importance of fostering supportive environments that cultivate positive attitudes among healthcare professionals (46, 47). Furthermore, this study significantly contributes to existing knowledge by highlighting the critical role of demographics and professional environment in nursing education, particularly in specialized areas of DM management.

Our study found that a significant majority (73%, n = 2,912) of nursing professionals recognize the importance of interdisciplinary collaboration in diabetes care, which is consistent with the literature that underscores the effectiveness of collaborative approaches in chronic disease management (36). Similarly, the appreciation for managing psychological aspects alongside physical health, as indicated by 78% (n = 3,139) of respondents, aligns with recommendations for holistic patient care (48, 49). However, some studies suggest potential barriers to integrating psychological care, primarily due to time constraints and lack of specific training, which might explain the lower consensus on holistic care approaches observed in our study (43% endorsement) (50–52). The strong belief in the impact of patient education on DM management outcomes, supported by 67% (n = 2,702) of our participants, echoes the findings of previous studies highlighting education as a critical component of effective diabetes management (53, 54). However, our results also reveal a gap in recognizing the importance of cultural competence in dietary counseling, with only 54% (n = 2,155) acknowledging its significance. This discrepancy could be attributed to varying levels of exposure to culturally diverse populations and suggests a need for enhanced training programs that emphasize cultural sensitivity in care provision (52, 54).

Our findings indicate a gap in nurse preparedness to assist with the financial aspects of diabetes care, as only 62% (n = 2,486) feel equipped to address these issues. Literature suggests that economic barriers significantly affect patient adherence to treatment plans, underscoring the need for comprehensive training that includes financial navigation (55, 56). Moreover, the concern about workload constraints, as expressed by 66% (n = 2,666) of the nurses, mirrors the broader issues within the healthcare system that limit the time available for holistic care (57, 58).

Our statistical analysis revealed significant determinants of nursing attitudes toward diabetes care. Experience, gender, marital status, and workplace setting were all influential, consistent with prior research indicating that these factors shape healthcare professionals' perceptions and practices (59, 60). Notably, our finding that nurses with more experience are more likely to have a positive attitude is supported by studies that link professional experience with enhanced competence and confidence in patient care (60). Our study contributes to the existing body of knowledge by providing contemporary data on nurses' attitudes toward various aspects of diabetes care, highlighting areas of consensus as well as aspects requiring further attention and development. The significant statistical correlates identified offer insights into the factors that influence healthcare attitudes and practices, thereby informing targeted interventions to enhance diabetes care quality.

The majority of nurses (80%, n = 3,222) demonstrated a robust engagement in multidisciplinary meetings for diabetes care planning. This finding is consistent with the literature, which emphasizes the importance of collaborative practices in enhancing patient outcomes (61). Additionally, 78% (n = 3,120) of nurses ensured proficiency in the use of glucose monitoring devices among patients, a practice pivotal for effective diabetes management (11, 62). However, our study also identified gaps in the integration of psychological support and the use of EHRs, with only 68% (n = 2,736) including psychological support in their management plans and 54% (n = 2,167) utilizing EHRs. These areas lag behind the optimal standards suggested by recent studies, which highlight the critical nature of comprehensive support systems and technological integration in chronic disease management (63, 64).

Our findings on professional tenure and educational background offer insights into practice variability. Intermediate-experienced nurses showed an increased, though statistically insignificant, adherence to good practices, a trend that diverges slightly from the significant positive correlation found in the literature (65). Additionally, the influence of educational background, particularly holding a Bachelor of Science in Nursing, significantly correlated with better practice standards, reinforcing the literature that links higher educational qualifications with improved care delivery (65, 66). This study highlights the complex influences on nursing practices and suggests targeted interventions and policies to improve diabetes care through education and technology use. It deepens the understanding of demographic and professional impacts on care efficiency, providing a basis for future research and policy enhancement.

Additionally, the reliance on self-reported data may introduce response bias, as participants might provide socially desirable answers rather than reflecting true behaviors or beliefs. While the stratified sampling method aimed to ensure a representative sample, the potential for selection bias exists, especially given the voluntary nature of participation. This could result in an overrepresentation of nurses who are more engaged or interested in diabetes care, skewing the results toward more favorable KAP outcomes. The exclusive use of online channels for survey dissemination might have excluded nurses with limited internet access or digital literacy, potentially biasing the sample toward those more comfortable with technology.



5 Conclusion

This comprehensive analysis of 4,011 nursing professionals provides critical insights into the factors influencing diabetes management KAP among registered nurses. Key findings highlight the significant impact of professional experience, educational attainment, and work environment on diabetes care competencies. Nurses with 1–5 years of experience tend to have higher knowledge levels, indicating that recent education aligns closely with current diabetes management standards. In contrast, those with over 15 years of experience show reduced knowledge, suggesting a gap between their training and modern clinical protocols. Educational qualifications profoundly influence outcomes; higher degrees, such as a Doctor of Nursing Practice, correlate with better knowledge and adherence to best practice guidelines, emphasizing the need for advanced education in enhancing nursing competencies. Attitudinal data reveal a strong recognition of the need for psychological support and interdisciplinary collaboration in diabetes care, yet there is variability in the acceptance of cultural competence in dietary counseling. This underscores the potential for targeted educational interventions to bridge these gaps. Overall, the study advocates for focused educational programs and systemic enhancements to optimize diabetes care and improve nurse efficacy and satisfaction in their critical roles.
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Introduction: In order to explore the correlation between discharge readiness and Harris score or self-care ability of patients undergoing total hip arthroplasty (THA) based on the enhanced recovery after surgery (ERAS) concept. We carried out this single center retrospective study.
Methods: We enrolled 331 patients who underwent THA. These patients were divided into the higher score group and the lower score group according to median discharge readiness score. After the baseline data of these patients were compared, the effect factors of discharge readiness of these patients was analyzed through univariate and multivariate logistic regression analyses and mixed effects models.
Results: The results demonstrated that there was a correlation between discharge readiness and changes in Harris score 30 days after discharge (compared with that before surgery) in these patients. Besides, the Harris score and self-care ability 30 days after discharge were higher than those at the time of discharge. In addition, patients in the higher score group exhibited a higher Harris score compared with those in the lower score group. From the evaluation at different time points after discharge, there was a significant difference in the Harris score between both groups.
Discussion: It can be inferred that the discharge readiness of patients undergoing THA was correlated with the Harris score but not with the self-care ability. These results are expected to provide guidance for the physical and mental recovery of patients undergoing total hip replacement under the ERAS concept. Furthermore, these findings may contribute to higher diagnosis, treatment, and nursing levels of orthopedic medical staff.
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1 Introduction

Total hip arthroplasty (THA) is a surgical treatment method for resolving advanced hip joint diseases with obvious pain, severe functional impairment, and ineffective conservative treatment caused by various reasons (1). Patients can regain a well-functioning hip joint after THA, which has been considered one of the most successful surgical procedures in the 20th century (2). The concept of enhanced recovery after surgery (ERAS) was first proposed by Dr. Kehlet, a Danish doctor, in 1997 and has been popularized worldwide. The ERAS concept was proposed based on multidisciplinary and multimodal methods, ultimately achieving accelerated recovery reduced incidence of complications, and improved prognosis (3). The ERAS concept was initially applied to patients undergoing abdominal and colorectal surgery, but later extended to other specialties, such as orthopedic surgery, especially hip and knee joint arthroplasty (4). Preoperative education/physical therapy, rational selection of anesthesia technology, optimization of multimodal analgesia, prevention of urinary retention and incidence of catheterization, active management of risks related to blood loss and deep vein thrombosis, and early mobilization of patients are all intervention methods under the ERAS concept. These methods may affect the physical and mental recovery of patients undergoing hip and knee replacement (5). Therefore, the ERAS concept can be adopted in any perioperative period for patients undergoing hip replacement surgery.

The concept of discharge readiness was proposed earlier than the ERAS concept. It was initially proposed by Fenwick et al. (6) in 1979 to identify whether patients were ready for discharge from both medical and patient perspectives and comprehensively evaluate the physiological, psychological, and social indicators of patients upon discharge through medical staff. Further, it can be employed to analyze the support that families and society can provide to patients and make judgments on their ability to return to society for subsequent rehabilitation. In recent years, discharge readiness has also received increasing attention with the extensive application of the ERAS concept. Additionally, patients with high discharge readiness scores are more significantly correlated with early rehabilitation and better prognosis under the ERAS concept, thus contributing to the comprehensive research on these two concepts (7). Discharge readiness can be regarded as an assessment indicator of a patient’s state before discharge, and it can be utilized to identify factors that may affect discharge readiness, and, to some extent, affect the promotion of ERAS concepts in related procedures (8). The focus of most existing studies is placed on the readiness for discharge in the field of orthopedics. YaDeau et al. (9) maintained that general anesthesia may be related to the discharge readiness of patients after foot and ankle surgery. Compared with patients receiving spinal anesthesia, those receiving general anesthesia can be discharged earlier. Sztain et al. (10) found that for patients undergoing unicompartmental knee arthroplasty, compared with continuous femoral nerve block, continuous adductor canal block can improve the patient’s conformity with predetermined standards and discharge criteria. The Harris score is a relatively objective scoring standard for evaluating hip joint functions. It is often used to evaluate changes in hip joint functions before and after surgery. The higher the Harris score, the better the hip joint function (11). The self-care ability of patients is related to their quality of daily life. This indicator can be quantified by the Activities of Daily Living (ADL) score. The higher the ADL score, the stronger the self-care ability (12). However, there are few reports on the discharge readiness in patients undergoing THA, especially the correlation between discharge readiness and Harris score or self-care ability.

In this study, we enrolled 331 patients who underwent THA in Department of Bone & Joint Surgery at Peking University Shenzhen Hospital from January 2021 to February 2023. These patients were divided into the higher score group and the lower score group according to median discharge readiness score. In order to explore the correlation between discharge readiness and Harris score or self-care ability of these patients. These results are expected to provide guidance for the physical and mental recovery of patients undergoing THA under the ERAS concept. Furthermore, these findings may contribute to higher diagnosis, treatment, and nursing levels of orthopedic medical staff.



2 Materials and methods


2.1 Type of study

Single center retrospective study. A total of 331 patients who underwent THA in Department of Bone & Joint Surgery at Peking University Shenzhen Hospital from January 2021 to February 2023 were included in this study.



2.2 Grouping

After sorting based on their discharge readiness score, the median score was selected as the cutoff point. Based on that, these patients were divided into the lower score group (n = 189) and the higher score group (n = 142). This study was approved by the Ethics Committee of Peking University Shenzhen Hospital. The study complies with all regulations in clinical research.



2.3 Clinical resources

The baseline data were captured by the HIS system, including the discharge readiness score, age, gender (male or female), BMI, height, weight, education level (illiterate/primary school, technical secondary school/secondary school, and college/university/master’s degree), marital status (married, divorced/widowed), length of hospital stay, anesthesia method (general anesthesia, lumbar spinal cord/spinal canal anesthesia), adverse events within 30 days after discharge, comorbidities, self-care ability (at admission, discharge, and 30 days after discharge), Harris score (at admission, discharge, and 30 days after discharge), discharge satisfaction, rehabilitation exercise compliance (discharge and 30 days after discharge) of these patients were collected.



2.4 Inclusion and exclusion criteria

The inclusion criteria included: ① patients aged 18 ≤ age ≤ 85 years; ② patients receiving initial unilateral THA; ③ patients with the ability to understand and cooperate with relevant instructions and complete the evaluation; ④ patients without severe organ dysfunction (Organ dysfunction can lead to patient death or poor medical outcomes, and these individuals should prioritize saving lives rather than undergoing total hip arthroplasty to improve their quality of life); ⑤ patients with the ASA grade ≤ 3; ⑥ patients with complete follow-up data within 30 days after discharge; and ⑦informed consent was obtained from the patient(s) for the PUBLICATION of clinical data and other data. The exclusion criteria included: ① patients with cognitive disorders, such as Alzheimer’s disease, which may hinder their participation and evaluation; and ② patients with other illnesses that may require treatment during hospitalization.



2.5 Collection of main research data

The discharge readiness score was obtained using the Readiness for Hospital Discharge Scale (RHDS). The Activities of Daily Living (ADL) score can be rated as 0–100 points, with higher scores indicating stronger ADL abilities (It is equal to the changing of Barthel index). The Harris score was obtained using the Harris Hip Rehabilitation Scale. The rehabilitation compliance of these patients was evaluated based on the previous research methods of our research group (13).



2.6 Statistical methods and data analysis

SPSS 18.0 was used for data analysis. The metrological data that were normally distributed were represented by mean ± standard deviation, and the differences between the two groups were compared using the two-sample t-test. In contrast, the metrological data that were not normally distributed were represented by the median (interquartile interval), and the differences between the two groups were compared using the Mann–Whitney U test. The counting data were expressed in frequency (percentage), and intergroup differences were analyzed through the χ2 test. The correlation between discharge readiness and Harris score or self-care ability was analyzed by univariate logistic regression and multivariate logistic regression analyses, respectively. In the multivariate logistic analysis, the adjusted covariates included age, gender, height, weight, marital status, length of hospital stay, anesthesia methods, comorbidities, and postoperative rehabilitation exercise compliance. The correlation between discharge readiness and Harris score or self-care ability over time was analyzed based on a mixed effects model. The adjusted covariates included age, gender, height, weight, marital status, length of hospital stay, anesthesia method, preoperative Harris score/self-care ability upon admission; postoperative rehabilitation exercise compliance; types of comorbidities. p < 0.05 indicated that there was a statistical difference.




3 Results


3.1 Baseline data evaluation

Compared with patients in the lower score group, patients in the higher score group exhibited higher levels of education, length of hospital stay, Harris score 30 days after discharge, satisfaction with discharge, and compliance with rehabilitation exercise, with statistically significant differences (p < 0.05) (Table 1).



TABLE 1 Comparison of baseline data between these two groups.
[image: A detailed table compares lower and higher score groups based on various health and demographic factors, including discharge readiness, age, gender, BMI, education, marital status, length of hospital stay, anesthesia method, adverse events, comorbidities, self-care ability, Harris score, discharge satisfaction, and rehabilitation exercise compliance, along with their p-values indicating statistical significance.]



3.2 Logistic regression analysis of the correlation between discharge readiness and Harris score or self-care ability

There was no significant difference in preoperative Harris score between the higher score group and the lower score group (p = 0.083). The multivariate regression results showed a correlation between the discharge readiness and changes in the Harris score 30 days after discharge (compared with that before surgery) of patients undergoing THA (p < 0.001). However, no sufficient evidence was observed to prove that discharge readiness was related to changes in Harris score at discharge, self-care ability at admission, self-care ability at discharge, and self-care ability 30 days after discharge (compared with that before surgery) (p > 0.05) (Table 2).



TABLE 2 Correlation between discharge readiness and Harris score or self-care ability.
[image: Table showing statistical analysis results with columns for coefficient, standard deviation, t value, and p value. Rows detail outcomes for preoperative Harris score, changes at discharge and thirty days after for both Harris score and self-care ability. Key results include a significant p value of less than 0.001 for Harris score changes thirty days post-discharge. Asterisks indicate changes compared with pre-surgery.]



3.3 Mixed effects model analysis of the correlation between discharge readiness and Harris score or self-care ability over time

Patients undergoing THA had a 12.95-point higher Harris score 30 days after discharge than that at discharge (p < 0.001). The Harris score of the higher score group was on average 4.002 points higher than that of the lower score group (p = 0.004). From the evaluation at different time points after discharge, there was a significant difference in the Harris score between both groups (interaction term p < 0.001) (Table 3).



TABLE 3 Correlation between discharge readiness and Harris score over time.
[image: A table displays regression analysis results with variables including time, discharge readiness grouping, age, gender, and others. Columns indicate coefficients, standard deviations, T values, and p-values. Significant variables are time, discharge readiness grouping, preoperative Harris score, and time: discharge readiness, with p-values below 0.05.]

Patients undergoing THA had a self-care ability score 30 days after discharge of 11.53 points higher compared with that at discharge (p  < 0.001). However, there was insufficient evidence to prove that there was a significant difference in the average self-care ability score between both groups (p = 0.888). From the evaluation at different time points after discharge, a significant difference in self-care ability score between both groups cannot be observed (interaction term p = 0.792) (Table 4).



TABLE 4 Correlation between discharge readiness and self-care ability over time.
[image: A table displaying coefficients, standard deviations, T values, and p-values for various variables related to discharge readiness and hospital stay details. Notable entries include: time with a coefficient of 11.534, standard deviation of 0.579, T value of 19.910, and p-value of 0.001; marital status with a coefficient of 2.038, standard deviation of 0.738, T value of 2.761, and p-value of 0.006; self-care ability changes at admission with significant T value of 8.439 and p-value of 0.001.]




4 Discussion

Total hip arthroplasty (THA) is suitable for patients with advanced hip joint diseases, severe functional impairment, and ineffective conservative treatment caused by various reasons (14). With the advancement of medicine, the ERAS concept proposed by Kehlet has been widely applied in orthopedic fields, such as THA, thus bringing good news to patients and challenges to medical staff (15). The discharge readiness of patients is closely related to the ERAS concept (16), and medical staff can evaluate the physical, mental, and social conditions of patients during hospitalization, thereby guiding their further recovery after discharge. However, in the field of orthopedics, especially THA, there are few reports on the relationship between the discharge readiness and functional indicators of patients. In view of this, a single-center retrospective cohort study was conducted based on the ERAS concept to explore the correlation between discharge readiness and Harris score or self-care ability in patients undergoing THA. These scientific efforts may provide new strategies and plans for orthopedic medical staff to achieve higher diagnosis, treatment, and nursing levels. This is also conducive to the postoperative physical and mental recovery of patients.

In this study, the information on 331 patients undergoing THA was retrospectively collected, and these patients were divided into the lower score group and the higher score group based on their discharge readiness scores. The baseline data (age, gender, height, weight, and BMI) were consistent between the two groups with no significant differences. However, patients with higher discharge readiness scores exhibited higher levels of education, length of stay, Harris score 30 days after discharge, satisfaction with discharge, and compliance with rehabilitation exercises. Kaya et al. (17) found that age, gender, marital status, educational status, the presence or absence of caregivers at home after discharge, and length of hospital stay were predictive factors for discharge readiness. Insufficient preparation for discharge increased the risk of 30-day unplanned readmission and 30-day death. Yang et al. (18) verified that the education at discharge and the discharge status of rehabilitation institutions were related to the readiness of colorectal cancer patients for discharge readiness. Medical staff should improve the quality of discharge guidance and pay more attention to patients who are transferred to rehabilitation institutions for further treatment after discharge. Similar to this study, Heine et al. (19) explored the influencing factors of discharge readiness in patients undergoing THA. They confirmed that “confidence,” “family and friends,” and “feeling safe” were important factors that affected the discharge readiness of these patients. These patients hoped to be safe in the hospital and at home, and their confidence and sense of security from friends and family at home were very important. Patients with a sense of security presented better preparation for discharge. Scatizzi et al. (20) found that age and cancer risks can affect the discharge preparation time of patients with colorectal cancer after surgery. Borgwardt et al. (21) made an exploration based on patients with unicompartmental knee arthroplasty in the field of orthopedics and found that adopting accelerated care procedures could shorten the hospitalization time of such patients, which also demonstrated the importance of discharge readiness under the ERAS concept. Based on existing studies, there were consistent baseline data for the basic situation of patients with high and low discharge readiness scores after THA. However, education level, length of hospital stay, Harris score 30 days after discharge, discharge satisfaction, and rehabilitation exercise compliance might be influencing factors on the discharge readiness of patients undergoing THA. Overall, the higher the education level of patients, the easier it was for patients to understand the medical advice of medical staff and follow the doctor’s instructions for preoperative preparation and postoperative exercise. This contributed to the recovery of hip joint functions. Therefore, patients with a higher education level regained better hip joint functions, and they were more likely to meet discharge standards. Besides, these patients presented higher satisfaction with diagnosis and treatment and more trust in medical staff, and they were more likely to cooperate with subsequent rehabilitation plans. Their confidence and trust in friends and family were also stronger. This also gave us a reminder that medical staff needed to be more patient with patients with low discharge readiness scores, communicate with them in plain language, help them correctly understand the disease, increase their compliance with medical advice, enhance their confidence in facing the disease, and improve their discharge readiness, which contributed to their recovery after discharge. For patients with high discharge readiness scores, medical staff could spend more time on developing more precise perioperative diagnosis and treatment plans. When communicating with these patients, they needed to improve their awareness and implement the collaborative diagnosis and treatment to transform the patients with low discharge readiness scores into those with high discharge readiness ones, which conduced to better recovery of these patients. Therefore, it is necessary to improve the discharge preparation of all patients under the guidance of the ERAS concept, which would be of great significance for the rehabilitation of patients undergoing THA.

In this study, it was also found that there was a correlation between discharge readiness and changes in the Harris score 30 days after discharge (compared with that before THA). The Harris score 30 days after discharge was higher than that at discharge. Patients with higher discharge readiness scores also had higher Harris scores compared with those with low discharge readiness scores. From the evaluation at different time points after discharge, there was a significant difference in the Harris score between the higher and lower score groups. However, there was no sufficient evidence to prove that discharge readiness was related to changes in the Harris score at discharge (compared with that before surgery). Söderman et al. (22) evaluated the effectiveness of the Harris score in THA. They compared the results with that of the Western Ontario and McMaster University Osteoarthritis Index and the Medical Outcomes Study 36-Item Short Form Health Survey. Eventually, they concluded that the Harris score could be applied to patients undergoing THA. Kladny et al. (23) demonstrated that the Harris score increased significantly in patients after hip arthroplasty, and it was not related to the gender, age, comorbidities, and weight of patients. Hersnase et al. (24) analyzed the Harris score and SF-36 score in the 5-year follow-up after THA with two different prostheses. They found that both scores were effective in relevant assessments. Weel et al. (25) evaluated the effectiveness of the Harris score in THA. They maintained that compared with the Oxford score, the Harris score presented higher evaluation effectiveness, while the Oxford score exhibited better internal consistency and reliability. From this, it could be observed that the Harris score was very important in the evaluation of THA. In this study, the Harris score generally increased after THA, and hence the Harris score at discharge and 30 days after discharge would be higher than that at admission. The higher the Harris score, the better the recovery of hip joint functions. In addition, these patients also exhibited higher satisfaction with diagnosis and treatment, and they presented more confidence in obtaining better exercise outcomes after discharge. Further, they also obtained higher discharge readiness scores, which constituted a virtuous cycle. As a result, there were significant differences in the Harris score at different time points after discharge between both groups of patients.

The results of this study also validated that the self-care ability of patients was significantly improved 30 days after discharge compared with that at discharge. There was no significant difference in the self-care ability at different time points after discharge between both groups. No sufficient evidence was observed to prove that discharge readiness was related to self-care ability at admission, self-care ability at discharge, and changes in self-care ability at 30 days after discharge (compared with that before surgery). This indicated that THA could affect the patient’s self-care ability, possibly due to the fact that the original symptoms of patients could be resolved within 30 days after discharge, which improved the subjective feeling of patients compared with that before surgery and at discharge, thereby improving their self-care ability. From the completion of the surgery to discharge, patients might experience certain stress reactions and postoperative discomfort, such as hip joint pain, due to the influence of surgery. This affected the subjective feeling and self-care ability of these patients, resulting in a lack of significant improvement in their self-care ability before and after discharge. The discharge readiness level of patients was only determined by their readiness to return to society, but their subjective perception or tolerance of hip joint symptoms would not change with the discharge readiness level. Only when it became apparent that hip joint symptoms were mitigated could their self-care ability be improved. This also explained that the discharge readiness level did not affect the self-care ability of these patients. In addition, the changes in time points would not affect the self-care ability of the two groups of patients. Konnyu et al. (26) conducted a systematic review of different rehabilitation plans after hip arthroplasty and found that different rehabilitation plans did not affect the self-care ability or quality of life of patients. Sakia et al. (27) also investigated hip surface arthroplasty, THA through the anterolateral approach, and THA through the posterolateral approach. They found that there was no significant difference in postoperative self-care ability among these three groups. Ren et al. (28) confirmed that early rehabilitation care could significantly improve the self-care ability of older adult patients undergoing hip arthroplasty. Su et al. (29) found that the comprehensive care for patients undergoing THA through the anterolateral approach could significantly improve their comfort level during treatment and their self-care ability after surgery. Based on domestic and foreign studies, it could be found that the self-care ability of patients undergoing THA contributed to the recovery of their hip joint functions. However, when patients did not receive relevant intervention on their self-care ability during the perioperative period, their self-care ability changes would not be affected. This could also provide indirect explanations for the relationship between the discharge readiness and the self-care ability of patients in this study. We believe that with a clear understanding of the relationship between discharge readiness and Harris score or self-care ability, and even other influencing factors in patients undergoing total hip replacement surgery, we could contribute to the rapid recovery program, also known as “Fast-Track” in patients undergoing THA (30). This will be beneficial for us to develop rehabilitation plans to similar patients, allowing them to be discharged as soon as possible and return to society.

Of course, there are certain limitations in this study. Firstly, this is a retrospective study, with a relatively low level of evidence in evidence-based medicine. Hence, it is necessary to design prospective studies to validate the results of this study. Secondly, it is a single-center study, which may lead to some bias in the research data. Therefore, it is required to conduct joint multicenter studies in different regions and institutions in the future.

In conclusion, there was a correlation between discharge readiness and changes in Harris score 30 days after discharge (compared with that before surgery) in THA patients. The Harris score and self-care ability 30 days after discharge were higher than those at the time of discharge. Patients in the higher score group exhibited a higher Harris score compared with those in the lower score group. From the evaluation at different time points after discharge, there was a significant difference in the Harris score between both groups. These results are expected to provide guidance for the physical and mental recovery of patients undergoing THA under the ERAS concept. Furthermore, these findings may contribute to higher diagnosis, treatment, and nursing levels of orthopedic medical staff.
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Purpose: Current evidence supports the use of integrative oncology (IO) interventions in cancer supportive care. The demand for outpatient IO services in Hong Kong is expected to soar following the surge in cancer incidence due to population ageing. This study identified the factors influencing the delivery and utilisation of outpatient IO from local stakeholders’ perspectives and developed corresponding implementation strategies.
Methods: This study involved two sequential stages. First, with individual semi-structured interviews guided by the Theoretical Domains Framework (TDF), we explored stakeholders’ views on the barriers to and facilitators for implementing IO. Second, guided by a TDF-based qualitative data analysis of interview transcripts, we performed intervention mapping to develop Behaviour Change Wheel-based implementation strategies that may overcome the barriers and strengthen the facilitators.
Results: We interviewed 31 stakeholders, including traditional Chinese medicine (TCM) practitioners (n = 8), biomedically-trained doctors (n = 7), nurses (n = 6), administrators (n = 4), caregivers (n = 4), and pharmacists (n = 2). The key local factors influencing outpatient IO are (1) lacking nursing and administrative workforce supporting IO service delivery, (2) lacking awareness of IO services among healthcare professionals, administrators, patients, and caregivers, and (3) lacking knowledge among healthcare professionals of herb–drug interaction and herbal toxicities.
Conclusion: We recommended a multi-faceted implementation strategies package that included arranging funding to train, recruit, and retain nursing and administrative staff, devolving resources into promoting interprofessional collaborations and evidence on IO effectiveness and safety, integrating evidence on herb–drug interactions and herbal toxicities into automated electronic health record systems monitored by pharmacists with dual qualifications in TCM and conventional pharmacy.
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1 Introduction

Many healthcare organisations worldwide have started providing integrative oncology (IO) services as part of their routine cancer care (1). As a sub-field in integrative medicine, IO is a patient-centred, evidence-informed approach that utilises traditional and complementary medicine (T&CM) alongside conventional cancer treatments (2), aiming to optimise the health, quality of life, and clinical outcomes of cancer patients, in addition to empowering them to become active participants in their care before, during, and beyond cancer treatment (2). Traditional Chinese medicine (TCM) is one of the major modalities of T&CM popular amongst Chinese populations worldwide. It is a comprehensive system that originated in ancient China that involves the study of life, health and diseases and is applied to health preservation and disease prevention, diagnosis, and treatment, as well as rehabilitation (3). Chinese herbal medicine and acupuncture are the most common TCM interventions. The former refers to the usage of natural medicinal ingredients (i.e., plants, animals, and minerals) and their processed products for therapeutic purposes (4), and the latter refers to using stainless-steel filiform needles to puncture specific “acupoints” on the body to trigger specific therapeutic effects (5). Evidence supporting the effectiveness of TCM in IO has been systematically synthesised. For instance, overviews of reviews found that Chinese herbal medicine can improve the quality of life among patients receiving cancer palliative care (6–8). Acupuncture may also alleviate cancer-related fatigue, chemotherapy-induced nausea and vomiting, and leukopenia (9, 10). The co-administration of herbal medicine (including Chinese herbal medicine) and chemotherapeutic agents is often discouraged by clinical oncologists due to the potential of undesirable herb–drug interactions and herbal toxicities. However, evidence on herb–drug interactions is largely extrapolated from mechanistic research and may not necessarily be translatable to clinical practice (11), while causality between herbal medicine and herbal toxicities was supported by patient recall, clinical suspicion, exclusion, and algorithms (12). Heavy metal contamination might further confound the findings regarding herbal toxicities (13).

TCM has been playing a pivotal role in filling the effectiveness gaps of conventional medicine (14), providing a substantial portion of chronic disease management services in Hong Kong outpatient settings (15). The private sector is the main provider of TCM services. In the public sector, the government established 18 Chinese Medicine Centres for Training and Research (CMCTRs) to provide a relatively small volume of service. Aiming to facilitate training placements for local TCM graduates, each of these CMCTRs is operated through a tripartite collaboration between the Hospital Authority (the statutory body providing most tax-funded healthcare services in Hong Kong), a non-governmental organisation, and a local university (16). Some non-governmental organisations and registered charities are also providers of TCM outpatient services.

In Hong Kong, TCM was not introduced into inpatient settings until 2014 when the Hospital Authority initiated the “Integrated Chinese–Western Medicine” (ICWM) pilot programme, providing stroke rehabilitation, musculoskeletal pain management, and cancer palliative care services in public hospitals (17). The programme aims to offer affordable IO services to patients in inpatient settings and encourage collaborations between TCM practitioners (TCMPs) and biomedically-trained doctors (BMDs) through co-formulating and executing evidence-based patient management plans (18). However, ICWM services are mainly confined to inpatient care, and their collaboration experience may not be directly transferable outside the wards. The demand for outpatient IO services in Hong Kong is expected to soar following the projected increase in annual cancer incidence to more than 42,000 in 2030 (19). In response to patients’ demand for IO (20) and an international trend of providing cancer supportive care in outpatient settings (21), outpatient IO services emerged in the private sector. In Hong Kong, interprofessional collaborations must rely on the personal networks between private TCMPs and BMDs as there is no established interprofessional collaboration platform (22). Also, without formal implementation strategies to support shared care, collaboration between TCMPs and BMDs remains challenging, despite the availability of evidence supporting the benefits of IO (23).

Empirical models have been proposed to streamline outpatient IO service delivery with central coordinators (24), but how such models work for bringing together TCM and conventional medicine service is unclear. We conducted a mixed-methods systematic review to synthesise 28 empirical studies on the factors influencing IO service delivery in conventional cancer care settings (including inpatient and outpatient) around the world (25). Supported by evidence from Europe, North America, and Oceania, this study recognised three major implementation barriers, including the lack of IO knowledge, the limitation on funding, and the low level of IO receptiveness among healthcare professionals, and three major implementation facilitators, including the dissemination of clinical evidence on IO, the upskilling of professionals on IO service delivery, and the availability of supportive organisational climate. Despite the international evidence, it is uncertain how these lessons learnt overseas should/could be translated into implementation strategies relevant to the Hong Kong healthcare system context. Despite the international evidence on service delivery models and implementation, it is uncertain how these lessons learnt overseas should/could be translated into implementation strategies relevant to the Hong Kong healthcare system context.

To be comprehensive, the factors influencing outpatient IO service delivery and utilisation among potential stakeholders must also be investigated based on established implementation science theories, models, or frameworks. Such studies would allow theory-guided assessment of those factors across service providers (e.g., BMDs, TCMPs, nurses, administrators, and pharmacists) and caregivers to inform the formulation of theory-informed implementation strategies to support implementation. These strategies would then assist policy-makers and authorities in promoting outpatient IO service delivery and utilisation in the future. Implementation strategies constitute the “how to” of integrating evidence-based interventions, programmes, and other practices into routine use in healthcare and other settings (26). An implementation strategy has been defined as “a systematic intervention process to adopt and integrate” evidence-based practices into usual care (27).

Conducted within the Hong Kong healthcare system context, this study aims to (1) identify the factors influencing the delivery and utilisation of outpatient IO services from the perspectives of service providers and caregivers; and (2) develop theory-informed implementation strategies for promoting the delivery and utilisation of outpatient IO services, addressing identified factors at behavioural, organisation, and policy levels.



2 Methods

The study consists of two sequential stages. In stage 1, we explored the views of different stakeholders on the potential factors influencing the delivery and utilisation of outpatient IO services. Guided by the Theoretical Domains Framework (TDF) (28) and the Behaviour Change Wheel (BCW) (29), qualitative data collected from the semi-structured virtual interviews provided insights into stakeholders’ perspectives on capacities, opportunities, and motivations for delivering and utilising outpatient IO services. In stage 2, we performed intervention-mapping to establish theory-informed implementation strategies that address the factors we identified in stage 1. Figure 1 provides an overview of this two-stage study. We obtained ethical approval from the Survey and Behavioural Research Ethics Committee of the Chinese University of Hong Kong before the commencement of interviews (Reference number: SBRE-21-0164).

[image: Flowchart outlining the process for identifying implementation determinants of outpatient integrative oncology service delivery. It consists of two stages. Stage 1 involves identifying determinants through stakeholder interviews based on experience with IO services. Data is mapped to TDF domains separately for stakeholders with experience (20 people) and without experience (11 people). Stage 2 involves designing theory-based behavior change interventions using the Behavior Change Wheel Matrix, creating a list of tailored behavior change techniques and potential interventions for both groups.]

FIGURE 1
 Overview of the two-stage study for formulating implementation interventions.



2.1 Stage 1: identification of factors influencing outpatient IO service delivery and utilisation


2.1.1 Participant sampling

The semi-structured individual virtual interviews involved two groups of potential stakeholders of outpatient IO services. We planned to include at least 15 healthcare professionals (e.g., BMDs, TCMPs, nurses, and healthcare administrators) and caregivers in the first group. Those healthcare professionals must have at least 5 years of experience delivering IO services (e.g., via the ICWM programme) in Hong Kong, while the caregivers must have experience caring for cancer patients who utilised local IO or ICWM services. We planned to involve in the second group with at least 10 healthcare professionals without previous experience delivering IO services. The purposive sampling of participants with or without IO experience allowed us to investigate implementation challenges during the scaling up or maintenance of existing services, or during the establishment of new services, respectively. We sampled more interviewees in the experienced group as they are supposed to be more informed regarding IO implementation. The target sample size of 25 (at least 15 with IO experience plus at least 10 without IO experience) fulfilled the number of participants expected to achieve saturation in implementation research (n = 16–24) (30, 31).



2.1.2 Data collection

For the two groups of interviewees, we prepared separate interview guides based on the TDF (Supplementary Boxes S1–S4) (28). This framework contains 14 theoretical domains generated from 128 constructs based on 33 health and social psychology theories on behaviour change (28). These domains provided comprehensive coverage of the complex factors of behaviours that influence the implementation of outpatient IO services at the individual, organisational, and societal levels.

We first asked the healthcare professionals to describe: (1) the activities to promote IO service delivery that had been useful (for those with experience) or were expected to be useful (for those without experience) and (2) the specific incidences when they delivered IO services but found that the experience was not satisfactory (for those with experience) or where the experience was expected to be unsatisfactory (for those without experience). These two questions were followed by specific prompts relating to the possible influences of implementing outpatient IO services, covering all TDF domains. For caregivers, we inquired about their expectations or experience of assisting patients in accessing outpatient IO services.

The interviews were hosted by authors with expertise in qualitative interview methods (MHK and ASCL) and IO in Hong Kong (VCHC and LH). Each interview took approximately 1 h and was conducted on virtual meeting platforms between February 2022 and July 2022. Each interview was audio-recorded after receiving written informed consent from the participant.



2.1.3 Data analysis

For stage 1, we performed interviews, transcription, and data analysis concurrently to track emerging themes, which enabled timely follow-up of questions for the next interview or clarifications with the interviewees. We transcribed the audio recordings verbatim and imported the transcripts into NVivo for data analysis in three phases as follows.


2.1.3.1 Phase 1: coding of transcripts

The responses from the first 12 participants were coded independently by two authors (ASCL and MHK). Specifically, the coding involved (1) reading the participants’ responses in the transcripts, (2) considering their relevance to the definitions of the TDF domains or constructs, and (3) assigning these responses to one or more domains via directed content analysis (32). The coders then compared their coding results and developed a consensus-based coding scheme. This approach ensured coding consistency as this consensus-based coding scheme guided subsequent coding.

The authors coded the remaining interviews and met frequently (after completing the coding of every five interviews) to assess consistency and seek consensus. When the authors could not reach a consensus on coding, they would discuss with a senior author (VCHC or PN) on text interpretation. If the authors could not reach an agreement on assigning a code to a single domain, they would assign the code to all the domains they identified.



2.1.3.2 Phase 2: generating themes on the factors influencing outpatient integrative oncology service delivery and utilisation

Following current guidelines (33), after coding the data into theoretical domains, one author was responsible for generating themes attributable to outpatient IO service delivery and utilisation inductively from the codes via thematic analysis. Another author cross-checked and confirmed the themes and the codes. When they could not reach a consensus, the discrepancy was resolved via discussion among the authors or by arbitration of senior authors (VCHC or LH).

The themes were then subjected to a rating process by all the authors involved in the coding process. The team used a deliberated consensus process to assign a rating to each theme within each domain, across the two groups of participants, based on the criteria reflecting its strength (degree of emphasis by the participants in that group) and valence (positive or negative influence) (34). The ratings ranged from −2 to +2, where −2 refers to a strong negative influence on implementation and +2 a strong positive influence. Next, we selected for further discussion the themes that had a strong positive or negative influence on outpatient IO implementation and were identified as key themes in the mentioned mixed-methods systematic review of international experiences on IO implementation in cancer care settings (denoted as “key factors identified in Hong Kong and overseas”) (25). Meanwhile, the themes that had strong a positive or negative influence on outpatient IO implementation but were not mentioned in the systematic review were also chosen for further discussion (denoted as “key factors identified only in Hong Kong”).





2.2 Stage 2: identifying behaviour change techniques and designing theory-informed implementation strategies to facilitate outpatient integrative oncology service delivery and utilisation

The research team for this stage consisted of authors with expertise in qualitative research methods (MHK), integrative medicine in Hong Kong (VCHC and LH), and implementation research (PN and CCWZ). We applied our stage 1 TDF-based findings to the three core components of the BCW necessary to induce a target behaviour: (1) capability, (2) opportunity, and (3) motivation (COM–B). Using the COM–B model and the TDF, we performed a behaviour diagnosis to determine what needs to be changed to enable outpatient IO service delivery or utilisation.

Having identified the relevant COM-B components, we had thorough discussions on how to address each factor through particular intervention functions based on the Michie et al. matrix of links between COM-B and intervention functions and related comments from the interviewees (29). After choosing the intervention functions deemed suitable by the team, we considered the policy categories most applicable to supporting the identified intervention functions based on the Michie et al. matrix of links between intervention functions and policy categories (29).

Subsequent to the identification of intervention functions and policy categories, we proceeded to identify behaviour change techniques (BCTs) using the BCT Taxonomy v1 (BCTTv1) (35). Mapped across the TDF domains, BCTs are the active components to underpin the delivery of the intervention functions under the relevant policy categories, aiming to promote behaviours that enable intervention implementation (29). In this study, they supported the generation of implementation strategies expected to overcome barriers to and strengthen facilitators for the delivery or utilisation of IO services at individual, organisational, and policy levels. After the completion of data analysis for every two to three interviews, we would discuss the BCTs relevant to the identified intervention functions, policy categories, and most importantly, the Hong Kong healthcare system context, and design and/or amend implementation strategies to operationalise the BCTs based on the findings at that time point and adjust the content iteratively until the completion of all interview data analysis.

The above approach ensured the logic of the strategy choice by explicitly linking a given BCT with factors stated by the participants, with concomitant consideration of organisational and policy contexts.




3 Results


3.1 Participants

We were able to interview a total of 31 participants in this qualitative study, exceeding the number of participants needed to achieve saturation. The first group (with IO experience) consisted of 16 healthcare professionals [i.e., BMDs (n = 4), TCMPs (n = 4), nurses (n = 4), and healthcare administrators (n = 4)] and four caregivers. The second group (without IO experience) comprised another 11 healthcare professionals [i.e., BMDs (n = 3), TCMPs (n = 4), nurses (n = 2), and pharmacists (n = 2, of which one is dual qualified in Chinese herbal and conventional pharmacy)]. We invited the two pharmacists after completing the first few interviews, where participants expressed that it was essential to consider the views of local pharmacists as they are likely to play a role in IO service delivery. Table 1 presents participants’ professional and demographic characteristics.



TABLE 1 Basic professional and demographic characteristics of participants.
[image: Table displaying participant characteristics and demographics with frequency percentages. Categories include gender, age group, professional roles, years of practice or caregiving experience, and years of integrative oncology experience. Key data points: 48.4% female, 58.1% aged 31-45, and 25.8% Traditional Chinese medicine practitioners. Most have 5-10 years in integrative oncology (90.0%).]



3.2 Key factors influencing outpatient integrative oncology service delivery and utilisation

Qualitative data analysis generated 19 themes of factors, and we mapped all identified themes to at least one of the three components of the COM-B system, as well as 10 of the 14 TDF domains. The key factors identified in Hong Kong and overseas from the 31 interviews were:

	• lack of recognition among healthcare professionals, patients, and caregivers on the evidence supporting the safety and effectiveness of IO interventions;
	• lack of knowledge among healthcare professionals and healthcare administrators regarding IO; and
	• inefficient interprofessional communication and collaboration system.

The key factors identified only in Hong Kong were:

• lack of nursing and administrative workforce supporting IO service delivery;

• lack of awareness of IO services among healthcare professionals, healthcare administrators, patients, and caregivers; and

	• lack of knowledge among healthcare professionals regarding herb–drug interaction and herbal toxicities.

Table 2 illustrates all themes summarised from the interviews. Below will describe the six key factors in detail with relevant quotes extracted from the transcripts. The behaviour change techniques used to resolve those key factors will also be discussed.



TABLE 2 Factors influencing the implementation of outpatient integrative oncology services in Hong Kong classified by the Theoretical Domains Framework.
[image: A table presents data on the COM-B system and TDF domains, detailing factors identified from interviews and strength and valence ratings for participants with and without IO experience. It covers categories like psychological capability, physical capability, reflective motivation, automatic motivation, physical opportunity, and social opportunity, with themes listed for each. Ratings range from negative to neutral, addressing issues such as knowledge gaps, skills, beliefs about consequences, social roles, intentions, and emotions related to IO services. Footnotes clarify terms and study context.]


3.2.1 Capability (COM-B component)

Overall, six themes were relevant to the capability component of the COM-B system, covering three TDF domains (knowledge; memory, attention, and decision process; and skills) (Table 3). This component included one key factor identified in Hong Kong and overseas and two key factors identified only in Hong Kong.



TABLE 3 Recommended implementation strategies for addressing implementation factors related to capability.
[image: A table outlining implementation factors identified from interviews related to Integrative Oncology (IO). It includes themes such as lack of awareness and knowledge, categorized under domains like psychological and physical capability. Intervention functions include education and enablement, linked to policy categories such as communication, fiscal measures, and guidelines. Behavior change techniques involve providing information about health consequences, problem-solving, and social support. Implementation strategies include promoting IO services, developing online platforms for safety information, organizing professional development programs, and incorporating interprofessional communication skills into education. There are detailed notes on specific collaboration and skill-building initiatives.]


3.2.1.1 Knowledge

Key factor identified only in Hong Kong: lack of awareness of IO services among healthcare professionals, healthcare administrators, patients, and caregivers. In Hong Kong, lacking awareness of IO services was highlighted as one of the key reasons explaining why healthcare professionals and administrators do not deliver or adopt IO services in their daily practice. It might also explain why patients and caregivers do not use or recommend IO services. The common cultural practice of consuming Chinese herbal soups and consulting TCMPs for health maintenance does not necessarily contribute to the establishment or usage of IO services.


“When we consulted BMDs for the first time, there was no information about IO posted in the oncology clinics, nor there was information provided by the nurses. It is always better to have advertisements or promotion leaflets available for patients because they might think: “Oh, TCM and TCMPs may help!” Perhaps many patients and caregivers are frustrated about not having authoritative information about IO services.” – a caregiver with IO experience.
“While TCM culture heavily influences our dietary habits like the regular consumption of Chinese herbal soups, its’ influence on healthcare service choice is unclear. When it comes to cancer management, I think both healthcare professionals, caregivers or patients have no idea about what exactly constitutes integrative oncology and how we can provide or use such services.” – a nurse without IO experience.



Key factor identified only in Hong Kong: lack of knowledge among healthcare professionals regarding herb–drug interactions and herbal toxicities. From the interviews, we identified that, regardless of IO experience, participants strongly expressed that lack of knowledge among healthcare professionals (BMDs in particular) regarding herb–drug interactions and herbal toxicities is a significant implementation barrier. Healthcare professionals are worried about the potential harms incurred to patients during the concurrent use of Chinese herbs and conventional cancer treatments like chemotherapies. However, patients and caregivers are less concerned, and they may not disclose their concurrent use of Chinese herbal medicine to avoid opposition from their BMDs.


“In Clinical Oncology settings, most, if not all, oncologists oppose the oral administration of Chinese herbal medicine during anticancer treatments. There is a lack of safety data regarding the potentially harmful interactions between concurrent oncology and herbal treatments. – a BDM with IO experience.

“The patient must have a certain level of white blood cells to continue chemotherapies. Also, we may need to rely on granulocyte colony-stimulating factors (G-CSFs) to boost the white blood cell level. Many patients expressed that the side effects of G-CSFs, including bone pain and fever, are unbearable and this may affect chemotherapy adherence. I think Chinese herbal medicine helps us strengthen our immune functions by elevating the white blood cell level with little to no side effects. Meanwhile, I am worried about BMDs’ disapproval of using Chinese herbs during chemotherapies due to the limited evidence on harmful interactions. Or else, I would have to lie to the BMD by not telling them that the patient consumed Chinese herbs.” – a caregiver without IO experience.
 

*Key factor identified in Hong Kong and overseas: lack of knowledge among healthcare professionals and healthcare administrators regarding IO. The knowledge among healthcare professionals (BMDs and nurses in particular) about IO is essential for its implementation, given their dominant roles in the Hong Kong healthcare system. Since nurses are expected to play a pivotal role in coordinating BMDs and TCMPs collaboration, and performing the instructions placed by the two parties, having specialised knowledge in TCM and IO is paramount for them to carry out these tasks with confidence. It is even expected that they will be able to spot potential herb–drug interactions by examining both conventional medicine and Chinese herbal medicine prescriptions. In Hong Kong, healthcare professionals’ scepticism towards IO due to the lack of relevant knowledge reduced BMDs’ and nurses’ willingness to participate in IO service delivery.


“As you call it “integrative oncology”, all parties [nurses, BMDs and TCMPs] must have a common language of communication. In Hong Kong, nursing students receive training in conventional medicine only, and nurses know nothing about TCM. If they do not receive relevant training on TCM or IO, they are unable to understand what TCMPs are doing to the patients. If we want to make nurses the coordinators between BMDs and TCMPs in IO service delivery, and the implementors of IO nursing procedures, we must provide them with adequate training and ensure that they at least understand Chinese herbal prescriptions.” – a nurse without IO experience.
 



3.2.1.2 Behaviour change techniques addressing the key implementation factors related to capability

Education should be provided by the local authorities to improve the awareness of IO services among healthcare professionals, healthcare administrators, patients, and caregivers, as well as to increase the field knowledge among professionals and administrators. Policies should support the provision of all administrative, logistical, and practical information necessary to outpatient IO via various media, including internal newsletters, television, radio, and newspapers. Doing so would also prepare them for the delivery and utilisation of outpatient IO services and change their attitudes towards the services.

The lack of knowledge regarding herb–drug interactions and herbal toxicities among healthcare professionals should be addressed by enablement. Policies should be developed to favour the restructuring of the environment for information exchange, generation of up-to-date scientific evidence, and provision of additional technical support on prescription safety. Enabling the creation of scientific evidence is also crucial to increasing the knowledge among professionals and administrators.




3.2.2 Motivation (COM-B component)

Overall, eight themes were relevant to the motivation component of the COM-B system, covering five TDF domains (beliefs about consequences; social/professional role and identity; intention; reinforcement; and emotion) (Table 4). This component included one key factor identified in Hong Kong and overseas.



TABLE 4 Recommended implementation strategies for addressing implementation factors related to motivation.
[image: A table categorizes implementation factors from interviews based on various domains. Columns include Implementation Factors, COM-B (TDF domain), Intervention Functions, Policy Categories, Behaviour Change Techniques, and Implementation Strategies. Rows detail issues like lack of recognition and motivation among healthcare professionals. Strategies suggest education, persuasion, incentives, and legislative measures to address these. The table covers themes such as reflective motivation, automatic motivation, and environmental restructuring, detailing specific solutions like providing updated research, developing regulations, and establishing assessment criteria for IO services.]


3.2.2.1 Beliefs about consequences

*Key factor identified in Hong Kong and overseas: lack of recognition among healthcare professionals, patients, and caregivers on the evidence supporting safety and effectiveness of IO interventions. TCM has not been studied using modern research methodologies until recent decades. BMDs and nurses in Hong Kong may not oppose the adoption of IO, but they always expect IO interventions to be supported by robust clinical evidence, especially on safety and effectiveness. Meanwhile, patients and caregivers, who are interested in IO, also want to gather evidence to convince their BMDs to collaborate with TCMPs, with the expectation that partnership between their BMDs and TCMPs would optimise outcomes.


“We collaborated with University X [a university in Hong Kong] on a clinical trial for assessing the effectiveness of TCM in cancer management. After several years of follow-up, we submitted the results to the oncologists in Hospital Y [a hospital in Hong Kong] for their reference. When they saw the results, they were like: “Oh! The evidence is objective.” They then started believing in TCM and initiated collaboration with us. Therefore, I think we need to go through a process of generating and promoting TCM clinical evidence, to let BMDs understand TCM and IO better. It is not only about TCMPs advocating “integration” and then BMDs will be happy to team up with us. We need to build trust.” – a healthcare administrator with IO experience.
 



3.2.2.2 Behaviour change techniques addressing the key implementation factor related to motivation

Similarly, the intervention function of education should be adopted by the local authorities to maximise the availability and accessibility of the latest clinical evidence on IO safety and effectiveness among both service providers and users. Policies should support the dissemination of the information via various media, including internal newsletters, television, radio, and newspapers. Doing so would help the providers recognise the evidence base of IO and the users realise the development of TCM and IO.




3.2.3 Opportunity (COM-B component)

Overall, five themes were relevant to the motivation component of the COM-B system, covering two TDF domains (environment and resources; and social influences) (Table 5). This component included one key factor identified in Hong Kong and overseas and one key factor identified only in Hong Kong.



TABLE 5 Recommended implementation strategies for addressing implementation factors related to opportunity.
[image: A table outlining implementation factors from interviews related to IO service delivery, categorized under themes, COM-B domains, intervention functions, policy categories, behavior change techniques, and implementation strategies. Themes include lack of workforce, structured referral mechanisms, cost, and communication inefficiencies. Strategies involve recruiting staff, using district health centers, developing referral mechanisms, formulating subsidy schemes, and improving communication systems. The table aims to enhance IO service effectiveness by addressing these factors through strategic interventions in healthcare settings.]


3.2.3.1 Environment and resources

*Key factor identified only in Hong Kong: lack of nursing and administrative workforce supporting IO service delivery. A majority of participants agreed that lacking nursing and administrative workforce is a major implementation barrier for IO. Echoing the key factor of the need of training specialised IO nurses, some expressed that the availability of nurses and administrative assistants with IO knowledge and skills will be a critical factor for the successful launch or scaling up of IO services.


“Of course, we need some more nurses for IO service delivery. However, most of the nurses in Hong Kong are only familiar with conventional medicine. You must provide them with specialised TCM training to equip them with IO knowledge and skills. Is there a role for TCM nurses? I am not sure. There is a need to find out what their competencies should be. Also, these specialised nurses should be more confident in triaging patients to IO services and introducing the details to patients. Without extra human resources, we must use our existing nurses who have already been occupied by heavy clinical and administrative tasks. If it is the case [i.e., no extra human resources], I think it is not ideal.” – a BMD with IO experience.

“Sometimes, giving us extra funding is not as useful as one imagines. All they [healthcare administrators] want is trained human resources. After all, they are going to hire people with the funding to help share nurses’ clinical tasks. There are also many administrative tasks required for a single IO referral. I know it is difficult to rely on those without medical backgrounds to perform clinical tasks, yet at least you can give them some administrative assistants to handle routine non-clinical tasks. I am not sure if BMDs would be happy to deliver IO services with an increased salary. However, I know they will be happy if you provide extra human resources.” – a healthcare administrator without IO experience.
 



3.2.3.2 Social influences

*Key factor identified in Hong Kong and overseas: inefficient interprofessional communication and collaboration system. Well-organised interprofessional communications help blur the borders between healthcare professionals and facilitate their collaborations. For instance, BMDs, TCMPs, and nurses may discuss whether the patient is eligible for IO services and whether they should be aware of any special concerns during IO treatment provision. Such communications may be realised by interdisciplinary meetings in specific and protected timeslots. However, when meetings are infeasible, shared electronic health record systems, are key to improving IO service quality as all parties would at least have access to records of all the treatments the patients are receiving.


“Whenever patients and caregivers visit our TCMP, we need to carry around a big binder containing all records of all the conventional treatments the patient is receiving currently, and in the past. Also, we need to jot down everything the oncologist said in every consultation for our TCMP’s reference. It will be much better for all parties if the BMDs and TCMPs have some kind of an online collaboration platform for interprofessional communications.” – a caregiver with IO experience.
 



3.2.3.3 Behaviour change techniques addressing the key implementation factors related to opportunity

The implementation factor of lacking nursing and administrative workforce for service delivery should be tackled through enablement. In particular, the local authorities should formulate practical policies to allow the restructuring of the environment, including increasing the numbers of specialist nurses for care coordination and administrative officers for clinical operation assistance. Enablement should also be applied to improve the efficiency of interprofessional communication and collaboration. Local authorities should restructure and facilitate the interprofessional environment by, for example, establishing shared electronic health record systems and improving the morale of healthcare professionals.






4 Discussion


4.1 Comparisons with other studies on integrative medicine implementation

A qualitative study involving structured interviews and focus groups with 30 health professionals (including one acupuncturist) in the United States identified four barriers to implementing inpatient acupuncture services for pain and symptom management (36). Although acupuncture has been widely practised in the country, the uncertainty about the applicability of acupuncture, the lack of insurance coverage, time limitations, and the lack of locally relevant or setting-specific clinical evidence remained the major concerns among healthcare service providers. Another focus group study was conducted recently with 23 Canadian critical care clinicians to explore the barriers to implementing integrative therapies (i.e., natural products and mind and body practices) in adult critical care (37). The authors identified implementation barriers similar to those in our study, including the limitation of human, time, and financial resources, the lack of knowledge and training regarding relevant interventions, and the perception of lacking clinical evidence. However, they also reported that the dominance of biomedical culture was commonly mentioned by the participants, emphasising that the usual practices and priorities in intensive care units did not usually include integrative therapies. Our findings enrich the evidence base on the implementation of integrative medicine and add the perspective from a healthcare system where TCM is not officially the mainstream intervention but has been used by the population for decades.



4.2 Implications for local practice

When launching or scaling up outpatient IO services, Hong Kong policy-makers and authorities should endeavour to tackle the three local implementation factors (i.e., key factors identified only in Hong Kong) identified in this study as the first step. Below, we will discuss the respective potential implementation strategies targeting those factors and the possibility of applying these local implementation strategies to international contexts.


4.2.1 Lack of nursing and administrative workforce supporting integrative oncology service delivery


4.2.1.1 Potential implementation strategies

Care coordination is critical to the day-to-day operation of IO services because BMDs and TCMPs may not be capable of keeping track of administrative arrangements, or triaging patients for appropriate IO interventions (38, 39). To streamline IO service delivery and facilitate interprofessional collaborations, relevant local authorities can arrange additional funding to train, recruit, and retain nurses who are experienced in coordinating IO services. Besides nursing staff, administrative assistants should also be recruited or retained to handle administrative work incurred by patient referrals and triage.




4.2.2 Lack of awareness of integrative oncology services among healthcare professionals, healthcare administrators, patients, and caregivers


4.2.2.1 Potential implementation strategies

To build confidence among conventional healthcare professionals on the value of adding TCM to conventional care, a demonstration of how interprofessional collaboration works and how IO actually benefit patients with real-world data is essential. The public may not be familiar with current regulatory systems on TCMPs, and the malpractice complaint mechanisms in TCM practice. Such unfamiliarity may undermine the public’s confidence in TCM and IO services (40, 41). Local authorities can devolve resources into educating the public on these regulatory measures via different media. Monitoring the price transparency of TCM and IO services is also necessary if patient subsidy schemes are available in the future to facilitate access among the needy (42).




4.2.3 Lack of knowledge among healthcare professionals regarding herb–drug interactions and herbal toxicities


4.2.3.1 Potential implementation strategies

Local authorities can develop a publicly accessible online platform containing up-to-date knowledge on herb–drug interactions and herbal toxicities. To facilitate avoidance of negative herb–drug interactions and adverse effects, relevant evidence should be integrated into existing electronic health record systems and provide automated alerts when contra-indications or potential toxicities are detected. Pharmacists with dual qualifications in Chinese medicine and conventional pharmacy should also be recruited to help develop and update these clinical information systems regularly. They can also provide consultation services on the co-administration of Chinese herbal medicine and conventional treatment if deemed necessary in the management of complex patient cases. Real-world outcomes of co-administering Chinese herbal medicine and conventional treatment among cancer patients should also be investigated using existing data from electronic health records of the public healthcare system.




4.2.4 Applying implementation strategies for the Hong Kong context to international contexts

We have located many similarities between international experiences (25) and local findings regarding IO service delivery and utilisation. The IO implementation strategies we developed for the Hong Kong context may provide policy ideas to other conventional medicine-dominated healthcare systems. From the same intervention functions and policy categories we identified, policy-makers and managers may tailor the BCTs according to their healthcare system and organisational context. For instance, a key implementation factor we identified is inefficient interprofessional communication and collaboration workflow. On top of adopting the BCT of “reconstructing the physical environment” to develop a shared information system and organise team-building activities, overseas policy-makers may also choose “goal setting (behaviour)” as an additional strategy, which may entail a minimum number of protected interprofessional meetings per month. Also, they may consider “social support (practical)” as a complementary strategy to facilitate such meetings by providing administrative assistance.




4.3 Implications for international practice

Given the international demands for IO services, we will discuss the potential implementation strategies that might address the key implementation factors likely to be encountered in conventional cancer care settings outside Hong Kong as well (i.e., key factors identified in Hong Kong and overseas). We will also explore the political conflicts between traditional and complementary medicine practitioners and BMDs in interprofessional collaborations and the possible solutions.


4.3.1 Lack of recognition among healthcare professionals, patients, and caregivers of the evidence supporting safety and effectiveness of integrative oncology interventions


4.3.1.1 Potential implementation strategies

It is vital to provide the most up-to-date clinical evidence, preferably generated using rigour clinical research methodologies, to support interprofessional decision-making and improve stakeholders’ confidence in IO service delivery (43, 44). Clinical evidence may also be incorporated into electronic health record systems with assisted decision-making functions to enhance the appropriateness and adherence (25). Similarly, clinical evidence on IO safety and effectiveness should be given to the general audience in plain language to help patients, caregivers, and the public make informed decisions on IO service utilisation (45). Appropriate dissemination of evidence will also empower them to have constructive discussions with their BMDs and TCMPs regarding their decisions to use IO services.




4.3.2 Lack of knowledge among healthcare professionals and healthcare administrators regarding integrative oncology


4.3.2.1 Potential implementation strategies

Healthcare professionals, especially BMDs and nurses, and healthcare administrators may not be willing to deliver IO services if they are not familiar with relevant interventions (46, 47). Therefore, authorities can arrange practical training programmes for them on a regular basis, to provide them with updated, actionable knowledge in the format of locally relevant clinical guidelines (48). Funding bodies, like the Hong Kong Chinese Medicine Development Fund (49), have been providing funding schemes to support TCM and IO research and development. Additional funding should be allocated to strengthen the creation and dissemination of IO clinical practice guidelines as this is considered to be key for evidence uptake and translation into real-world practice (50).




4.3.3 Inefficient interprofessional communication and collaboration system


4.3.3.1 Potential implementation strategies

Authorities can develop a shared electronic health record system for collaborative IO service delivery. This provides an efficient communication platform for BMDs, TCMPs, and nurses to exchange and update patients’ information, and spares patients and caregivers from passing information back and forth between BMDs and TCMPs (25, 42). Evidence suggests that both formal and informal bridge-building activities are effective in consolidating connectivity and fostering trust between professionals (42). Such activities may include journal clubs and mutual practice observations (51). With better professional relationships, BMD, TCMP and nurses are expected to be more willing to refer patients mutually and maintain efficient interprofessional communications (40, 52).




4.3.4 Political conflicts between traditional and complementary medicine and conventional medicine

Similar to other policy areas, political conflicts are likely to be a significant factor influencing the implementation of IO (42). In healthcare systems dominated by conventional medicine, including the one in Hong Kong, the external opposition from conventional medicine regulatory bodies and the internal resistance from BMDs on the frontline are the major barriers to interprofessional collaborations (53, 54). Such conflicts could be attributed to various factors ranging from the epistemological differences between traditional and complementary medicine (e.g., TCM) and conventional medicine and the allocation of scarce healthcare resources (55, 56). It is paramount for authorities to have an effective leadership capable of creating a clear and explicit vision and direction for leading the collaborations between the two approaches, particularly in fostering consensus amongst stakeholders with backgrounds in conventional medicine (57). The key mission of the leader in these circumstances is to seek endorsement and support from stakeholders within the community and at various levels of the conventional medicine hierarchy (58, 59). Moreover, the leaders may brand the delivery of traditional and complementary medicine as a means to respond to patients’ demands for holistic care and to fill the effectiveness gaps of conventional medicine (36, 60). Relaying active “bottom-up” requests from patients may also help put interprofessional collaborations into the management agenda (61).




4.4 Strengths and limitations of this study

The main strength of this qualitative study is our adherence to established implementation theories in the design, analysis, and generation of implementation strategies (62). Our findings are generated from a multi-stakeholder perspective, ensuring that factors influencing outpatient IO were assessed comprehensively. We also contrasted views from stakeholders with and without IO delivery or usage experience, allowing us to pinpoint key factors relevant to launching or scaling up IO services.

This study also has several limitations. First, we did not include policy-makers in the interviews, and therefore, our implementation strategies did not consider issues from a top-down perspective. Second, we invited experienced caregivers to this study to provide insights from the users’ perspective into IO utilisation, and healthcare professionals were encouraged to share with us patients’ feedback. That said, their inputs might not entirely reflect patients’ experiences, which are critical for decision-making. Third, not all healthcare professionals who participated in this study had experience delivering IO services, the lack of relevant experience might limit their consideration of the potential factors influencing outpatient IO. Given the possibility that they could be the providers of outpatient IO, their insights and perspectives are worth exploring. Fourth, guided by the TDF and the BCW, this study focused on factors influencing outpatient IO among local stakeholders at an individual level, so the evidence generated might not be directly applicable to developing organisational change strategies. Future qualitative research is recommended to adopt the Consolidated Framework for Implementation Research (63) or other relevant theoretical frameworks to explore the barriers to and facilitators for implementing outpatient IO at an organisational level. Finally, we did not evaluate the proposed implementation strategies against the APEASE (affordability, practicability, effectiveness and cost-effectiveness, acceptability, side-effects and safety, equity) criteria. Future research is needed to refine and assess our proposed strategies in the Hong Kong healthcare system context by widening our perspectives.



4.5 Conclusion

In this study, we identified three common factors influencing outpatient IO service delivery and utilisation unique to the conventional-dominant healthcare system in Hong Kong: (1) the lack of nursing and administrative workforce in supporting IO service delivery, (2) the lack of awareness of IO services among healthcare professionals, administrators, patients, and caregivers, and (3) the lack of knowledge among healthcare professionals of herb–drug interaction and herbal toxicities. Implementation strategies addressing these local factors, as well as other issues identified in our study, will allow the formation of implementation strategies packages that promote the implementation of outpatient IO services in Hong Kong.
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Introduction: Media health literacy emerges as a response to the vast array of informational disorders prevalent in media communications. Given the absence of a measurement tool for this type of literacy in Spanish-speaking communities, the aim of the present study is to conduct a cross-cultural adaptation of the Media Health Literacy (MeHLit) questionnaire into Spanish and to analyze its psychometric properties in a sample of nursing students.
Methods: The Spanish version of the MeHLit questionnaire (MeHLit-SV) was obtained through a process involving translation, back-translation, evaluation of the proposed items by a group of 22 experts, and a pilot study with 80 Spanish nursing students. Content validity was assessed using each item’s content validity index (CVI) and Aiken’s V (VdA), while internal consistency was evaluated through Cronbach’s Alpha.
Results: Following the translation and adaptation process, the final version of the MeHLit-SV comprised 21 items organized into five dimensions. The CVI values exceeded 0.82 for all items, and the overall content validity index (S-CVI) was 0.9. Furthermore, the results of Aiken’s V surpassed the threshold considered acceptable (0.70). After piloting, the questionnaire demonstrated high internal consistency with a Cronbach’s alpha value of 0.936.
Conclusion: The findings of this research support the reliability and validity of the MeHLit-SV for use among nursing students to measure their level of media health literacy. This questionnaire, with satisfactory psychometric properties and ease of administration, is an useful tool for assessing whether individuals possess the necessary skills to accurately analyze health information they encounter on a daily basis.
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1 Introduction

Media health literacy is a key component in health promotion and self-care improvement. Digital media contribute to the spread of misinformation due to their characteristics, including immediacy, widespread content dissemination, and the impossibility of complete verification (1–5). One of the topics of greatest interest to citizens is health-related information. Therefore, individuals are exposed to the risk of acquiring information containing misinformation that may harm their health, leading them to modify their care habits without relying on scientific evidence (6).

In this context, acquiring knowledge to comprehend, evaluate, and effectively utilize health information becomes essential for making informed decisions about health (7, 8). In this regard, media health literacy is defined as the acquisition and promotion of skills or abilities that prioritize critical thinking in the analysis of health messages. This type of literacy emerges as a response to the vast array of misinformation prevalent on various mass media platforms today (9). Consequently, individuals with higher levels of literacy can adopt a critical and active stance toward the health information they encounter and identify those of questionable quality (10–12).

At the international level, both the European Union and UNESCO emphasize the critical importance of media literacy education. Since 2014, Europe has integrated media literacy into its educational framework through targeted programs (13). In Spain, however, the approach has been less structured. While recognized as a transversal competence, media literacy has neither been established as a formal subject nor given clear evaluation criteria in the Spanish education system.

This lack of formal integration, combined with inadequate teacher training, underscores the urgent need for effective improvements in an era characterized by information overload and systemic disinformation (14–16). Despite efforts by Spanish educational institutions to foster critical reading and digital competence, and universities’ focus on media literacy research, the outcomes have fallen short of expectations (14).

Furthermore, collaborative initiatives between the Spanish Ministry of Education and various Autonomous Communities have failed to yield significant progress. This is particularly evident in Andalusia, a region in southern Spain, where numerous projects aimed at enhancing media competencies have been implemented since 2013. However, these efforts have not translated into measurable improvements in citizens’ media literacy (16–18).

When focusing on population health, achieving an adequate level of media health literacy poses multiple challenges, as this process is influenced by socio-economic, educational, and cultural factors. These factors affect individuals’ capacity to access, comprehend, and effectively utilize health information. Disparities in access to healthcare, understanding of health and illness concepts, or cultural health practices can significantly impact health outcomes and individuals’ ability to make informed decisions about their well-being (11, 19).

Determining the level of media health literacy among different population groups serves as an effective tool for assessing the risks to their self-care practices and, consequently, their overall well-being (19). Therefore, the development of a reliable media health literacy measurement scale adapted to the Spanish population is crucial in the current context of disinformation. This instrument can provide an assessment of the critical analysis skills of the target population and highlight the need to adopt a critical attitude toward health-related information disseminated in the media (20). Media health literacy can be quantified through the various indicators and characteristics that define it (6).

Levin-Zamir et al. (11), through the Media Health Literacy (MHL) scale, merged two complementary concepts: media literacy and health literacy, combining in a single scale the capacity to analyze media and health information and utilize it effectively. In constructing their scale, Levin-Zamir et al. (11) focused on understanding the message content, both explicitly and implicitly. Additionally, their dimensions centered on the perceived effect on individual behavior, the capacity for critical analysis, and the willingness to adopt new habits when a message is perceived as beneficial for health.

The adaptation of the Media Health Literacy (MeHLit) questionnaire of Nazarnia et al. (21) to Spanish not only involves the literal translation of items but also considers cultural and linguistic differences that may influence the understanding and interpretation of health information. Perception of health and illness, media consumption habits, and cultural beliefs can impact how individuals interpret, comprehend, and utilize health information (7, 11, 12). These factors influence the level of media health literacy in the population and the modification of their healthy habits (12).

According to a study by Sádaba Chalezquer et al. (22), media literacy has historically been a focal point in Communication Faculties for teaching and research. Nevertheless, its interdisciplinary nature allows for its application in diverse fields. With the emergence of the COVID-19 pandemic, ensuring citizens possess adequate media health literacy has become crucial, given the prevalence of health-related misinformation. Furthermore, amidst the current challenge of media disinformation, it is essential for all healthcare professionals to strengthen their authority as health experts and enhance their symbolic capital (23, 24).

The competencies of nursing professionals emphasize the significance of health promotion and effective communication in enhancing the quality of life and healthcare delivery (25, 26). Introducing media literacy in health into the university education curriculum for nursing students is essential for enhancing their training and improving the quality of healthcare they will provide in their future careers. It is crucial to assess the level of health media literacy among students as a target population, and by diagnosing their initial situation and implementing effective improvement measures, future nurses can develop strategies to empower citizens in making informed health decisions (27, 28).

The present research aims to address this crucial health need by providing a measurement instrument in Spanish. Accordingly, the objective of this study was to adapt the Media Health Literacy (MeHLit) questionnaire by Nazarnia et al. (21) to the Spanish language and analyze its psychometric properties in a sample of nursing students. The current context underscores the importance of media health literacy, as well as justifying its transcultural adaptation. Furthermore, the study represents a significant step toward improving health communication and combating misinformation by reaching out to the Spanish-speaking population.



2 Materials and methods


2.1 Study design

The current study focused on adapting the MeHLit scale into Spanish for cross-cultural use and assessing its psychometric properties in a group of nursing students. The research was carried out from February to March 2024, following a three-phase methodology (see Figure 1) as recommended by the International Test Commission (29) guidelines for test adaptation.

[image: Flowchart illustrating the translation and adaptation process of the MeHLit questionnaire. Phase 1 involves translation to Spanish, back translation to English, and reaching a consensus version. Phase 2 includes item evaluation through expert selection, consultation, and content validity analysis. Phase 3 is a pilot test, involving sample analysis with eighty participants and internal consistency analysis. The process results in the Spanish version of the MeHLit questionnaire.]

FIGURE 1
 Diagram of the phases in the validation study of the Spanish version of the Media Health Literacy (MeHLit) Questionnaire.


Initially, the MeHLit scale was translated and culturally adapted from English to Spanish. Subsequently, a group of experts evaluated the proposed items. Finally, a pilot test was conducted with a sample of Nursing Degree students from the University of Zaragoza, who belonged to the target population for the Spanish version of the current scale (29, 30). The pilot test involved a self-developed questionnaire that gathered sociodemographic data from the students and their feedback on the understanding of the items. Prior to participating in the pilot test, students were briefed on the research and consented to take part.



2.2 Media health literacy questionnaire

The Media Health Literacy (MeHLit) questionnaire developed by Nazarnia et al. (21) offers a scale that effectively measures individuals’ ability to comprehend health messages with validity and reliability. However, its availability solely in English creates significant barriers for its usage in Spanish-speaking communities. Recently, there has been a cross-cultural adaptation to the Chinese language among adult populations, as conducted by Li et al. (31), demonstrating satisfactory psychometric properties.

The current study has undertaken the cross-cultural adaptation of the MeHLit questionnaire by Nazarnia et al. (21) into Spanish. This questionnaire, comprising 21 items and 5 dimensions, evaluates the skills and abilities associated with media health literacy, namely goal appraisal skill (seven items), content appraisal skill (five items), implicit meaning appraisal skill (four items), visual comprehension skill (three items), and audience appraisal skill (two items), with scores ranging from 0 to 84. Higher scores reflect a better understanding of health-related messages in the media. The questionnaire exhibits high internal consistency, evaluated through Cronbach’s Alpha at 0.91 and content validity with a Content Validity Index (CVI) of 0.93, based on a sample of 213 adults.

In the case of its transcultural adaptation to the Chinese language (31), this questionnaire proved to be an advantageous tool for evaluating the level of media health literacy among adults, with high internal consistency values (Cronbach’s alpha = 0.85; McDonald’s omega = 0.83).



2.3 Adaptation process

First, permission to proceed with the adaptation process was obtained from Dr. Fatemeh Zarei, the author of the MeHLit scale. Upon receiving consent, an initial version of the scale was created by translating it from its original English version (21) into Spanish.

The translation process then involved three bilingual translators with expertise in media health literacy research and proficiency in both Spanish and English as indicated by Hambleton and Lee (32) and Squires et al. (33). Each translator independently produced a Spanish translation of the questionnaire, resulting in three translated versions of the MeHLit (MeHLit-1, MeHLit-2, and MeHLit-3). Subsequently, a fourth translator, proficient in both languages, compared the three translations with the original scale to identify potential ambiguities and discrepancies in expression, phrases, and meanings.

In the event of discrepancies among the three translations, the fourth translator discussed these differences with the three translators via video conferencing to reach an agreement. An expert committee, consisting of three professionals with relevant doctorates and extensive experience in nursing research, journalism, health literacy, and instrument development, was established to address cases where an agreement could not be reached. Through consensus, the committee resolved inadequate expressions and harmonized the translations, ultimately merging the three versions into a consensus Spanish version (MeHLit-4).

The back-translation process (34) of the Spanish version of MeHLit-4 into English was then carried out by two bilingual translators with specialized training in English linguistics, who had not previously accessed the original English version. This procedure resulted in two independent back-translated versions, labeled MeHLit-5 and MeHLit-6. To ensure the accuracy and coherence of the back-translations, the expert committee and the five participating translators conducted a comprehensive comparative analysis between the back-translated versions and the original English scale.



2.4 Selection of experts

Prior to determining the final version of the scale in Spanish, contact was made with 22 experts (29, 30). This group consisted of healthcare professionals, journalists, advertising and public relations experts, as well as digital content creators with extensive experience in social media. All experts had a minimum of 3 years of professional experience in their respective fields. The group of 22 experts comprised 12 healthcare professionals with nursing qualifications (three of whom were content creators), five advertisers (one of whom was a content creator), and five journalists (one of whom was a content creator).

Among the 12 healthcare professionals, three were engaged solely in clinical practice, six supplemented their clinical work with teaching and research at the university, and the remaining three were exclusively dedicated to teaching and research at the university.

The experts were contacted via email to invite them to participate in the transcultural adaptation. This email presented the study’s objective and the characteristics of their participation, including the criteria for expert selection, the voluntary nature of participation, the confidential and anonymous data recording, and instructions for completing the survey. The survey was sent to them in the same email in the form of a Microsoft Forms platform questionnaire. It gathered their opinions on the adequacy, comprehension, and relevance of the items in the MeHLit scale translated into Spanish. Prior to completing the survey, interested experts had to accept the written consent provided, which adhered to the Organic Law 3/2018, of December 5, on the Protection of Personal Data and Guarantee of Digital Rights, applicable in Spain.



2.5 Expert panel consultation

The experts participating in the study were asked to evaluate the wording, comprehensibility, and relevance of each item (29, 30) in the provisional Spanish version of the MeHLit scale. In this initial phase, experts assessed these three properties of each item using a four-point Likert scale, where 1 indicated “totally disagree” and 4 indicated “totally agree.” Additionally, a qualitative response question was included, allowing experts to provide their opinions and suggest improvements regarding the comprehension and clarity of each item. In the second phase, a discussion group was formed to consider the experts’ suggestions and subsequently modify the questionnaire, defining its final version.



2.6 Content validity analysis

The analysis of the questionnaire’s content validity was conducted by calculating the Content Validity Index (CVI) and Aiken’s V value for each item. A minimum threshold of 0.6 was established for both CVI and Aiken’s V value for item inclusion in the questionnaire, in accordance with the criterion adopted for element selection. These indicators were calculated based on evaluations provided by experts. Two content validity indicators were determined for each item, using the following equations and the ratings given by the panel of experts:

	a. Content Validity Index (CVI), according to Polit and Beck (35). The calculation of the Content Validity Index (I-CVI) for each item was performed individually, using the ratings provided by the panel of experts, following the formula:

[image: Formula for Content Validity Index (CVI) showing CVI equals the number of experts who evaluated the item with scores of three or four, divided by the total number of experts, represented as N.]

Then, the global questionnaire content validity index (S-CVI), defined as the arithmetic mean of the I-CVI was obtained. CVI values that are equal to or greater than 0.78 are considered acceptable, whereas values equal to or greater than 0.90 are considered indicative of high content validity (35).

	a. V de Aiken according to the equation proposed by Penfield & Giacobbi (36):

[image: Mathematical formula showing V equals X minus one divided by k.]

Where X denotes the average of the experts’ assessments, l represents the minimum attainable score, and k signifies the span of feasible values within the utilized Likert scale.

Following the calculation, confidence intervals for Aiken’s V were determined using the scoring method (37).

To derive the lower limit of this interval, the following equation was utilized:

[image: The image shows a mathematical formula: L equals the fraction with a numerator of 2nkV plus z squared minus z times the square root of 4nkV times 1 minus V plus z squared, and a denominator of 2 times the quantity nk plus z.]

For the upper limit:

[image: The image shows a mathematical formula for U: U equals the fraction with the numerator as 2nkV plus z squared plus z times the square root of 4nkV times 1 minus V plus z squared, and the denominator as 2 times the quantity nk plus z.]

L: denotes the lower limit of the interval, U: represents the upper limit of the interval, Z: stands for the value in the standard normal distribution, V: signifies Aiken’s V calculated by formula 1, and n: denotes the number of experts.



2.7 Comprehensibility analysis

The comprehension validity was assessed based on expert evaluations of the level of understanding for each item. Items with an average score above 3 were considered highly comprehensible, those scoring between 2.5 and 3 were deemed moderately comprehensible, and items scoring below 2.5 were classified as having low comprehensibility.

The panel of experts offered suggestions to enhance the comprehensibility of the items, particularly focusing on those with lower scores. Moreover, during the pilot test, students were asked to evaluate the understandability of the proposed items.



2.8 Internal consistency analysis

The preliminary investigation (pilot test) allowed for an assessment of the internal consistency of the questionnaire through the calculation of Cronbach’s alpha. A threshold of 0.7 for Cronbach’s alpha is considered the minimum acceptable value, with scores below this indicating insufficient internal consistency of the instrument (38).



2.9 Statistical analysis

A database was constructed from an Excel 2013 spreadsheet to compute the CVI and Aiken’s V, following their respective formulas and utilizing the ratings provided by the experts. For the remaining statistical analyses, the SPSS program was employed (IBM SPSS Statistics for Windows, Version 28.0. IBM Corp., Armonk, NY, United States).

This included conducting a descriptive study of the variables utilized in the pilot test and calculating the internal consistency of the Spanish version of MeHLit.



2.10 Ethical considerations

The present study was conducted with the approval of the Ethics Committee of the University of La Rioja, under verification code (CSV) osoTEUuvlSV4cyZA9TJxqqVmc5motYSk, as documented in the link provided by the institution (University of La Rioja, 2024): https://sede.unirioja.es/csv/code/osoTEUuvlSV4cyZA9TJxqqVmc5motYSk.




3 Results


3.1 Results of the translation process

During the translation process from English to Spanish, certain concerns arose about the MeHLit questionnaire that required clarification. Among these was the necessity to precisely define the concept of implicit and hidden meaning in health media information. Specifically, in item 15, there was uncertainty about whether the information always inherently contains implicit or hidden meanings, or if instead, respondents should be asked about their capability to identify the implicit or hidden meaning of the information. To resolve this uncertainty, advice was sought from a journalist and the original scale’s authors. All concurred that information consistently encompasses both implicit and explicit meanings; hence, the phrase “I am able to identify its implicit and hidden meaning” was adopted.



3.2 Consensus MeHLit-SV

Table 1 displays the items of the MeHLit-SV consensus version provided to the experts, along with their English translations.



TABLE 1 Spanish version of MeHLit (MeHLit-SV).
[image: Table displaying MeHLit-SV items, numbered one to twenty-one, with statements in both Spanish and English. The English translations describe actions such as understanding health-related messages' purpose, educational value, explicit meaning, personal significance, analytical aspects, ideas promoted, original source, publisher, audience comprehension, accuracy, benefits, hidden meaning, and dissemination. The table specifies that the statements are presented in Spanish with an English translation, excluding a fully validated English version.]



3.3 Content validity results

The 22 experts’ evaluations produced the CVI values and Aiken’s V test results for each item, detailed in Table 2. When analyzing the CVI, all items scored above 0.82, with the overall questionnaire CVI (S-CVI) reaching 0.9, well surpassing the acceptable threshold of 0.8 (39). Moreover, Aiken’s V results for each item were all satisfactory, exceeding the acceptable value of 0.70 (40).



TABLE 2 The content validity index (CVI) and Aiken’sV for each item of the Spanish version of MeHLit (MeHLit-SV).
[image: Table showing the content validity indices for 21 items, including CVI, S-CVI, Aiken’s V, and confidence intervals (95%). CVI ranges from 0.77 to 1.00, S-CVI is mostly 0.90, Aiken's V varies between 0.73 and 0.94, and all confidence intervals are within 0.60 to 0.96.]



3.4 Comprehensibility analysis

The experts’ assessments of the items’ clarity were overwhelmingly positive. The experts’ suggested grammatical adjustments were predominantly focused on items 1, 2, and 3. Even though these items were rated as moderately to highly comprehensible, scoring below 3.5, they were still revised. Specifically, item 1, which attained a comprehensibility rating of 3.18, was modified, as well as item 2, which scored 3.31, and item 3, which scored 2.90. Furthermore, the experts’ most common recommendation was to change the initial wording of each item from “When I come across a health-related message” to “When I read, watch, or listen to a health-related message.”

Each of the research-involved experts verified their understanding of the final questionnaire, its concepts, and the corresponding item responses, expressing satisfaction with their appropriateness and clarity. Additionally, none of the experts indicated any questions or uncertainties while completing the questionnaire. Moreover, all participants in the pilot study outlined below confirmed their comprehension of the MeHLit-SV questionnaire’s items.



3.5 Pilot study results

A group of 80 nursing students from the University of Zaragoza completed a questionnaire. The survey included questions about their socio-demographic background, digital device usage, and the Spanish version of the Media Health Literacy questionnaire (MeHLit-SV), which went through a translation process and consultation with experts.

The average age of the students was 21 years, with 83.75% being female and 16.25% male. Around half of the students had previously attended public institutions (51.25%), while the others had studied in private (6.25%) or semi-private (42.5%) institutions, and the majority (76.25%) had received their education in an urban setting. Furthermore, 35% of the students were working while pursuing their studies. When it came to accessing media health information, 78.75% of the students in the pilot study preferred using smartphones.

The detailed results for the socio-demographic variables analyzed in the student sample are presented in Table 3.



TABLE 3 Sociodemographic characteristics.
[image: Table of sociodemographic variables: Age has mean 20.9 ± 4.6. Gender: 67 women (83.75%), 13 men (16.25%), non-binary not specified. Population nucleus: 19 rural (23.75%), 61 urban (76.25%). Pre-university education: 41 public (51.25%), 5 private (6.25%), 34 charter (42.50%). Employment: 28 yes (35.00%), 52 no (65.00%). Media device: 63 smartphones (78.75%), 15 laptops (18.75%), 1 desktop (1.25%), 1 tablet (1.25%).]

Regarding the results obtained after completing the Spanish version of the MeHLit questionnaire, the average score of the surveyed students was 60.8 points (Table 4).



TABLE 4 Descriptive statistics of the MeHLit-SV applied to the student sample.
[image: Table displaying MeHLit-SV score statistics. Mean (M) is 60.8, standard deviation (Sd) is 13.23, coefficient of variation (Cv) is 0.14. Minimum (Min) is 26, maximum (Max) is 79. Sample size (N) is 80.]



3.6 Internal consistency results

After the pilot test, using the responses from the participating students, Cronbach’s alpha was calculated. The Spanish version of the MeHLit questionnaire demonstrated high internal consistency with a Cronbach’s alpha value of 0.936.

Subsequently, the correlation between the items was analyzed, and it was observed that Cronbach’s alpha did not rise to a significantly higher value upon removing any of the items (Appendix 1).




4 Discussion

Media health literacy stands as a firm response to the current context of misinformation, and as a cornerstone in this endeavor, it must be evaluated. The Media Health Literacy Questionnaire (MeHLit) by Nazarnia et al. (21) is an instrument of high quality regarding its psychometric properties, with its translation into Chinese also yielding satisfactory results (31). Therefore, in the present research, it was decided to carry out its cross-cultural adaptation into Spanish and validate it in a sample of nursing students.

The main reason for choosing this population to study their level of knowledge regarding the critical analysis of health messages was their status as future healthcare professionals. Thus, in the near future, today’s students will provide care to patients who, in turn, will consume health-related information daily through the media (41, 42). In this regard, another aspect considered for its cross-cultural adaptation was the lack of a Spanish version of this questionnaire.

The Spanish version of the MeHLit has demonstrated adequate psychometric properties. Content validity yielded high results for all items, with a CVI well above desirable values. Additionally, the scale’s overall CVI stood at 0.9, similar to the one obtained in the Chinese version, which was 0.94 (31). Furthermore, an additional test was conducted to evaluate content validity, Aiken’s V, which reaffirmed the quality of this property with a value exceeding 0.70.

Regarding internal consistency, the MeHLit-SV also demonstrated satisfactory results (Cronbach’s Alpha = 0.936), surpassing the Cronbach’s alpha value of 0.85 obtained by Li et al. (31) and the English version by Nazarnia et al. (21), which was 0.91.

Both in the Chinese version and in the current Spanish version of the MeHLit, the 21 items composing the original scale (21) have been retained. In the MeHLit-SV scale, eliminating item 6 would only increase Cronbach’s alpha by three hundredths. This marginal increase in Cronbach’s alpha would not significantly impact the overall assessment, and it would entail removing a relevant question for assessing media health literacy, specifically, the reflection prior to information dissemination. This phase mitigates the mass and immediate spread of false or misinformation, promoting individuals’ critical analysis (43).

Thus, it can be affirmed that the Spanish version of the MeHLit possesses adequate validity and reliability, justifying the quality of this tool for measuring the level of media health literacy in adults, specifically in Nursing Degree students. According to the World Health Organization (44), possessing skills to critically analyze health-related information and identify the presence of misinformation represents progress in all areas, socially, medically, and academically. To achieve this, it is necessary to adapt strategies to the target population, considering their access to information, digital literacy, and health knowledge (44, 45).

Young people represent the population group most exposed to media messages, as they are the main consumers of content disseminated through social media and other digital channels. Information about health is disseminated on these channels, which may contain multiple instances of misinformation (46–48). However, Chang et al.’s study (49) highlighted the importance of digital education among older adults as well. Older adults increasingly rely on digital media to obtain health-related information, with media serving as a mediator between family health and the use of technological devices, especially smartphones.

While adequate health knowledge empowers citizens to make decisions that benefit their self-care, low levels of literacy pose a problem for both public and individual health (19). In this regard, the use of measurement scales for media health literacy, such as the MeHLit-SV, provides an opportunity to assess the risk to which different population groups are exposed. Thus, it is possible to contribute to the implementation of programs and actions that improve citizens’ knowledge and promote critical analysis of media information about health (12, 50).



5 Strengths and limitations of the study

Regarding the limitations of the study, the analysis of internal consistency was conducted through a pilot test with a sample of students from a Spanish university, thus requiring further multicenter studies with larger samples to evaluate the reliability of the MeHLit-SV in other contexts. Additionally, the fact that the participating university population had higher health knowledge may have influenced the mean score of media health literacy obtained. In this regard, it is recommended that subsequent intervention studies be conducted on more heterogeneous samples.

Similarly to the original version of the MeHLit, no cutoff points were established to classify individuals as adequately literate. Therefore, our future studies will focus on addressing these limitations.



6 Conclusion

The results of this research support the reliability and validity of the MeHLit-SV for use among nursing students to measure their level of media health literacy. This questionnaire, with adequate psychometric properties and easy administration, is useful for assessing whether individuals possess the necessary skills to correctly analyze the health information they consume daily. The MeHLit-SV can be used in any setting as it is a cross-cutting competency, especially in educational environments and clinical practice, administered to both patients and healthcare professionals.

This questionnaire enables the establishment of educational programs and public policies aimed at improving communication and health actions for the general population. Likewise, at the international level, having a Spanish version of the MeHLit promotes conducting larger-scale studies comparing the level of media health literacy in different contexts and validating it in other Spanish-speaking countries, where linguistic modifications of the scale may be minimal.



7 Implications for practice

The transcultural adaptation of the MeHLit into Spanish has significant implications for clinical practice and healthcare delivery in Spanish-speaking communities. This validated and culturally relevant tool can enhance communication between healthcare professionals and patients, enabling more effective and meaningful interaction. Healthcare professionals can use the MeHLit-SV to assess patients’ competency in media health literacy and tailor their communication and education strategies more precisely, thereby improving their understanding of information.

Moreover, the MeHLit-SV can be a useful tool in health promotion by providing a valid and reliable scale for assessing media health literacy. It also promotes the design of educational interventions tailored to the specific needs of the population being served, aimed at empowering individuals to critically analyze the health information they consume. These actions can enhance treatment adherence and informed decision-making, benefiting health self-care practices.
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Appendix

Appendix 1 Item analysis of the Spanish version of Media Health Literacy (MeHLit) questionnaire.

[image: Table displaying the correlation coefficients and Cronbach's alpha values for items from the Spanish version of the Media Health Literacy questionnaire, MeHLit-SV. Correlation coefficients for item-total scores range from 0.350 to 0.793. Cronbach's alpha values if an item is deleted range from 0.930 to 0.939.]
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Positive attitudes toward assessing vital signs are essential in ensuring quality assessments and recognizing patients’ declining conditions. However, few studies have been conducted that examine the attitudes of nurses toward this fundamental nursing skill. This research investigated the predictors of clinical nurses’ attitudes toward vital signs monitoring in identifying the patients’ deteriorating state. A cross-sectional, correlational study was conducted in two hospitals in Saudi Arabia. A sample of 427 clinical nurses was surveyed from February 2023 and April 2023 using a questionnaire on attitudes toward vital signs monitoring. The subscale “key indicators” achieved the highest mean, followed by “workload,” “communication,” and “knowledge.” The hospital where the nurses work (Hospitals 1 and 2), younger age, gender (being male), marital status (being single), clinical area (working in intensive care unit), number of handled patients per shift (handling 11–20 and > 20 patients), and longer years of experience were identified as significant predictors of the nurses’ positive attitude toward vital signs monitoring. This research provides valuable knowledge on which aspect of the attitudes toward vital signs monitoring necessitates educational enhancement among clinical nurses. The factors influencing the clinical nurses’ attitude toward vital signs monitoring reported in this study may be useful for nurse managers and other hospital policymakers in developing focused continuing educational interventions targeting enhanced vital signs monitoring competencies.
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1 Introduction

The assessment of vital signs (VS) in an appropriate and timely manner is important in ensuring safety of patients (1). Among various healthcare professionals, nurses usually detect patient deterioration through accurate measurement and interpretation of VS (2). Thus, VS assessment is a basic nursing care, and is critical in the detection of patients’ deteriorating conditions (3). The role of nurses in monitoring VS in detecting patient deterioration could effectively prevent adverse events in patient outcomes (4). However, nurses’ poor quality of VS monitoring, recording, and reporting by nurses and the concerns on the precision of current VS monitoring devices pose key challenges to patient safety (4, 5). The substandard quality of VS monitoring, recording, and reporting and the negligence to provide immediate and correct response to patient deterioration are likely associated with increased morbidity, hospital cost, unplanned intensive care, cardiac or pulmonary arrest, and mortality (2, 6). Having positive attitudes toward assessing VS is essential in ensuring quality assessments and in recognizing declining conditions of patients (7). However, few studies had been conducted that examines the attitudes of nurses toward this fundamental nursing skill. Therefore, this study investigated the attitude of clinical nurses on VS monitoring in identifying deteriorating patient condition. The predictors of these attitudes were also examined.


1.1 Background

VS are considered critical in predicting patient’s deterioration (8). Patient deterioration is “an evolving, predictable, and symptomatic process of worsening physiology toward critical illness.” (2) VS outside of normal ranges are indicative of clinical deterioration (9). VS assessment, as part of surveillance, determines early warning signals of deterioration and enhanced patient outcomes (6, 8, 10). Performing assessments of VS is an easy, simple and cost-effective method of assessment for patients in any acute care facility (6). VS assessment produces baseline information, monitors changes on patients’ health condition, detects deterioration, and evaluates the effectiveness of various interventions (11). However, the inability of nurses to appropriately and timely recognize and intervene with patients’ deteriorating conditions remains an issue worldwide (12).

Previous investigations have supported the significance of VS monitoring in detecting patients’ deteriorating conditions. Findings from an Australian study revealed that utilizing VS and visual assessment resulted in nurses’ confidence on their abilities to identify patient deterioration, whereas utilizing continuous monitoring equipment showed potential benefits in supporting the detection of deterioration (5). Another study in Australia used qualitative-observational method to examine the VS monitoring practices of nurses and revealed that the five required VS according to the policy were only assessed in 6–21% occasions of VS monitoring (1). Despite the acknowledged significant role of VS in detecting deterioration, earlier studies had reported that some clinical nurses have poor implementation (i.e., monitoring and reporting delays) of these fundamental nursing care. According to the study of Mok et al., nurses seem to monitor VS routinely but often neglect its importance in detecting patients’ deteriorating conditions (4). In addition, a study conducted in UK maternity units reported varying chart formats and warning systems and protocols. In particular, the differences in the normal values of VS based on different systems suggest poor equity in the processes of detecting patient deterioration (13). Another UK study conducted among ward nurses revealed that many inaccurately believe that blood pressure alterations are the initial indicator of deterioration, while nearly half of the surveyed nurses agree that changes in respiratory rate are the least important among the indicators (3). Nurses in New Zealand similarly identified respiratory rate as the most frequently missed VS measured and documented (14). Another review provided an evidence that the most accurate VS that predicts patient deterioration is respiratory rate (15) and compromised respiratory function could lead to ICU admission (16).

The nurses’ poor quality of assessment, untimely monitoring and reporting; the differences in assessment, warning systems, and care protocols; and the need to improve the identification of patient deterioration warrant the necessity to explore nurses’ attitudes toward VS monitoring. Given that VS assessment is considered a basic nursing role in detecting patient deterioration, these factors also call for a need and action for continuous professional development to advance these attitudes. The capacity of nurses to perceive and detect deterioration cues could help categorize clinical signs indicating patient deterioration and assist nurses with effective response. Exploring nurses’ attitudes toward VS monitoring is important for enhancing the knowledge on how they perceive, behave, and respond. It may also result in the formulation of evidence-based interventions and policies upholding the roles of nurses in detecting and reporting deteriorating conditions in the earliest possible time and accurate manner.




2 Materials and methods


2.1 Design

This quantitative study employed a cross-sectional, correlational design. The cross-sectional design was selected because of its several advantages, particularly its effectiveness in validating or disproving the assumptions delineated in this study. The correlational design utilized in this study involved examining the associations between specific nurses’ demographic characteristics and each subscale of the V-scale. Hence, the utilization of this type of research design enabled the study to examine the distributions of independent or predictor variables, which include the nurses’ demographic characteristics, perceived knowledge and perceived competence, and the dependent or outcome variables characterized by the subscales of the V-scale. This study adhered to the STrengthening the Reporting of OBservational studies in Epidemiology (STROBE) guidelines for cross-sectional studies (Supplementary file 1).



2.2 Setting and sampling

The investigation was performed in two hospitals located in Riyadh Province, Saudi Arabia. These hospitals provide emergency, outpatient, and in-patient healthcare services to Saudi and non-Saudi patients. Convenience sampling technique was used to select 427 clinical nurses. We included nurses who were: (1) registered nurses in Saudi Arabia, (2) employed in any of the two hospitals included in the study, and (3) directly involved in patient care. Nurses who do not provide direct care and those who work primarily in the administrative aspect of the hospital were excluded from the study. A post hoc power analysis (G*Power) was performed to examine the statistical power achieved by the sample size. The analysis yielded a statistical power of 99.7% at 0.05 significance level and medium effect size, implying that the current sample size had enough power to detect medium differences.



2.3 Instrumentation and data collection

Data were obtained using a self-administered questionnaire consisting of two parts: demographic characteristics and a 16-item question on attitudes toward VS monitoring (V-scale), of which written permission was obtained from the copyright holder on October 12, 2022 (3). The demographic section consisted of items tailored to gather information regarding age, gender, marital status, highest educational achievement (diploma in nursing, bachelor’s degree, and master’s degree), clinical area, total clinical experience, estimated average number of patients per shift, and educational lectures/trainings attended on VS. One question on self-reported knowledge on VS assessment (scale of 1 to 10) and one question on perceived competence on VS monitoring (scale of 1 to 10) were also added.

The clinical nurses’ attitudes on VS monitoring for patient deterioration detection were assessed using the V-scale by Mok et al. (3) This tool consists of 16 items designed to measure five components of the nurses’ attitudes, including “key indicators,” “knowledge,” “communication,” “workload,” and “technology.” Under the subscale “key indicators,” the respondents were asked for their agreement with statements such as “SpO2 is a more reliable indicator in reflecting early signs of respiratory dysfunction than respiratory rate.” The items under the subscale “knowledge” included “I can relate VS readings to the physiology and pathophysiology of presenting diseases.” The items under the subscale “communication” included “I am confident to report deteriorating VS in a way that will get a team doctor/ RN in-charge to review the patient.” For the subscale “workload,” the items included “it is time consuming to perform VS monitoring.” The items under the subscale “technology” included “respiratory rate value is usually estimated for stable patients during routine VS monitoring.” Each item in the scale was answered by choosing from 1 “strongly disagree” to 5 “strongly agree.” Scoring was achieved by obtaining the mean score of each dimension. Negatively worded items were reversed coded before calculating the scores. Hence, higher mean implies better attitude. The psychometric properties of the V-scale were reported by Mok et al. (3) The Cronbach’s alpha was 0.71. The exploratory factor analysis revealed a five-factor solution of the V-scale with a total variance of 56.3% (3).

The members of the research team (researcher and research assistant) visited each hospital to coordinate with the nursing director and head of the nursing departments and identify the available time of the nurses. The researchers approached the nurses during their free time. The researchers thoroughly explained the essential study information to the prospective respondents. Adequate time was allotted for questions and answers. The nurses who signified their intention to participate signed the informed consent form and were given the questionnaire. The respondents were instructed to place the filled-out surveys in the boxes placed in designated places in the hospital. Data collection was performed for a 3-month period between February 2023 and April 2023.



2.4 Ethical considerations

This research was approved by the Central Institutional Review Board of the Ministry of Health of Saudi Arabia (Approval Number: 2023-0121E). The management of the two hospitals allowed the conduct of the study. Written informed consent was obtained from the respondents before providing them with the questionnaire. The study’s information and the respondents’ right were mentioned during the recruitment phase. The nurses participated voluntarily in the study. Data were treated collectively.



2.5 Data analysis

Data were analyzed on SPSS version 22. Descriptive statistics was used to describe the nurses’ demographics and the V-scale answers. Multivariate regression analysis with Wilks’s Lambda was initiated to test the multivariate influence of the nurses’ characteristics to each V-scale’s subscale. Multiple regression analyses were performed on the five V-scale dimensions to assess the demographic predictors of the nurses’ attitude toward VS monitoring. Statistical significance was ascertained below a p-value of 0.05.




3 Results


3.1 Demographic characteristics of participants

Of the 500 surveys distributed, 427 were returned (response rate: 85.4%). Among the 427 surveyed nurses, 53% were employed in Hospital 1 and the remaining were from Hospital 2. The average age was 33.66 (SD = 8.50) years (range = 22–59 years). Most of the nurses were females (88.8%), married (52.7%), BSN graduate (90.5%), and attended training/seminar related to VS in the past 6 months (51.9%). Their average years of experience was 9.56 (SD = 7.37; range = 1–32 years). The highest percentage of respondents was assigned in the surgical department (27.4%), followed by medical department (25.7%), emergency department (19.1%), and intensive care units (14.5%). The lowest belonged to the pediatric department (13.3%). Around 40.7% of the respondents handled an average of 1–10 patients per shift, while 22.0 and 37.3% handled 11–20 and > 20 patients per shift. Regarding self-reported knowledge and competence, the respondents exhibited mean scores of 8.17 (SD = 1.64) and 7.96 (SD = 1.93), respectively.



3.2 Results of the descriptive analysis on the V-scale

The clinical nurses’ overall average in the V-scale was 3.47 (SD = 0.53). “Key indicators” achieved the highest mean (mean = 3.76, SD = 0.89), followed by “workload” (mean = 3.64, SD = 0.85), “communication” (mean = 3.58, SD = 1.29), and “knowledge” (mean = 3.41, SD = 0.94). The subscale “technology” was rated as the lowest by the respondents (mean = 3.08, SD = 1.03). In terms of the individual items on the scale, the majority of the respondents were affirmative on the items “respiratory rate value is usually estimated for stable patients during routine VS monitoring” (59.0%), “electronic VS monitoring results in manual monitoring (i.e., counting) of respiratory rate” (55.6%), “I am confident to report deteriorating VS in a way that will get a team RN in-charge or my clinical instructor to review the patient” (64.7%), and “I repeatedly inform the team RN in-charge of VS changes if no prompt actions are acted on” (53.5%). Moreover, the majority of the respondents reported disagreement on the items “VS monitoring is a boring task” (68.5%), “blood pressure is often the first parameter that reflects abnormality when patient condition deteriorates” (68.0%), “respiratory rate is the least important sign of deterioration” (72.6%), and “changes in VS are not interpreted accurately by nurses” (50.2%; Table 1).



TABLE 1 Results of the descriptive analysis on the V-Scale (n = 427).
[image: A table presents a survey on attitudes towards vital signs monitoring with variables grouped into categories: Technology, Communication, Workload, Key indicators, and Knowledge. Each row shows statements with responses divided into three columns: Strongly disagree/disagree, Neutral, and Strongly agree/agree, expressed in numbers and percentages. The table includes mean and standard deviation values for each category. Footnotes explain score reversals and adjustments for pediatric contexts.]



3.3 Results of the multivariate regression analysis using Wilks’ lambda test on the subscales of the V-scale

The findings of the multivariate regression on the five subscales of the V-scale revealed that hospital, age, gender, marital status, clinical area, patients per shift, and years of experience had multivariate influences on the subscales (Table 2). The regression model for “technology” [F (15, 225) = 5.46, p < 0.001], “communication” [F (15, 225) = 7.96, p < 0.001], “workload” [F (15, 225) = 6.42, p < 0.001], “key indicators” [F (15, 225) = 6.62, p < 0.001], and “knowledge” [F (15, 225) = 3.31, p < 0.001] were statistically significant, accounting for 26.7, 34.7, 30.0, 30.6, and 18.1% of the variance, respectively.



TABLE 2 Results of the multivariate regression analysis using Wilks’ Lambda test on the subscales of the V-scale (n = 427).
[image: Table showing results of a statistical analysis of predictor variables affecting a response variable. The table includes columns for Predictor variables, Value, F, Hypothesis df, Error df, and p-value, indicating significance levels. Variables like Hospital, Age, and Experience are significant at p < 0.001. Gender and Marital Status are significant at p < 0.05. Education, Perceived knowledge, and Perceived competence show non-significant results. Significance levels are denoted by asterisks, with one indicating significance at 0.05, two at 0.01, and three at 0.001.]



3.4 Results of the multiple regression analyses on the subscales of the V-scale

Being employed in Hospital 1 was associated with positive attitudes toward “workload” and “key indicators,” while working in Hospital 2 corresponded to positive attitudes on “technology” and “communication.” Younger age was a predictor of more positive attitudes toward “knowledge” and “technology.” Male gender was associated with positive attitudes toward “technology.” In addition, being single showed positive attitudes toward “communication” and “knowledge.” ICU nurses had significantly better attitudes on the subscales “technology” and “communication” than nurses in the surgical and pediatric departments, respectively. They also had more positive attitudes on “workload” and “key indicator” than the nurses in the medical, surgical, pediatric, and emergency departments. The nurses who attend to 11–20 patients per shift reported poorer attitudes on “technology” and “workload” than those who attend to 1–10 patients. Likewise, the nurses who care for >20 patients per shift had poorer attitudes on “workload” and “knowledge” than those who care for only 1–10 patients per shift. On the contrary, the nurses who provide care for 11–20 and > 20 patients reported better attitudes on “communication” than those who provide care for only 1–10 patients every shift. Longer years of experience was associated with poorer attitudes on “technology” (Table 3).



TABLE 3 Results of the multiple regression analyses on the subscales of the V-scale.
[image: A detailed table displays regression analysis results, with dependent variables including Technology, Communication, Workload, Key indicators, and Knowledge. Predictors are listed for each dependent variable, with columns showing beta coefficients, standard errors, p-values, and ninety-five percent confidence intervals. Predictors include factors like Hospital, Age, Gender, Marital status, Education, Clinical area, Patients per shift, Training seminars, Experience, Perceived knowledge, and Perceived competence. Statistically significant results are marked with asterisks, and adjusted R-squared values are provided for each dependent variable.]




4 Discussion

This study investigated the clinical nurses’ attitude on VS monitoring patient deterioration detection and its predictors. The findings were significant in at least three aspects. First, the overall scores obtained in the V-scale was modest. Second, average scores were noted with regard to the respondents’ perceived knowledge and competence. Third, the respondents’ demographic characteristics influenced their attitudes.

Among the five subscales of the V-scale, “key indicators” subscale garnered the highest score, while the lowest score was observed in “technology” subscale. The results of an earlier study using the same instrument conducted in Hong Kong varied to some extent (3). The low scores in “technology” reflect the findings of Prgomet and colleagues, who revealed that nurses and physicians indicate their apprehension about using such technology in monitoring patient VS, which affect patient care (5). In the current study, this finding could be supported by the respondents’ agreement on the item “electronic VS monitoring results in manual monitoring,” which may influence nurses’ overall attitude toward “technology” and negatively or positively affect VS monitoring. Even though nurses seem to use technology that results in manual monitoring, they still rely on “key indicators” and apply critical thinking, as evidenced by their disagreement with the two items under the “key indicator” subscale. This finding perhaps influenced their overall average scores in knowledge and competence toward VS monitoring. Furthermore, on the basis of the individual items and in comparison with a prior study, similarities and differences were observed in terms of agreement and disagreement (3), possibly due to the respondents’ demographic characteristics.

The influence of demographics on the nurses’ attitudes toward VS monitoring was statistically significant in this study. For instance, the variables Hospital 1, male, and single were related to positive attitude toward at least one to two subscales of the tool. The variables Hospital 2 and younger age were also related to positive attitude toward specific dimensions of the instrument. Also, marital status of nurses particularly being male was considered significant predictor of having more positive attitude toward VS monitoring. This finding is consistent to the evidence that marriage may have a more protective effect for men compared to their women counterpart including self-rated health (17, 18). However, a recent scoping review with 32 included studies regarding the use of VS to recognize and respond to deteriorating patients has suggested further investigation on the influence of patient and nurse related factors on VS assessment (19). None of the demographic variables influenced the instrument’s five subscales, indicating that the respondents only gave importance on one or two dimensions of the tool, which may be likely influenced by their work setting or areas of practice.

The ICU nurses showed positive attitude across the five subscales of the instrument except for “knowledge.” Interestingly, these nurses did not show much importance to “knowledge” toward VS monitoring, possibly indicating that ICU nurses are knowledgeable and skilled in monitoring VS and thus give less critic to this factor on the instrument. However, a disagreement with the item “changes in VS are not interpreted accurately by nurses” was noted under the “knowledge” subscale. A gap possibly exists in terms of nurses’ knowledge of interpreting VS accurately, as shown by the low score in the “knowledge” subscale. This finding was consistent with that of an earlier study (3).

Another identified variable influencing the respondents’ attitudes was related to the nurse–patient ratio. When the number of patients was equal to or above 11 per shift, poor attitude toward “workload,” “technology,” and “knowledge” was observed. This result was somewhat expected, and other studies attributed this to fatigue, which currently remains an area of concern (9). The nurse–patient ratio is certainly an indicator that influences clinical nurses’ attitude toward VS assessment, as shown in the literature (4). However, another interesting finding was that these nurses demonstrated positive attitude toward “communication,” suggesting that they maintain patient safety by communicating frequently. Lydon et al. found that the respondents’ critical responsibility is to report to their colleagues about patients’ VS and that they feel protected if these are communicated (20).

Another surprising variable that was found significant was that as nurses gain longer years of experience, a poor attitude was noted toward the “technology” dimension of the tool. While experience has been documented to be critical to patient care (21), including VS monitoring, nurses perhaps had a negative experience of using technology. Nurses are possibly frequently exposed to several new or updated technologies that one could not cope up with mastering their use and applying to patient care. However, with the rapid advancement in technology, nurses should be aware of and adapt to the ever-changing healthcare system and technology used in the clinical setting to foster patient safety and care excellence (22, 23). For instance, a qualitative study among intensive care unit (ICU) nurses in the United Kingdom reported that the use of camera-based technology was beneficial as a non-contact approach to VS monitoring of ICU patients (24). Also, findings from a previous qualitative study in the Netherlands, which was participated by 12 surgical ward nurses, revealed that using the technology of wearable devises with continuous VS monitoring was perceived by nurses as helpful and easy to use which may support timely detection of patient deterioration (25). Another qualitative study among nurses reported sustainable use of continuous VS monitoring, three years after its introduction, and perceived that using a wireless device for continuous VS monitoring is the new standard of care at a Dutch general surgical ward (26). Other existing studies recognized the critical role played by healthcare providers, particularly nurses on the early identification and intervention of patients’ deteriorating condition, where a series of actions, such as VS documentation and interpretation, communication, and prompt medical management, may minimize associated adverse events, thereby improving patient outcome (27).


4.1 Limitations

This study has some limitations. The cross-sectional design used here did not allow for examination of causal relationships between the variables. In addition, this study was only conducted in two governmental hospitals in Riyadh Province. It also used convenience sampling in sample selection. These factors possibly limited the generalizability of the results. However, post-hoc analysis revealed adequate power of the sample size given the number of tested predictor variables. Therefore, future studies may consider surveying more hospitals, including private and public hospitals, in various geographical locations. The variables “perceived knowledge” and “perceived competence” were only measured using a single 10-point scale question. Future studies may use more established tools to measure these variables.




5 Conclusion

This study examined the predictors of clinical nurses’ attitudes on VS monitoring in detecting patient deterioration in two hospitals in Saudi Arabia. The nurses manifested modest level of attitudes toward VS monitoring, with “key indicators” receiving the most positive attitude and “technology” receiving the poorest attitude. The hospital where the nurses work (Hospitals 1 and 2), younger age, gender (being male), marital status (being single), clinical area (working in intensive care unit), number of handled patients per shift (having 11–20, and > 20 patients), and longer years of experience demonstrated multivariate influences on the five dimensions of the nurses’ positive attitude toward VS assessment. This study demonstrated that the nurses’ attitudes toward VS monitoring varied to some degree, as noted by the respondents having average knowledge and competence on such important nursing tasks, with the possible cause being multifaceted. Taken together, these findings highlighted the need for continuing education of nurses, especially in using technology for VS monitoring.



6 Implications

Central to patient safety and quality care is the prompt recognition of and intervention to patients’ deteriorating condition. Nurses, who are often the healthcare workers with most contact to the patients, have essential roles in this crucial responsibility. However, the clinical nurses surveyed in this study had only modest attitudes on this important and fundamental nursing responsibility. Their moderate perception of their knowledge and competence in this fundamental skill was also alarming and should be considered in planning and executing interventions to improve and ensure that nurses have positive attitude, adequate knowledge, and excellent skills in VS monitoring. The findings provide valuable knowledge on which aspect of the attitudes toward VS monitoring needs to be improved. The poor attitudes toward technology among nurses send a signal that continuing educational interventions regarding technology in relation to VS monitoring are needed. The poor attitudes toward knowledge related to VS monitoring in identifying clinical deterioration and the moderate level of reported VS monitoring knowledge among nurses also implied the need to improve the knowledge of nurses regarding this important nursing responsibility. Nurse educators may use these information to develop continuous professional development on this fundamental nursing skills. Furthermore, the predictors of the clinical nurses’ attitudes reported in this study may be useful for nurse educators, nurse managers and other hospital policymakers in developing focused interventions targeting enhanced VS monitoring attitudes. For example, older nurses must be encouraged to improve their technological orientation and knowledge on VS monitoring. The nurses in other wards should also be the focus due to their poorer attitudes toward VS monitoring than ICU nurses. Moreover, the nurse–patient ratio must be revisited and considered. An ideal ratio must be observed to avoid its negative effect on the nurses’ attitudes toward VS monitoring.
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Objective: Patient education is an important part of ankylosing spondylitis (AS) management. Effective patient education should be targeted at specific priorities and needs of the patients. However, the educational needs of patients with AS in China have not been systematically explored. The purpose of this study was to assess the level of educational needs and analyze associated factors in patients with AS in China.
Methods: This multicenter cross-sectional study was conducted at five hospitals in China. The Chinese version of the Educational Needs Assessment Tool (ENAT) was used to measure educational needs. Disease activity and physical function were assessed using the Bath Ankylosing Spondylitis Functional Index (BASFI) and Bath Ankylosing Spondylitis Disease Activity Index (BASDAI). Multiple linear regression analysis was used to identify the predictors of educational needs.
Results: This study included 163 patients with AS. The mean ENAT score was 86.25 (31.64). Patients wanted to know more about the arthritis process, self-help measures, and treatments. Multiple linear regression analysis indicated that younger age, being female, higher disease activity, and no family history of AS (p < 0.05) were positive predictors of educational needs.
Conclusion: Patients with AS in China have considerable educational needs, particularly in the domains of arthritis, self-help, and treatment. Female patients and patients with younger age, higher disease activity, and no family history may have higher educational needs. These factors should be considered when conducting need-based patient education programs. Healthcare professionals should integrate need-based patient education into rheumatology care in the future.

Keywords
 educational needs; ankylosing spondylitis; patients; health problems; disease activity


1 Introduction

Ankylosing spondylitis (AS) is one of the most common chronic inflammatory rheumatic diseases that often affects the sacroiliac joints and axial skeleton (1). The prevalence of AS in mainland China is 0.29% and continues to increase (2). AS affects men more than women, with a gender ratio of 2–3 to 1 (1, 3). Early-onset AS is characterized by symptoms that typically appear in the second or third decade of life. However, late-onset AS (LoAS) is estimated to occur in approximately 3.5–13.8% of all cases of AS (4, 5). AS often causes pain, joint damage, physical problems, inability to work, and impaired quality of life (6, 7). Moreover, the disease cannot be cured (8, 9). The main goal of treating patients with AS is to maintain health-related quality of life by controlling disease activity, preventing the progress of joint damage, and preserving function and social participation (8, 9). Thus, strategies should be developed to help patients manage their disease.

Patient education is an important component of AS management (9, 10). Patient education is an interactive process between patients and healthcare professionals that enables patients to manage their disease and improve coping strategies and quality of life (11). Previous evidence (10–12) suggested that tailored need-based education has positive effects on medication adherence and health outcomes. Meanwhile, the European League Against Rheumatism (EULAR) recommended that patient education should be tailored to address the individual needs and priorities for people suffering from inflammatory arthritis (10). Healthcare professionals should identify patients’ educational needs and priorities before developing effective and tailored patient education.

Existing studies that explore patients’ educational needs are mainly focused on patients with rheumatoid arthritis (RA) (13–18). The educational needs and priorities of AS patients have not been well-established. Haglund et al. (19) found that patients with spondyloarthritis (SpA), including AS, had considerable educational needs with important issues related to self-help, feelings, and disease processes. Marques et al. (20) found that patients with AS had a high level of educational needs in the “Disease process,” “Feelings,” and “Managing pain” domains. Several studies have reported that patients with AS have unmet needs (21–24). However, these studies cannot provide sufficient evidence for planning tailored education for AS patients. A patient-reported tool, the Educational Needs Assessment Tool (ENAT), was developed to help patients identify what they needed for patient education (25). The ENAT has been validated for systematically assessing the educational needs of different rheumatic diseases (including AS) and has been adapted into different languages (14, 26, 27). It is considered a straightforward and useful tool that can identify the needs of patients and direct healthcare professionals to develop patient education to meet patients’ needs (28, 29).

Thus, the educational needs among AS patients in China have not been systematically explored. This study aimed to assess the educational needs of Chinese patients with AS and analyze the associated factors. This will enable healthcare professionals to meet patient needs and enhance the effectiveness of patient education.



2 Materials and methods


2.1 Study design

This study used a multicenter cross-sectional design to systematically explore the educational needs of Chinese AS patients. This study was conducted at the Department of Rheumatology of five tertiary hospitals in China: Jiujiang No. 1 People’s Hospital, Second Hospital of Shanxi Medical University, Deyang People’s Hospital, Hospital of Chengdu University of Traditional Chinese Medicine, and West China Hospital, Sichuan University.



2.2 Participants

Potential patients were selected using convenience sampling from the Department of Rheumatology of five tertiary hospitals between July 2021 and November 2022. The inclusion criteria were as follows: (1) patients who met the Modified New York Classification Criteria for AS (30), (2) patients who were able to complete the questionnaire, (3) patients who had no mental impairment, and (4) patients who were 14 years and above. Patients who did not like to participate in this study and those with other concomitant rheumatic diseases and psychiatric disorders were excluded from the study.



2.3 Data collection and measures


2.3.1 Demographic and disease-related data

Demographic data included age, gender, educational level, and ethnic group. Disease-related data included family history of AS (yes/no) and diagnosis duration. These data were collected using questionnaires from patients.



2.3.2 Educational needs

Educational needs were assessed using the Chinese version of ENAT (31). In addition, the following two questions were used to obtain information on the overall educational needs of the patients: (1) whether they wanted education to help them deal with arthritis (yes/no) and (2) how much information they wanted to deal with arthritis, based on four answers, “I do not want to know anything,” “I want to know some things,” “I want to know lots of things,” and “I want to know everything.” The ENAT is a patient-reported questionnaire used to systematically identify the educational needs of patients with arthritis (25). The Chinese version of ENAT has 39 items and consists of eight domains: pain management (five items), movement (four items), feelings (four items), arthritis process (seven items), treatments (six items), self-help measures (six items), support systems (four items), and adjuvant therapy (three items) (31). Each item was scored on a 5-point Likert scale ranging from 0 (not at all important) to 4 (extremely important). Each domain score was calculated by summing all items from this domain. The total ENAT scores were calculated by summing all domain scores (0–156), with higher scores indicating higher demand for education (31). The standardized score of each domain was calculated to ensure that different domains could be compared (27, 32). The total scores for each domain were divided by the maximum possible domain score and then multiplied by 100 (25). Currently, the ENAT has proven to be a valid tool for estimating educational needs (14, 27). In the current study, Cronbach’s α for the total questionnaire was 0.969.



2.3.3 Physical function

The Bath Ankylosing Spondylitis Functional Index (BASFI) was used to measure physical function in patients with AS. The BASFI is a 10-item self-completed instrument that reflects function and patients’ ability to deal with daily life (33). The total score ranges from 0 to 10 (33). A higher BASFI score indicates worse physical function.



2.3.4 Disease activity

We used the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) to estimate the disease activity in patients with AS. The BASDAI is a self-report instrument consisting of six items to assess fatigue, spinal and peripheral joint pain, localized tenderness, and morning stiffness (34). The total BASDAI score ranges from 0 to 10, with higher scores indicating more severe disease activity.




2.4 Procedures and ethical considerations

The investigators at each hospital were trained before data collection. The investigators then used questionnaires to collect data from the participants when they visited the Department of Rheumatology for routine care. The study was approved by the West China Hospital (No. 20160364). It conformed to the Declaration of Helsinki to protect the human subjects. All participants were informed of the purpose and procedure of the study, and they provided written informed consent.



2.5 Statistical analysis

Statistical Package for the Social Sciences (SPSS 21.0, Chicago, IL, United States) was used to analyze the data. The normality of the data was evaluated using the Shapiro–Wilk test along with histograms, P–P plots, and Q-Q plots. Continuous data are presented as mean (standard deviation, SD) and median (interquartile range), and categorical data are presented as frequencies and percentages (%). Spearman’s correlation analysis was used to explore the relationships between educational needs and age, disease duration, BASFI score, and BASDAI score. The closer the r-value comes to 1, the stronger the relationship (35). The strength of the correlation was classified as negligible (0 ≤ r < 0.3), weak (0.30 ≤ r < 0.50), moderate (0.5 ≤ r < 0.7), and strong (0.70 ≤ r ≤ 1) (35). An independent-samples t-test was used to compare the educational needs of the patient subgroups. Finally, predictors of educational needs were determined using multiple linear regression analysis. Statistical significance was set at a p-value of <0.05.




3 Results


3.1 Characteristics of participants

A total of 180 patients completed the questionnaires. However, we excluded 17 patients due to incomplete questionnaires and included 163 patients with AS in this study (135 male patients and 28 female patients). The mean (SD) age of AS patients was 33.18 (10.02) years, ranging from 14 to 70 years. The median year of disease duration was 4.00. Most of the participants were Han people and reported no family history of AS. The median BASDAI and BASFI scores were 3.20 and 1.30, respectively. The characteristics of 163 patients with AS are presented in Table 1.



TABLE 1 Characteristics of patients with ankylosing spondylitis.
[image: A table displays variables related to a medical study, including age, disease duration, gender, ethnic group, education level, family history of ankylosing spondylitis, and scoring indexes. Age is presented as a mean of 33.18 with a standard deviation of 10.02. Disease duration has a median of 4.00 years with an interquartile range of 8.00. Gender distribution is 17.2% female and 82.8% male. Majority are Han nationality at 88.3%. Education divides between middle school and below (51.5%) and college and above (48.5%). Family history shows 20.9% with a history. BASDAI and BASFI scores have medians of 3.20 and 1.30, respectively.]



3.2 Educational needs

The educational needs of AS patients are presented in Table 2. In the current study, most of the participants (n = 131, 80.4%) wanted an educational intervention to help them deal with AS, and 38.7% (n = 63) of the patients would like to know ‘everything to deal with AS’. The mean ENAT score was 86.25 (31.64). The highest domain scores for educational needs were found for the arthritis process (18.12 ± 7.01), self-help measures (14.71 ± 6.12), and treatments (15.10 ± 5.78).



TABLE 2 Educational needs of patients with ankylosing spondylitis.
[image: A table showing variables related to educational needs. For "Do you want education?", 80.4 percent said yes, and 19.6 percent said no. Regarding information desire, 3.1 percent do not want to know, 12.9 percent want to know some things, 45.4 percent want to know lots, and 38.7 percent want to know everything. Educational needs areas include managing pain, movement, feelings, arthritis process, treatments, self-help measures, support systems, and adjuvant therapy, with mean scores and percentage of maximum scale values provided. Total score is 86.25, representing 55.3 percent of maximum.]



3.3 Variables associated with educational needs measured by ENAT

Table 3 presents the relationships between age, disease duration, BASDAI scores, and BASFI scores, and educational needs of patients with AS. Older age was correlated with lower educational needs in the movement domain (r = −0.190, p = 0.015). Longer disease duration was associated with higher educational needs in the domain of support system (r = 0.180, p = 0.022). Higher disease activity was associated with higher domain scores for feelings (r = 0.194, p = 0.013), arthritis process (r = 0.180, p = 0.021), treatments (r = 0.155, p = 0.049), support systems (r = 0.192, p = 0.014), adjuvant therapy (r = 0.205, p = 0.009), and total scores (r = 0.172, p = 0.028). The results indicated negligible correlation between disease duration, age, disease activity, and educational needs. However, no statistical correlation was detected between physical function and educational needs in our study.



TABLE 3 Correlation of educational needs with age, disease duration, BASDAI, and BASFI.
[image: Table showing correlation coefficients (r) and p-values (p) for variables related to age, disease duration, BASDAI, and BASFI. Variables include managing pain, movement, feelings, arthritis process, treatments, self-help measures, support systems, adjuvant therapy, and total score. Notable p-values less than 0.05 are marked with an asterisk, indicating statistical significance. BASFI and BASDAI are indices related to ankylosing spondylitis.]

Table 4 summarizes the differences in educational needs according to gender, ethnic group, family history of AS, and educational level. Female patients had significantly higher educational needs regarding the arthritis process and self-help measures than male patients (p < 0.05). Han people scored higher on educational needs within the domains of feelings, arthritis process, and support systems (p < 0.05). Patients with a family history of AS reported lower educational needs regarding the arthritis process, treatments, support systems, adjuvant therapy, and total scores (all p < 0.05). There were no statistically significant differences in the ENAT scores between patients with different educational levels.



TABLE 4 Difference in AS patients’ educational needs by gender, ethnic group, family history, and educational background.
[image: Statistical table showing variables related to ankylosing spondylitis across different groups, including Gender, Ethnic group, Family history, and Education level. It provides mean scores and standard deviations for categories like Managing pain, Movement, and more, along with t-values and p-values indicating significance. Significant differences are marked with an asterisk.]

Table 5 describes the results of the multiple linear regression analysis using ENAT total scores as the dependent variable. Younger age (p = 0.004), higher disease activity (p = 0.007), being female (p = 0.035), and no family history of AS (p = 0.043) were significant predictors of higher educational needs. These variables accounted for 11.6% of the variance in the ENAT total scores.



TABLE 5 Multiple linear regression analysis.
[image: Table displaying variables influencing ankylosing spondylitis. Variables include age, BASDAI, BASFI, disease duration, gender, ethnic group, family history, and education level. Significant predictors with *p < 0.05 are age, BASDAI, female gender, and family history. Standardized coefficients, t-values, and p-values are shown for each variable.]




4 Discussion

This study used the ENAT to explore the educational needs of Chinese patients with AS and analyzed its predictors. We found that approximately 80.4% of patients expressed a need for education to better manage their disease. The mean (SD) ENAT total score was 86.25 (31.64), which is similar to previous studies on spondyloarthritis patients (19, 36), systemic lupus erythematosus (SLE) patients (37), and AS patients (20), but higher than those of systemic sclerosis, rheumatoid arthritis, and systemic vasculitis (32, 38–40). Patients reported that the most important educational needs were found in the domains of the arthritis process, self-help measures, and treatments. These results were partially similar to a study in Portugal: Patients with AS had higher educational needs in the disease process, self-help measures, and managing pain domains (20). In addition, previous studies have revealed that patients with RA and SpA have high educational needs regarding treatment, self-help measures, and arthritis process (16, 19). This study also demonstrated that Chinese patients with AS had considerable educational needs. The ENAT is a simple and useful tool in both research and clinical practice (28). In the future, ENAT could be used to identify educational needs and develop education. Tailored patient education focusing on disease and medical care should be integrated into standard rheumatology care.

In the current study, younger patients with AS were found to have higher educational needs. Since some patients develop and are diagnosed with AS before 18 years (41), it is also important to know their needs. We did not exclude teenagers, which may have resulted in a higher proportion of younger patients included in our study. Previous studies on patients with RA have indicated that younger patients have a greater need for information and education (13, 38). Inflammatory arthritis, particularly AS, typically affects young people at their work age (42). Meanwhile, younger patients might have a deficit in knowledge and strategies to cope with the disease and life well (16). This may result in a greater need for information and education to manage the disease in younger patients. Thus, established patient education programs should focus on younger patients with AS.

We found that female patients had higher educational needs than male patients. An earlier study on patients with SpA and AS revealed that female patients expressed higher educational needs in the domains of pain management, movement, feelings, self-help, and total scores compared with male patients (19, 20, 36). Similarly, Cooksey et al. (22) reported that women were more likely to seek information about AS than men. Compared to male patients, female patients with AS had a higher disease burden and less improvement in outcome measures when receiving treatment (43). Patients with severe health problems may seek medical information (44). In addition, men with arthritis prioritize their work commitments over health problems, which may result in less need for patient education for male patients (44, 45). Therefore, gender differences should be considered before conducting tailored education for patients with AS.

Undoubtedly, patients with more active disease have a higher demand for education than patients with rheumatic disease (19, 36, 37, 39, 44). We found that disease severity was significantly correlated with higher educational needs in AS patients. Patients may ask for information and education to cope with the disease and their life when the disease affects them (44). Sierakowska et al. (39) revealed that patients with severe disease are more likely to benefit from patient education. In future studies and clinical practice, health professionals can use ENAT to identify patients with the highest educational needs and patients who are most interested in education to provide the most effective patient education.

In addition, patients with a family history of AS had a lower need for education than those with no family history of AS. A possible reason may be that patients with family history can discuss and receive information about AS from their families, which may result in relatively lower educational needs for these patients. Healthcare professionals should provide adequate educational information and opportunities for communicating with other patients to AS patients, especially those without a family history.

Although several studies have shown that disease duration, functional limitation, and educational level are associated with educational needs in systemic sclerosis and RA (38, 39), no significant association was detected in the current study. Haglund et al. (19) found that disease duration did not affect the educational needs of patients with SpA. Schouffoer et al. (32) revealed no association between educational needs and the duration of disease or educational level in systemic sclerosis. Further studies should explore the effects of these variables on the educational needs of patients with AS.



5 Limitations and future directions

The current study had several limitations. Although we recruited participants from five hospitals in China, all participants were recruited using convenience sampling, which may have limited the results of this study. As the ENAT has proven to be a valid questionnaire for assessing the educational needs of patients with arthritis, the tool has only seven domains and does not cover all information on educational needs in patients with AS. Future studies should use a mixed method to explore the educational needs of AS patients. The older adults has been increasingly globally. The treatment approach in geriatric rheumatological patients is similar to that in adult patients. As life expectancy increases, the incidence of rheumatological diseases in the older adults also increases. Therefore, studies that include older age groups are needed. Finally, this cross-sectional study did not detect fluctuations in educational needs. Future studies should use a longitudinal research design to explore the fluctuations in educational needs.



6 Conclusion

Patients had considerable educational needs in China, and the arthritis process, self-help measures, and treatment have been identified as the most important domains. In addition, younger age, being female, higher disease activity, and no family history of AS would lead to a greater need for education. These factors should be considered when providing effective education to patients. Our findings suggest that need-based patient education should be integrated into rheumatology care.
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Background: Currently, patient satisfaction is a major concern in the healthcare system of Ethiopia. Patient satisfaction with nursing care is considered an important factor in explaining patients’ service quality. Satisfied patients are more likely to have a good relationship with nurses, which suggests improved quality of care.
Objective: To assess the prevalence of patient satisfaction and its associated factors among admitted patients in Addis Ababa city public referral hospitals, Ethiopia 2023.
Methods and materials: An institutional-based cross-sectional study design was employed among 471 randomly selected patients from June 1 to July 30, 2023. Interviewer-administered a structured questionnaire was used to collect data. Patient satisfaction was measured by using the Newcastle Nursing Care Satisfaction Scale. Bivariable and multivariable logistic regressions were used to identify the factors associated with patient satisfaction.
Result: 471 participants responded among 506 selected patients yielding a response rate of 93%. The satisfaction of patients was 47.8% (95% CI = 42.9, 52.2%) Multiple logistic regression showed that participants aged 26–35 were less likely to be satisfied with nursing care [AOR = 0.25, 95% CI: 0.11, 0.56]. In contrast, those in the surgical ward [AOR = 3.85, 95% CI: 1.98, 7.45] and ophthalmology ward [AOR = 4.27, 95% CI: 1.81, 10.05] were more satisfied. No previous admission [AOR = 0.13, 95% CI: 0.07, 0.26], having no comorbidities [AOR = 13.4, 95% CI: 7.06, 25.4], and shorter admission duration [AOR = 9.14, 95% CI: 3.46, 24.11] were found to be factors with a significant association with patient nursing satisfaction.
Conclusion: Overall, just under one in every two admitted patients were satisfied, indicating areas for potential improvement in nursing care. Specific factors such as patients in the age range of 26 to 35 reported significantly lower levels of satisfaction, whereas patients in the surgical and ophthalmology wards, as well as those without comorbidities and with shorter hospital stays, reported significantly higher levels of satisfaction. These findings emphasize the importance of targeted strategies to enhance nursing care.
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Background

Patient satisfaction is defined as the patient’s judgment on the quality of care in all aspects, particularly concerning the interpersonal process. Based on Andrea Eisenberg, 2020 patient satisfaction defined as a measure of how happy a patient is with their healthcare (1, 2). It is related to technical and interpersonal behavior, partnership building, immediate and positive nonverbal behavior, more social observation, courtesy, consideration, clear communication and information provision, respectful treatment, frequency of contact, length of consultation, service availability, and waiting time (3, 4).

Nurses and nursing care are very pertinent components of any healthcare system. It is a multidimensional concept that has the following aspects: the art of care, the technical quality of care convenience, cost, physical and environmental organization, availability of the resource, continuity of care, and outcomes (5, 6). Nursing symbolizes the art of care. Nurses provide emotional support, comfort, and advocacy for patients during often vulnerable times. Their ability to listen attentively, build rapport, and explain complex medical information clearly and compassionately is crucial for patient well-being (7). Additionally, nursing care is grounded in the technical quality of healthcare. Nurses are skilled professionals with a wide range of knowledge. They conduct thorough health assessments, create personalized care plans, perform nursing procedures, and provide patient education (8, 9).

Patients can assess the healthcare practitioners and services from their subjective perspective, even while they are unable to determine certain technical features. They are the best source of accurate information regarding clarity of explanations, the kindness of information they are receiving, barriers to obtaining care, or the nurse’s interpersonal behavior (10, 11). Patient satisfaction has been used as a significant indicator of quality services provided by healthcare personnel (9). As a result, patients’ satisfaction with nursing care is a significant factor influencing their overall satisfaction with health facility services (12–14). In Ethiopia, despite the Ethiopian Federal Ministry of Health develop various national quality management guidelines to enhance patient satisfaction, studies indicate that significant challenges persist in effectively implementing these guidelines (15, 16). A systematic review by Mulugeta et al. analyzed 15 studies and revealed a pooled prevalence of patient satisfaction with nursing care in Ethiopia was 55.15% (5).

Patient satisfaction with nursing care is related to the quality of nursing care (5). By exploring the levels of patient satisfaction, we can get insights into various aspects of the nursing services they receive. This feedback can highlight positive areas such as effective communication, empathy, and responsiveness, as well as areas needing improvement in overall patient engagement. Furthermore, by analyzing patient satisfaction, healthcare facilities can identify patterns and trends that inform quality improvement initiatives.

Even though this topic has been the subject of several studies in Ethiopia as well as globally, the results are still inconclusive and contradictory (17). Specifically in Ethiopia, almost all studies are limited to single health facilities that are set in the countryside (15, 18–20). The Ethiopian civil service reform strategy has been implemented in all hospitals to enhance service provision for the community (21). Based on this fact, it is crucial to understand the satisfaction levels of patients admitted to wards with more health facilities in Addis Ababa, where patients come from diverse regions using standard measurement tools to ensure reliable data. Additionally, a limited study was conducted on patient satisfaction with nursing care services in the country’s largest referral hospitals, which serve patients from a variety of regions. Therefore, this study is intended to assess the level of patient satisfaction and associated factors toward nursing care in Public Referral Hospitals of Addis Ababa, Ethiopia.



Materials and methods

This study was conducted following principles outlined in the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines (22), ensuring rigor, transparency, and completeness in the reporting of our methodology and findings.


Study design, population, and sample

An institutional-based cross-sectional study was conducted from June 1 to July 30, 2023, in two randomly selected public referral hospitals in Addis Ababa. The study population consisted of all admitted adult patients in these hospitals who met the inclusion criteria and provided consent to participate.

The sample size was determined using a single population formula, based on the assumption that the prevalence of patient nursing satisfaction is 49.2%, as reported in a study conducted at Debre Berhan Referral Hospital in Ethiopia (19). A 95% confidence level and a 5% margin of error (d) were applied. After accounting for a 10% non-response rate and a design effect of 1.5, the final sample size was calculated to be 506.



Inclusion and exclusion criteria

All adult patients admitted for more than 24 h at the selected hospitals during the study period were included in the study. Patients who were seriously ill or unconscious at the time of data collection period were excluded from the study.



Instruments and operational definition of variables

The Newcastle Nursing Care Satisfaction Scale (NSNS) was used to measure patient satisfaction. The satisfaction subscale assesses satisfaction with all aspects of nursing care using 19 items rated on a 5-point Likert scale (Not at All Satisfied, Barely Satisfied, Quite Satisfied, Very Satisfied, Completely Satisfied). The NSNS tool demonstrated excellent reliability with a Cronbach’s α of 0.96 from previous studies. A satisfaction sum score for each patient was calculated, and the mean score was used to dichotomize satisfaction into satisfied and unsatisfied. Based on this, the following definitions were made:

	Satisfied: The mean score of the patient’s Newcastle Nursing Care Satisfaction Scale was 38.32. Respondents who scored above the mean value were regarded as satisfied with nursing practices.
	Unsatisfied: Patients who scored below the mean on the Newcastle Nursing Care Satisfaction Scale were regarded as unsatisfied with nursing practices.



Sampling procedure

Multistage sampling was used to get the study participants. The first two public referral hospitals were selected randomly after which the sample size (506) was allocated by probability proportional to size (PPS) considering their last one-month admission coverage before data collection. Again, this number was reallocated proportionally to the different wards of the selected hospitals excluding pediatric and neonatal admission wards. Systematic random sampling was employed to select the study participants from their sequence of admission registration during the study period. Every two admitted patients were considered for participation and the first patient was selected randomly at the beginning of the study. The sampling interval (K) was calculated by dividing the total sample size by the allocated sample size for each hospital. Similar approaches were applied to get the study participants in the selected wards.



Data collection tools and procedure


Data collection instrument

Data were acquired through a structured, pre-tested, and interviewer-administered questionnaire which was developed by reviewing different literature. These carefully designed questionnaires encompass various sections, with Part I: focusing on the socio-demographic variables of the participant. Part II: Questions contained admission characteristics of the patient, and Part III: Questions to assess patients’ satisfaction toward nursing care with the Newcastle Nursing Care Satisfaction Scale (NSNS).



Data collection procedure

For data collection, BSc nursing staff were selected and trained to administer the questions. A private room at the hospital was used to interview patients to provide privacy and aid in the attainment of honest responses from the participants.

To supervise both the data collectors and the entire data collection process, two public health experts were selected. The principal investigator dedicated a day to providing training for the supervisor and data collectors, covering the study’s objectives, the content of the instruments, the participant selection process, how to fill out the questionnaire, and how to approach individuals ethically. All study participants had their understanding of the study’s aim, the consent form, the confidentiality issue, and informed consent guaranteed.



Data quality control

A half-day training session was conducted for both data collectors and supervisors. The questionnaire underwent a pre-testing phase conducted in Black Lion Hospital involving 25 patients that was a representative of 5% sample size. More importantly, the satisfaction scale was standard and used internationally by different scales. The questionnaire was prepared in the English language initially and translated into Amharic and then back to English to check their consistency by a bilingual language expert. Necessary modification in the questionnaire was made based on the nature of the gaps identified during the pretest. Data entered Epi-data version 7.2.1, cleaned and explored for outliers, missed values, and any inconsistencies.



Data processing and analysis

The collected data was cleaned and checked for completeness and consistency after which it was entered into Epi-data version 7.2.1. Then it was exported to Statistical Package for Social Science [SPSS] Version-27 software for analysis. Data exploration was done using, frequencies, percentages, and graphs. Cross-tabulation was done and variables that did not violate assumptions of logistic regression were entered into binary analysis. Variables with significant association in binary logistic regression with a p-value less than 0.25 were entered into multiple logistic analyses to control possible confounding variables and to identify independent predictor variables.

A multicollinearity test was conducted to assess the correlation between independent variables using the standard error and variance inflation factors. A multiple logistic regression model was used to declare the prediction of satisfaction by independent variables at a p-value less than 0.05 and Adjusted Odds Ratio (AOR) with 95% Confidence Interval (CI). The fitness was tested with Hosmer and Lemeshow significance values with variability explanations of satisfaction among satisfied and non-satisfied.





Results


Socio-demographic characteristics of respondents

A total of 471 patients participated in the study with a response rate of 93%. The mean (±SD) age of the participants was 37.76 (±12.17) years. Based on the findings (33.8%), (51.8%), (71.5%), and (63.9%) were between the age group 26–35 years, female, married, and urban residents, respectively (Table 1). Regarding educational status; 146 (30.9%) participants had no formal education while 119 (25.2%) had certificate and above grades (Figure 1).



TABLE 1 Socio-demographic characteristics of admitted patients in public health hospitals of Addis Ababa, Ethiopia, 2023 (n = 471).
[image: Table displaying demographic data on age, sex, marital status, ethnicity, residence, family support, and occupation of patients. Age groups: 18-25 to 56+, with 26-35 the most represented at 33.8%. Sex: balanced with 51.8% female. Marital Status: mostly married at 71.5%. Ethnicity: predominantly Oromo at 52%. Residence: mainly urban at 63.9%. Family support: 90.7% have support. Occupation: primarily housewives and private/self-employed, at 31.8% and 31.4% respectively.]

[image: Bar chart showing educational attainment levels. "No formal education" has 146, "Primary grades" has 107, "Highschool grades" has 61, "Preparatory grades" has 38, and "Certificate and above" has 119.]

FIGURE 1
 Educational status of patients admitted at public health hospitals of Addis Ababa, Ethiopia, 2023 (N = 471).




Admission characteristics of patients

The average length of stay for patients, indicated by the mean (±SD), was 9.2 (±9.7) days. The majority (43.5%) had stayed in the hospital for 4–7 days, with the next most common duration being 8–14 days. Additionally, a significant portion of participants were from the standard admission rooms (Table 2).



TABLE 2 Admission characteristics of patients admitted at public health hospitals of Addis Ababa, Ethiopia, 2023.
[image: Table displaying variables related to hospital admissions. Admission ward shows percentages across medical (25.9%), surgical (26.1%), gynecology/obstetrics (14.6%), ophthalmology (20.6%), and orthopedics (12.7%). Usual admission rooms account for 86.4% and unusual rooms 13.6%. Marital status includes currently married (71.5%), single (22.5%), and others (5.9%). History of previous admission: yes (44.4%), no (55.9%). Presence of comorbid disease: yes (49.3%), no (50.7%).]



Newcastle nursing care satisfaction scale scores of patients

In this study, participants were asked to rate their satisfaction using the Newcastle Nursing Care Satisfaction Scale (NNCSS). The results showed that a significant proportion of patients were content with the time nurses spent interacting with them, with 41.4% being quite satisfied and 14.2% very satisfied. However, only 27.0% were very satisfied with the responses from nurses. Additionally, 41.6% of patients reported being barely satisfied with the frequency of nurses checking on their well-being. Concerning patient privacy, only 32.1% of patients were completely satisfied with the privacy provisions during their care (Table 3).



TABLE 3 Satisfaction of patients admitted at public health hospitals of Addis Ababa based on Newcastle nursing care satisfaction scales (NNCSS) (N = 471).
[image: Table showing Newcastle nursing care satisfaction scale questions with possible answers and frequencies. The questions cover aspects like time spent, capability, patient care knowledge, helpfulness, and privacy. Responses are categorized as not at all satisfied, barely satisfied, quite satisfied, very satisfied, and completely satisfied, with corresponding frequency percentages. Most responses are concentrated in the barely satisfied and quite satisfied categories, with fewer respondents in the completely satisfied category. Frequencies vary across different questions, reflecting diverse levels of patient satisfaction.]



Prevalence of patient satisfaction

The average score of patient satisfaction, represented by the mean (±SD), was determined to be 36.32 (± 7.4). Following the operational definition outlined in the research, patients were categorized as unsatisfied if they scored below the mean and satisfied if they scored equal to or above it. This classification resulted in 47.8% (95% CI = 42.9, 52.2%) of patients being classified as satisfied (Figure 2).

[image: Pie chart titled "Proportion of Nursing Care Satisfaction" showing two segments: 52% Unsatisfied in orange and 48% Satisfied in blue.]

FIGURE 2
 Proportion of nursing care satisfaction among patients admitted at public health hospitals of Addis Ababa, Ethiopia, 2023.




Factors associated with patient satisfaction

The comparison between satisfied and unsatisfied patients revealed distinct factor variables linked to patient satisfaction. Initially, twelve variables, encompassing socio-demographic and admission characteristics, were presumed to be associated with patient satisfaction. Through bivariate analysis, six of these variables demonstrated associations with a p-value less than 0.25, prompting their inclusion in multivariable analysis. In the model, participant in the age group of 26–35 [COR = 0.40 (95% CI: (0.21, 0.73))], 36–45 [COR = 1.96 (95% CI: (1.028, 3.76))], ruler residence [COR = 1.74 (95% CI: (1.188, 2.55))], participant admitted to surgical ward [COR = 3.54 (95% CI: (2.09, 6.0))], obstetrics and gynecology ward [COR = 3.07 (95% CI: (1.66, 5.66))], and patient admitted to ophthalmology ward [COR = 6.0 (95% CI: (3.31, 10.89))], having no history of previous admission [COR =  0.34 (95% CI: (0.23, 0.50))], having no comorbidity [COR =  4.96 (95% CI: (3.35, 7.33))] were found to have a statistically significant positive association with patient nursing care satisfaction.

In the multivariate analysis, participants in the age group of 26–35 were less likely to be satisfied with nursing care [AOR = 0.25, 95% CI: 0.11, 0.56]. Conversely, those admitted to the surgical and orthopedic wards were almost four times more likely to be satisfied with nursing care [AOR = 3.85, 95% CI: 1.98, 7.45]. Additionally, participants within the ophthalmology ward were also around four times more likely to be satisfied with nursing care [AOR = 4.27, 95% CI: 1.81, 10.05].

Having no history of previous admission was associated with lower satisfaction at [AOR = 0.13, 95% CI: 0.07, 0.26] while having comorbidity was strongly associated with higher satisfaction [AOR = 13.4, 95% CI: 7.06, 25.4]. Moreover, the duration of admission also played a significant role in patient satisfaction [AOR = 9.14, 95% CI: 3.46, 24.11]. These factors maintained their significant associations with patient nursing satisfaction in the multivariable analysis (Table 4).



TABLE 4 Factors associated with nursing care satisfaction among patients admitted at public health hospitals of Addis Ababa, Ethiopia, 2023.
[image: Table showing nursing care satisfaction across different variables with bivariate and multivariate logistic regression results. Categories include age, current residence, admission wards, history of admission, comorbid disease, and hospital stay length. Significant associations in bold: age 26–35 (AOR 0.25, p < 0.005), surgical wards (AOR 3.85, p < 0.005), ophthalmology wards (AOR 4.27, p < 0.05), previous admission history (AOR 0.13, p < 0.005), and comorbid disease (AOR 13.4, p < 0.005). Significantly associated hospital stay: ≤3 days (AOR 9.14, p < 0.005).]




Discussion

Patients’ satisfaction has been used as a significant indicator of quality services provided by health care providers. Consequently, the most important predictor of patients’ overall satisfaction with hospital care is particularly related to their satisfaction with nursing care. The present study aimed to assess the prevalence of patient satisfaction and its associated factors among patients admitted to public hospitals in Addis Ababa city.

The study showed 47.8% of patients were satisfied which means just under one in every two admitted patients were satisfied. The prevalence is almost consistent with the findings in a study conducted at Debre Berhan Hospital that reported 49.2% patient satisfaction (18) and studies done in eastern Ethiopia (52.75%) (23), and the pooled prevalence (55.15%) of patient satisfaction in Ethiopia (5). It is also almost consistent with the study conducted in Menelik II Hospital in 2016 which reported 54.8% patient satisfaction (24).

However, the prevalence was slightly lower than the studies conducted in Dessie Ethiopia, Mizan-Aman, Bonga and Tepi hospitals and Pawie General Hospital, which reported 58.8, 61.3, and 60.8%, respectively (25–27). It is also lower when it compared to a study in Iran that reported 69% satisfaction (28). The difference could be attributed to differences in the socioeconomic status of study participants in different areas. In the case of Iran, the discrepancy might be due to different standards or procedures of patient care. Additionally, this discrepancy may arise from differences in how satisfaction is operationalized and the techniques used to determine satisfaction status. In this study, patient satisfaction was defined using the mean score as a cut-off point.

Several independent variables were indicated to have a significant association with the dependent variable. Multivariate logistic regression showed that patients in the age group 26–35 were 75% less likely to be satisfied with nursing care. This might be possible because to patients aged 26–35 often is the age significant work and family responsibilities are apparent making hospital stays particularly disruptive. This disruption might contribute to lower satisfaction levels. In the present study patients who came from rural areas were more likely satisfied than those from urban areas. The finding is supported by the study done on patient satisfaction in urban and rural areas of Scotland (29). This might be the fact that most patients from rural areas might have lower expectations regarding healthcare services compared to those from urban areas. The other possible explanation is that most rural dweller in Ethiopia enrolled in community-based health insurance (CBHI) (30), so their healthcare expense is covered through these insurers.

Patients with no prior history of admission were about 87% less likely to be satisfied than those who used to have previous history of admission. The possible explanation might be that this group of patients could not have had experiences with admission that their expectations and the standards they found might affected their satisfaction. This is supported by the study conducted at Debre Berhan Hospital (18). Presence of comorbidity disease other than the present admitting case was also a factor that significantly affected patient satisfaction, patients who had no comorbidity were more likely to be satisfied than those who had comorbidity This could be because those patients with other diseases apart from the current health problem need extra nursing care and follow up while those without other comorbidities do not need extra nursing care that allows appropriate, timely and frequent follow up which increase patient satisfaction. This finding is supported by a study conducted at Dessie (25).

Patients admitted in surgical and ophthalmology wards were more likely to be satisfied than patients in others. The findings are in line with the study done at Pawie General Hospital, west Ethiopia, where patients in the surgical ward were about three times more likely to be satisfied (27). This might be due to surgical and ophthalmology procedures often having well-defined goals and measurable outcomes. This clear goal can lead to a sense of accomplishment for patients. The finding that patients with shorter stays (less than or equal to 3 days) reported higher satisfaction aligns with a study done in an Academic Hospital (31). One possible explanation is that patients with shorter stays may have experienced less severe health issues or undergone less invasive treatments, leading to quicker recovery and higher satisfaction levels.


Strengths and limitations

The present study used a standard tool (NWNCSS) to precisely estimate patient satisfaction. The study adds to the knowledge of understanding of patient satisfaction in admitted patients by widening the study setting to two referral hospitals. Data collectors were nurse professionals who could explain the questions adequately which might have increased data quality. Recall biases are unlikely in the present study as information inquired were present experiences.

Regarding limitations, social desirability bias while participants were requested to give accurate information about services provided while receiving care might have influenced the result of the study. However, they were assured that the interview was for the improvement of services. Furthermore, one potential limitation is that the questionnaire was administered by an interviewer rather than through self-administration by the participants. We recommend that future researchers explore solutions to this limitation to enhance the validity of their findings and minimize bias.




Conclusion

Overall, just under one in every two admitted patients were satisfied, indicating areas for potential improvement in nursing care. Specific factors with satisfaction include the age group 26–35 showing lower satisfaction levels, indicating a need for targeted strategies to address their specific needs. While patients in surgical and ophthalmology wards, along with those with no comorbidities and shorter admission durations, reported significantly higher satisfaction levels. These results highlight the importance of considering demographic and clinical factors when developing care strategies. By focusing on these elements, hospitals can improve the quality of nursing care and enhance overall patient satisfaction.
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Objective: To construct a hierarchical management system for specialist nurses based on Patricia Benner’s theory, and evaluate its implement effect, so as to provide reference for the hierarchical management of specialist nurses.
Methods: Literature retrieval, semi-structured interview and Delphi method were conducted for initially formulation of the draft of hierarchical management system for specialist nurses. Forty-three specialist nurses and 14 nursing managers were selected for the study, using a non-randomized controlled experimental study design, and at the end of the study, the job satisfaction, job engagement, job exuberance, advice behaviors and nursing managers’ overall job satisfaction of specialist nurses were compared before and after the hierarchical management.
Results: This study constructed a hierarchical management system for specialist nurses. The differences in specialist nurses’ job satisfaction, job engagement, job exuberance and constructive behaviors before and after hierarchical management were statistically significant (p < 0.05), and the differences in the nursing managers’ assessment of specialist nurses’ overall job satisfaction were statistically significant (p < 0.05).
Conclusion: The hierarchical management system of specialist nurses based on Patricia Benner’s theory improves the quality of hierarchical management of specialist nurses, which could improve the job satisfaction of specialist nurses. The system could provide guidance and reference for hierarchical management system of specialist nurses.
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1 Introduction

The State of the World’s Nursing 2020 report indicated that strengthening nursing team construction and promoting high-quality development of nursing career was crucial (1). Cultivating professional nursing talent has become the key direction of nursing development in the new era (2). The emergence of specialist nurses has become a crucial driver and fundamental force in advancing the field of nursing toward high quality. Specialist nurse refers to the registered nurse who has obtained the corresponding specialist nurse qualification certificate after systematic training and examination (3); has profound nursing theoretical knowledge, expert nursing skills and rich clinical experience in a specific nursing field. Simultaneously, they actively engage in therapeutic education programs and offer support and advocacy for patients and their families (4), and they are key figures in the specialist nursing team, and their core competency level significantly impacts the quality of nursing care and the advancement of the nursing profession (5).

The National Health and Family Planning Commission of the People’s Republic of China (6) proposed to establish a hierarchical management system for specialist nurses that meet the needs of nursing positions in China by 2020. However, the management of specialist nurses faces a challenging situation that requires attention and resolution. Despite undergoing rigorous qualification training, specialist nurses have not experienced significant changes in their job positions and responsibilities in practice, leading to the widespread issue of “emphasizing training but not utilization.” Consequently, specialist nurses are unable to fully leverage their professional capabilities, which not only impacts their work motivation but also hampers their professional satisfaction. Secondly, due to the lack of unified and standardized qualification and training standards, there is a significant gap in the professional competence of specialist nurses. The gap not only affects the quality of specialist nursing care but also restricts the sustainable development of the specialist nursing career. Furthermore, the traditional nursing management model has been challenging to adjust to the requirements of the contemporary medical environment, which emphasizes task completion and quantity, overlooking the enhancement of nursing quality and patient satisfaction (7). This management approach not only hinders the professional growth of nurses but also impacts the overall efficacy of nursing services. Therefore, it is crucial to construct a hierarchical management system for specialist nurses.

Scholars have proposed a model of clinical progression for nurses at all levels of training. The hierarchical management of nurses strictly follows the principle of core competence requirements and competence level correspondence of specialist nurses to ensure that they can perform various duties according to their professional competence and post characteristics (8). This enables them to leverage their professional strengths and advantages, ultimately enhancing the overall quality and efficiency of nursing services.

Patricia Benner’s theory was developed by Dr. Benner, a professor in the Department of Physiological Nursing at the University of California, San Francisco School of Nursing. This theory serves as a framework for establishing a hierarchical management system for specialist nurses. According to Patricia Benner’s theory, it’s primarily used to assess the needs of nurses at various stages of their professional development (9). Nurses are required to progress through five stages: novice, advanced, competent, proficient, and expert (10). Specialist nurses at each stage exhibit distinct characteristics, each with its own corresponding training needs. Additionally, in related literatures use the term “nurse practitioner” to categorize specialist nurses into five level (11, 12).

Therefore, the purpose of our study was to construct a hierarchical management system and implement it for specialist nurses at various levels. This will offer scientific and theoretical references for a hierarchical management system tailored to specialist nurses.



2 Methods

A mixed-method research design with a quantitative component was used. The literature review, semi-structured interview, and Delphi method were employed to construct a more scientific and reliable hierarchical management system for specialist nurses.


2.1 Construction of a hierarchical management system for specialist nurses


2.1.1 Setting up research team

The research team was composed of 7 personnel, including a director of nursing, a clinical head nurse, a nursing department education nurse, two specialist nurses, a clinical nurse and research nurse a clinical. The director of the nursing department was responsible for coordinating and supervising the work arrangement and progress, the education nurse of the nursing department was responsible for formulating the study protocol, the clinical head nurse, specialist nurses, clinical research nurse and clinical nurse were responsible for literature review, semi-structured interviews, questionnaire development and consultation with experts (see Figure 1).

[image: Flowchart depicting a research process: 5,238 articles identified in multiple databases, filtered to 798 abstracts after duplicates removed, leading to 23 included articles. From these, 429 indicators were collected, followed by expert panel discussion, removing 12 indicators. Final result: 417 indicators collected from 23 literatures.]

FIGURE 1
 Benner’s five-stage “novice to expert” clinical competency model.




2.1.2 Literature retrieval

The research group searched a large number of relevant literatures at home and abroad and traced back the references of the included literature guided by Benner’s theory. The literatures were found through search of PubMed, Web of Science, The Cochrane Library, CINAHL (EBSCO), Embase, China National Knowledge Infrastructure (CNKI), WanFang Database, VIP Database, and China Biology Medicine. The keywords included “Specialist Nurse, Clinical Nursing Expert, Advanced Practice Nurse, Advancement, and more.” Two reviewers worked independently to scan and evaluate full literature. So, 23 studies were eventually included. Initially, the first draft of the hierarchical management system for specialist nurses with 7 first-level indicators, 32 s-level indicators, and 376 third-level indicators were identified. Including job setting, access standards, initial grading standards, promotion standards, job responsibilities, continuing education, assessment standards and other content. The process of screening was displayed in Figure 2.

[image: A pyramid chart depicting five stages of expertise. From top to bottom: Expert (NP5, expert stage), Proficient (NP4, mastery stage), Competent (NP3, competency stage), Advanced Beginner (NP2, advancement stage), and Novice (NP1, novice stage).]

FIGURE 2
 Screening process of hierarchical management system indicators.




2.1.3 Semi-structured interview

Purposive sampling method was used to select five specialist nurses and nursing managers from a tertiary hospital in Fujian Province to conduct semi-structured interviews for 30 min/person. The outline of the interviews included: ① What do you think specialist nurses are like? ② What differences do you think exist between the current working status of yourself/specialist nurses and your expectations? Why? ③ What problems do you think exist in the current utilization and management of specialist nurses? How do you hope to improve it? ④ What do you think needs to be improved in the current management of specialist nurses? The interviews were promptly transcribed, and the content analysis method was used to analyze and refine the themes of the interview data. Members of the research team revised the first draft of the hierarchical management system for specialist nurses based on the results of the interviews and removed two tertiary indicators, and finally the specialist nurses’ hierarchical management system was formulated after the collective discussion and approval of the research team members.



2.1.4 Delphi method

The Delphi method involves multiple rounds of consultation by using questionnaires to obtain the collective opinion of experts until a consensus is reached (13). It usually involves 2–3 rounds of consultation, and the interval between the 2 rounds is generally 4–5 weeks. This method was applied in this study, which included drafting Delphi survey questionnaires, collecting expert feedback and establishing indicators through expert evaluation and discussion. In this study, we defined the term “expert” as someone who: (1) graduated with a bachelor’s degree or above in nursing; (2) has had at least 10 years of clinical work and 5 years of clinical education or management experience in the hospital; (3) should obtain the intermedium or advanced level certificate; (4) they should voluntarily participate in the investigation and promise to participate in two rounds of consultation. The purpose of the study and expert consultation process was explained via email. We encouraged the experts to refer other potential experts interested in the research. After screening potential experts according to the above criteria, the authors contacted them via e-mail and explained the relevant information with the survey. It is recommended that a panel consists of 15–50 members (14), we recruited 20 panel members from 3 tertiary teaching hospitals and a university in Fujian Province, China, from August to October 2021. In the second round, experts were invited to answer the revised questionnaire in the same way as round 1 to reach a consensus. A high level of consensus was achieved after round 2. Table 1 presents the expert demographic data.



TABLE 1 Expert demographic’ characteristics (N = 20).
[image: Table presenting demographic data. All participants are female, totaling 20. Mean age is 41.17 years with a standard deviation of 3.06, and mean working years is 18.33 with a standard deviation of 4.08. Educational levels show 13% with a Bachelor's degree and 7% with a Master's degree. Vocational roles include 19% nurses and 1% teacher.]



2.1.5 Quality control

In order to make sure that the research results were representative and reliable, we had proposed some basic requirements in selecting appraisal experts. And the expert-returned questionnaires were checked carefully, and incomplete questionnaires were removed. After all correspondence forms were returned, the researcher (HY) and team member (YL) read and analyzed the open-ended responses independently. These comments were discussed by the research group to modify, collapse, or exclude each item based on the study aims and literature.

After literature review, semi-structured interviews, and Delphi method, a hierarchical management system for specialist nurses was finally constructed was finally constructed as shown in Supplementary material.




2.2 Implementing the hierarchical management system for clinical specialist nursing staff

In this research, a non-randomized controlled experimental study design was adopted. Forty-three specialist nurses and 14 nursing managers from a hospital were selected for the study using the convenience sampling method from June 2022 to March 2024. The inclusion criteria for the specialist nurses were (1) having nursing qualifications, (2) being engaged in clinical nursing work, holding a junior title or above, (3) passing the initial appointment of NP at the hospital level, (4) obtaining informed consent, and being willing to cooperate with the survey. The inclusion criteria for the nursing managers were (1) graduated with a bachelor’s degree or above in nursing; (2) has had at least 5 years of clinical work experience in the hospital; (3) obtained the intermedium or advanced level certificate. The study was approved by the Ethics Committee. The general information of the study population is detailed in Table 2.



TABLE 2 Demographic information of research population (N = 57).
[image: Two tables compare demographic data of nursing staff. The left table categorizes by age, gender, education, NP levels, working experience, and positions, providing frequency and proportions. The right table focuses on positions, age, education, management experience, and specialist nurse certification, also with frequency and proportions. Key insights include high female representation, predominantly bachelor's-level education, and varied levels of experience and certification.]

Under the coordination of the Nursing Department, we were implementing a hierarchical management system for 43 specialist nurses. Additionally, an in-hospital specialist nurse certification committee will be established, headed by the vice president for nursing. This committee is responsible for establishing and implementing an in-hospital certification system for specialist nurses to ensure that each nurse meets the established professional standards. During the accreditation process, specialist nurses who have obtained specialist nurse certificates through training by the Chinese Nursing Association or provincial institutions, as well as nurses who only possess specialist refresher certificates or meet the basic access requirements for specialist nurses in the hospital, must participate in the NP1 hierarchical competition organized by the hospital’s Specialist Nurse Accreditation Committee before being included in the specialist nurse hierarchical management. After a year of work assessment, the certification committee identified the specialist nurse hierarchical grading. This is necessary to obtain the appropriate hierarchy of specialist nurse qualification. Subsequently, training, utilization, assessment, and competition processes are determined based on the requirements of each hierarchical, as illustrated in Figure 3. At the same time, the Department of Nursing implemented the “Comprehensive Promotion of Specialty Groups Work Program” specialty group management indices, with head nurses from each department serving as specialty supervisors. They were tasked with overseeing the work of 22 specialties and 11 cardiovascular subspecialty groups across the entire hospital. Quarterly specialty group meetings were conducted, during which group members took turns presenting reports on the group’s activities and plans. The Nursing Department and specialty supervisors provided on-site guidance to assess the effectiveness of corrective actions from the previous quarter and proposed new corrective measures to ensure the smooth progress of the group’s work. Data collection on relevant evaluation indicators was synchronized during the program’s implementation.

[image: Flowchart outlining a specialist nurse's pathway for NP1 to NP5 classification. It starts from filling the NP1 application form, passing interviews, and completing annual assessments. Successful candidates apply for NP2-NP5 classification. There are decision points for passing grading tests and examinations, determining progression or maintaining the NP1 level. Regular competitions and evaluations occur after achieving higher classifications.]

FIGURE 3
 Flowchart for carrying out the management of stratified competitive recruitment of specialist nurses.



2.2.1 Outcome evaluation


2.2.1.1 Minnesota Job Satisfaction Scale

The scale was developed by Weiss et al. (15), which measures and evaluates employees’ job satisfaction from three aspects: intrinsic satisfaction, extrinsic satisfaction, and general satisfaction, and contains 20 items with a total score of 0–100, with higher scores indicating higher occupational satisfaction. The Cronbach’s α coefficient of the scale was 0.912.



2.2.1.2 Specialist Nurse Work Engagement Scale

The scale was developed by Qin et al. (16) to reflect the level of work engagement of specialist nurses in five aspects: work motivation, work attitude, work value, work recognition, work enthusiasm and concentration. Each entry is rated on a 5-point Likert scale ranging from “very much does not meet” to “the total,” the Cronbach’s α coefficient of the scale was 0.958.



2.2.1.3 Work Exuberance Scale

This scale was developed by Porath et al. (17). It includes two dimensions: learning and vigor. Each entry is rated on a 5-point Likert scale from “strongly disagree” to “strongly agree,” with higher scores suggesting that nurses have a greater sense of job vigor. The total Cronbach’s α coefficient for this scale was 0.86 (18).



2.2.1.4 Nurse Advice Behavior Scale

This scale was developed by Liang et al. (19). It contains two dimensions: facilitative and inhibitory speech behavior, with a total of 10 items. Each item is scored on a 5-point Likert scale, with scores ranging from 1 to 5, from “very non-compliant” to “very compliant.” Higher the score, the greater the number of nurses’ speech behavior. The scale has good reliability and validity among Chinese nurses，the Cronbach’s α coefficient of the scale was 0.915 (20).



2.2.1.5 Nurse Satisfaction Scale

Nursing managers used the Nurse Satisfaction Scale to evaluate the overall job satisfaction of specialist nurses. The scale is based on a 7-point Likert scale, with 1 indicating very dissatisfied and 7 indicating very satisfied, and the total scale score ranges from 13 to 91. The higher the score, the greater the job satisfaction of nurses. The Cronbach’s α coefficient of the scale was 0.897 (21).




2.2.2 Data analysis

SPSS 26.0 statistical software was utilized for data analysis. Data measurements and calculations were presented as mean ± standard deviation and frequency. The paired-sample t-test was employed to analyze data that followed a normal distribution, while the paired-sample rank-sum test was used for data that did not follow a normal distribution. Count data was presented as frequency and percentage and analyzed using a chi-square test. Statistical significance was considered at p < 0.05.





3 Result

Overall satisfaction of nursing managers with the tiering of specialist nurses before and after the implementation of a hierarchical management system for specialist nurses showed a statistically significant difference (p < 0.05). See Table 3 for details.



TABLE 3 Comparison of nursing managers’ satisfaction before and after the implementation of a hierarchical management system for specialist nurses.
[image: Table showing the Nurse Satisfaction Scale scores pre- and post-intervention. Pre-intervention score: 58.07 ± 15.98. Post-intervention score: 68.79 ± 14.32. t-value: -2.268, p-value: 0.041, indicating significance at p < 0.05. Paired-sample t-test.]

Evaluation of overall satisfaction of specialist nurses before and after hierarchical management system for specialist nurses.

Overall satisfaction ratings of specialist nurses before and after stratified management, the differences in Minnesota Satisfaction Scale scores, Work Engagement Scale scores, Work Exuberance Scale scores, and Constructive Behavior Scale scores of the specialist nurses before and after hierarchical management were statistically significant (p < 0.05). See Table 4 for details.



TABLE 4 Comparison of specialist nurses’ satisfaction before and after the implementation of hierarchical management system for specialist nurses.
[image: Table comparing pre-intervention and post-intervention scores across four scales: Minnesota Job Satisfaction, Specialist Nurse Work Engagement, Work Exuberance, and Nurse Advice Behavior. Each scale shows mean scores with standard deviation. Significant improvements are noted in all scales with corresponding t-values and p-values, indicating statistical significance (p<0.05).]



4 Discussion

National Health Commission of the People’s Republic of China proposed training 25,000 specialist nurses from 2011 to 2015 (22). After nearly 10 years of development, the team of nurse specialists has grown significantly, and the career development path of nurse specialists has been expanded. However, most medical institutions are still facing problems such as unclear job responsibilities for specialist nurses and a lack of protection in the system for the training and development of specialist nurses (23). So, it is particularly important to explore a new model for the training and development of specialist nurses. This is also the purpose and significance of our research. Therefore, based on Patricia Benner’s theory and in conjunction with the core competency requirements of specialist nurses (24), this study developed a hierarchical management system for specialist nurses and implemented it at various levels.

Based on this, our study constructed the hierarchical management system for specialist nurse staff through a variety of methods such as literature review, semi-structured interview, and Delphi method. Before the hierarchical management system contents were formulated, the research team held a group meeting to consult and listen to the opinions from nursing and education experts, and invited experts to make a feasibility assessment on the contents of the first draft of the course to ensure the practicability of the hierarchical management system. Our study constructed the hierarchical management system for specialist nurse staff through various methods, including literature review, group meetings, and Delphi method. Before formulating the course contents, the research team conducted a group meeting to consult with nursing and education experts, listened to their opinions, and invited experts to assess the feasibility of the first draft of the course content to ensure the practicality of the hierarchical management system. The finally information hierarchical management system constructed in our study included 7 indicators at the primary level, 34 at the secondary level and 376 at the tertiary level. It was complete and comprehensive for specialist nurses.

In a cross-sectional survey of more than 50,000 specialist nurses in China (25), 47.6% of respondents believed that the current lack of a systematic hierarchical management mechanism within the field of specialist nurses is an important factor that restricts specialist nurses from fully utilizing their professional strengths and potential. At present, there are indeed many different standards for the classification of specialist nurses in China. Generally, specialist nurses are categorized into three levels based on their certification: national level, provincial level, and hospital level. This model makes it difficult to establish a complete and comprehensive professional growth ladder for specialist nurses in terms of selection, training, appointment, and continuing education of specialist nurses. The growth stages of specialist nurses are similar to the growth of general nurses. They are divided into hierarchical based on the training, work, and assessment contents of specialist nurses at different stages. The hierarchical management system of nurses plays an important role in improving the professional competence and satisfaction of nurses (26).

This study was structured into five hierarchical on the specialist nurse hierarchical framework. A tiered training and assessment mechanism for in-hospital specialty nurses was gradually developed in terms of specialist nurse certification. Before specialist nurses are included in the specialist nurse hierarchical management, they are all required to participate in the NP1 hierarchical competition organized by the Intramural Specialist Nurse Certification Board. After a quarterly comprehensive assessment and an annual comprehensive evaluation of recognition, the specialist nurse hierarchical classification is determined to obtain the appropriate level of specialist nurse qualification. Subsequently, training requirements are tailored based on the different levels.

In terms of assessment standards, fair and reasonable post-assessment is an important means of incentivizing specialist nurses. Currently, there is no unified post-assessment standard or authoritative certification mechanism for specialist nurses in China (27). This study implements quarterly reporting assessments and annual comprehensive assessments for specialist nurses to ensure the continuity of their work. It formulates a system of assessment standards for specialist nurses based on specialized clinical nursing ability, specialized development ability, and comprehensive ability. Additionally, it establishes downgrading and withdrawal mechanisms for specialist nurses who fail the assessment for two consecutive years to maintain the professionalism of the specialist nurses’ team.

Addressing existing issues such as the imperfect performance appraisal system for specialist nurses and the salary-job mismatch, it is essential to establish a standardized system for appraising specialist nurses. Suggesting that the results of the comprehensive assessment of specialist nurses be used as a crucial basis for enhancing specialist nurses’ competence, job performance allocation, and title promotion; establishing a dynamic performance appraisal mechanism (28). This will lead to the establishment of a dynamic performance appraisal mechanism that fully showcases the labor value and professional worth of specialist nurses’ roles, thereby boosting their work enthusiasm. Implementing a hierarchical management system for specialist nurses, prioritizing the coordination of specialist nurses scientifically to fulfill their respective duties, offering suitable development opportunities and platforms for specialist nurses, and ensuring the quality of specialist nursing care (29). Enhancing specialist nurse satisfaction is important for stabilizing the nursing workforce and ensuring the safety of clinical care (30). The results of this study showed that the job engagement, job satisfaction, and constructive behavior scores of specialist nurses were higher after the implementation of the stratified management system for specialist nurses than before the implementation (p < 0.05). The implementation of hierarchical management of specialist nurses has made it possible to combine the hierarchy of specialist nurses with the job duties and technical requirements of the posts, which can effectively bring into play the core competence of specialist nurses (31). This suggests that the hierarchical management system for specialist nurses meets the requirements of specialist nurse development and promotes the improvement of specialist nurses (32). A high level of work engagement, which is a positive and complete emotional and cognitive state related to work, has a positive impact on increasing nurses’ job satisfaction and improving the quality of care (33, 34). The hierarchical management system for specialist nurses clarifies the job responsibilities at different levels, enabling specialist nurses to have a clearer understanding of their work content and processes. This helps prevent work blindness and ultimately increases the satisfaction of specialist nurses (35). At the same time, the implementation of the hierarchical management system enables specialist nurses to better define their own hierarchical planning, which is conducive to strengthening their competence and professional value. The hierarchical management system for specialist nurses provides a clear career path for specialist nurses, from NP1 to NP5, as the tier rises, the hospital will provide corresponding positions and responsibilities for specialist nurses at different tiers, and the clear positional positioning and delineation of responsibilities will help to enhance the nurses’ sense of professional development.

The results of this study show that the implementation of a hierarchical management program for nurse specialists improves the overall satisfaction of nursing managers with nurse specialists. The hierarchical management of specialist nurses involves a hierarchical framework that includes job responsibilities, promotion criteria, certification and assessment criteria. This framework clarifies the responsibilities of specialist nurses, maximizes their functions at each hierarchical, enhances the quality of specialty care (36, 37), and boosts nursing administrators’ satisfaction with specialist nurses.



5 Conclusion

In conclusion, we constructed a hierarchical management system for specialist nurses based on Patricia Benner’s theory and implemented it in practice. Empirical research demonstrated that the hierarchical management system significantly enhanced the specialist nurses’ hierarchical management tasks, increased nursing managers’ satisfaction with the specialist nurses’ work, and has the potential for wider adoption and implementation, which could provide reference for the hierarchical management of specialist nurses. For wider adoption, emphasizing continuous feedback loops and adaptability to evolving healthcare needs would further strengthen its impact.

This study also has some limitations. First, considering potential sources of bias or confounding factors, the extrapolation of the empirical study is limited, especially due to the use of convenience sampling method. Second, since the methods by which we evaluated effectiveness of the hierarchical management system of specialist nurses are subjective, in future research, we will conduct a high-quality multicenter randomized controlled trial and adopt a more objective method to measure the hierarchical management system of specialist nurses.
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Objective: The objective of this study is to assess the scope of existing practice, nature, and impact of nurse-led type 2 diabetic foot prevention services and educational programmes in Sub-Saharan Africa (SSA).
Introduction: Type 2 diabetes mellitus (T2DM) in SSA imposes a heavy burden on current healthcare services. Complications such as foot ulcers can have a significant impact on patient care and healthcare resources. It is imperative to identify patients at risk of developing diabetic foot complications and empower them with diabetes self-management education and support from specialised foot clinics is crucial. However, the availability of such programmes and services in SSA is limited.
Inclusion criteria: Studies of nurse-led diabetic foot prevention services and/or educational programmes in low- or middle-income countries in SSA for adults with T2DM, written in English, between August 2013 and March 2024 were considered.
Methods: Following the standard Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for conducting and reporting scoping reviews, searches were conducted on four electronic databases (CINAHL, ProQuest, MEDLINE, and Scopus) and Google Scholar. The titles and abstracts were scrutinised. All eligible papers were retrieved and screened for full text.
Results: The review included ten studies (across 14 papers), all of which focused on nurse-led diabetes self-management education (DSME) programmes in SSA. There are no specific educational programmes or services led by nurses that focus exclusively on diabetic foot prevention. The analysis highlighted the components of successful nurse-led DSMEs that led to positive glycaemic control and self-care behaviors, including the focus on behavior change and the DSME should be co-produced with service users. The theoretical aspects of the DSME include evidence-based, structured, interactive, culturally and linguistically appropriate group-based activities. The DSME should be delivered over a period of several weeks, and sessions should last between 1.5 and 2 h. Barriers to delivery and participation include the rainy season, stockouts, time and resources needed, and a DSME that meets diverse levels of literacy and education.
Conclusion: There is a heightened need for nurse-led, co-produced, culturally congruent, frugal, and sustainable education interventions or programmes. There is also a need for diabetic foot screening and foot ulcer prevention services that can operate sustainably alongside these educational interventions through task-shifted, simple, and frugal initiatives.
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 type 2 diabetes; nurse-led; foot prevention; LMIC; Sub-Saharan Africa; chronic disease management; public health; diabetes self-management education (DSME)


Introduction

As one of the four primary types of non-communicable diseases (NCD), diabetes has emerged as an epidemic and a global health care issue (1). People of all age groups and countries are affected. However, the prevalence of adults with type 2 diabetes mellitus (T2DM) in Sub-Saharan Africa (SSA) is projected to increase from 23.6 million in 2021 to 54.9 million people in 2045 (2). In low- or middle-income countries (LMICs) across SSA, contributing risk factors resulting from unplanned urbanisation, globalisation of unhealthy lifestyles, and an ageing population are leading to diabetes-related health complications and premature deaths (1). In SSA, diabetic foot ulcers (DFUs) represent the largest proportion of admissions, amputations, and mortality. In a systematic review and meta-analysis of 55 studies and 10 abstracts, Rigato et al. (3) reported that 15% of patients with foot ulcers underwent major amputation, and 14.2% died during hospitalisation. Despite this, Manne–Goehler et al. (4), through a pooled analysis of 12 cross-sectional surveys, demonstrated that diabetes diagnosis and care remain largely unmet in SSA. It is important to note that a large proportion of adults with diabetes remain undiagnosed and that healthcare services are only accessed once complications such as DFUs have developed. Therefore, a call for policies and programmes to increase awareness and access for adults with low educational attainment and income from health care policy makers in SSA surrounding T2DM is needed.

The socioeconomic impact of NCDs, such as T2DM, is closely linked to poverty in LMICs, affecting not only poverty reduction initiatives and healthcare resources but also household-associated healthcare costs too (1). A method of controlling NCDs such as T2DM and their health-related complications is to focus on reducing risk factors such as detection, screening, education, and treatment. Education and lifestyle modification programmes that promote self-care practices, coupled with effective screening programmes that include evaluation of the vascular and neuropathy status, may play a pivotal role in countering diabetic foot disease and reducing diabetes morbidity and mortality in Africa (3, 5).

In high-income countries, structured diabetes self-management education (DSME) programmes are associated with improved outcomes, such as HbA1c, self-efficacy, and diabetes knowledge (6). These programmes are frequently delivered by multidisciplinary teams and are offered alongside other diabetes healthcare services such as podiatric-led screening and treatment services. However, in LMICs, the current evidence base for the impact of DSME’s is limited to short-term HBA1c control and behavior change. This is due to differences in delivery of the DSMEs, such as only 57% being culturally and linguistically tailored, differences in length of contact time with participants, and training of providers for adults with low level literacy (7). A recent multicentre randomised trial conducted by Lamptey et al. (8) across two hospitals in Ghana revealed that a UK-adapted DSME was not associated with glycaemic control in adults living with T2D. The researchers noted that, despite delivering a culturally tailored programme for adults with low levels of literacy, deprivation restricted the options of acting on lifestyle changes for the participants. They recommended future studies in resource-constrained settings that observe the long-term durability of the DSME. The DSME was also delivered over a period of 6 h, which could also have been a factor in ensuring long-term behavior change.

In SSA, there is an increasing need to leverage available health care workers to provide care for non-communicable diseases (9). Literature from historical studies in HIV (10, 11) and more recently in diabetes (12) demonstrated that nurses who work in resource-constrained services can manage stable patients’ care when following standardised protocols and guidelines to relieve the healthcare gap in LMICs. Kavita et al. (13) further support this by examining the effectiveness of interventions led by nurses in LMICs in a systematic review and meta-analysis. The authors identified 16 studies focusing on diabetes and 4 addressing diabetes and hypertension. The LMICs encompassed nations such as India, Brazil, Iran, Turkey, and Thailand, with findings indicating a significant reduction in HbA1c and Fasting Blood Sugar. The review highlighted that, whereas the impact is positive, scaling up of nurse-led interventions for NCDs needs to be increased. This highlighted a gap in LMICs in comparison to HICs, which use nurse practitioners in independent roles. Kumah et al. (14) conducted a scoping review to examine if differences in DSME outcomes were affected by the model of care and the type of health care provider (general practitioner, a specialist, a nurse, or a combination of these health professionals). The authors reported that DSMEs that foster effective collaboration between patients’ care providers and self-management instructors reported better outcomes, but conclusions on models of care could not be reached. Furthermore, the authors also reported that, due to a complete lack of studies in SSA in particular, more research was needed.

The Ugandan Ministry of Health’s Human Resources for Health (HRH) Strategic Plan (2020–2030) highlights the significance of task-shifting towards efficient human resource management and service delivery. Citing World Health Organization (15, p.389), it defines Task Shifting as, ‘the rational distribution of tasks among health workforce teams, with specific tasks moved from highly qualified health workers to health workers with shorter training and fewer qualifications in order to make efficient use of the available resources’. Task-shifting, especially in low-resource settings, is advocated by the World Health Organization (9, 15–17) as a mechanism to improve health system efficiency and reduce the impact of severe health worker shortages. Shifting the focus from ‘treatment’ to ‘prevention’ implies a greater role for those health workers located closer to citizens, predominantly in community settings. In Uganda, this implies a strong emphasis on nurses.

A quality improvement project in Tanzania by Hall et al. (18) examined whether diabetes foot risk screening and patient education regarding foot care could be implemented in a nurse-led diabetes clinic of a busy outpatient centre in a LMIC. The research team discovered that more than 25% of patient visits were shown to have complete foot screening exams and patient education documented at four months post interventions. They concluded that contextually appropriate preventive guidelines could be effectively implemented in nurse-led clinics. A needs analysis survey conducted by Kuguyo et al. (19) revealed inadequate interventions for diabetic foot care in Zimbabwe, due to a dearth of podiatrists, foot screening services, and education and training for health care providers. The authors concluded that further research was needed to assess the knowledge and presence of training programmes to improve foot care for adults living with diabetes across Zimbabwe and LMICs and was urgently needed. In response to the need to curb diabetic foot disease, Manickuma et al. (20) conducted a RCT in Ghana that aimed to determine the effectiveness of a foot-care education module on changes in knowledge and behavior in adults with T2DM. Although their study was not designed to examine the impact of nurse-led intervention, the researchers recruited two nurses to assist in the development and delivery of the module. Participants were randomly assigned to one of three groups, and all received baseline treatment. Group 1 received no further treatment. Group 2 received a footcare handout with instructions to follow. Group 3 received a teaching session, a foot-care handout with instructions and pictures on practices to follow, and five lower-limb exercises. A pre- and post-test questionnaire was used to assess knowledge and behavior change across the groups. Significant changes in foot care behaviors were observed in Groups 2 and 3, and knowledge transfer of the lower limb exercises was observed in Group 3. Although the study demonstrated the viability of a simple pamphlet and educational programme to foot care practices of adults with T2DM, the study was small, in a single centre, within a 6-week period and did not follow the participants up longer term in regard to retained knowledge, practice, and prevalence of foot complications/ulcers.

Previous systematic or scoping reviews of empirical studies conducted in LMICs of SSA have measured the impact of DSMEs using outcomes such as glycaemic control (7), individual participation in self-management practices (21), the type of educational intervention used (22), and the place delivered (e.g., in primary care settings) (23). However, evidence of differences in DSME outcomes when the programme is nurse-led in SSA in comparison to other LMICs has yet to be established (14). This includes an exploration of the typology of DSMEs and their impact on primary and secondary outcomes (short- and long-term). These gaps in the literature and the aim of the research team to develop a DSME for Uganda as part of a Burdett Nursing Trust Grant have led to the primary objective of this review which is to assess the extent and type of evidence on the impact of nurse-led type 2 diabetic foot prevention services and educational programmes in SSA on secondary outcomes which include clinical outcomes (HbA1c or glycated haemoglobin or A1c, blood pressure, weight, and so on), psychosocial and behavioral outcomes (healthy eating, taking medications, being active, etc.), patient-reported outcomes (Health-related quality of life, self-efficacy, diabetes distress, patient satisfaction) and patient generated health data (blood glucose trends, steps taken, sleep, etc.). A preliminary search of MEDLINE, the Cochrane Database of Systematic Reviews, and JBI Evidence Synthesis was conducted, and no current or ongoing systematic reviews or scoping reviews on the topic were identified. To address this gap in the literature, a scoping review was selected as appropriate with the purpose of identifying the types of available evidence and identifying and clarifying key characteristics and outcomes of nurse-led education programmes in SSA, as indicated by Munn et al. (24).


Research question and objectives

The research question for this scoping review was: what is known about the scope of existing practice, nature, and impact of nurse-led diabetic foot prevention services and structured educational programmes on patients with Type 2 Diabetes Mellitus in Sub-Saharan Africa? Through answering this question, we intend to address the following objectives: To assess the level of evidence for nurse-led diabetic foot prevention programmes and education programmes for type-2 diabetes in Sub-Saharan Africa; to examine whether there are different types of nurse-led diabetic foot prevention services and structured educational programmes; to identify facilitators and/or barriers that have been reported relating to the success and/or failure of the services/programmes; and to assess the impact of the services/programmes on patients and staff.




Methods

This scoping review was conducted in accordance with the JBI methodology (25). The PRISMA extension for Scoping Reviews (PRISMA-ScR) was used to report the review findings (26).

This review followed the Participant, Concept, Context (PCC) approach to develop eligibility criteria. Participant Inclusions: The participants analysed were adults with type-2 diabetes mellitus; Participant Exclusions: Studies that reported participants without diabetes or non-type 2 diabetes; and studies that included children. The concept being explored pertains to nurse-led diabetic foot prevention and education programmes. Leadership was assessed by studies that reported that registered nurses led the delivery of the DSME or foot prevention programmes. The concept exclusions included studies that were not conducted by nurses and those that examined alternative self-management prevention and education programmes. The context encompassed Sub-Saharan African nations that were classified as low- or middle-income countries. The context exclusions included non-Sub-Saharan African countries that were classified as upper middle-income or high-income countries. The sources deemed eligible for this review comprised peer-reviewed primary research studies encompassing both experimental and quasi-experimental study designs, including randomised controlled trials (RCTs), non-randomised controlled trials (non-RCTs), before and after studies, and interrupted time-series studies. In addition, analytical observational studies, including prospective and retrospective cohort studies, case–control studies, and analytical cross-sectional studies, were considered for inclusion. This review also examined descriptive observational study designs, including case series, individual case reports, and descriptive cross-sectional studies. Qualitative studies were also considered, which focus on qualitative data, including, but not limited to, designs such as phenomenology, grounded theory, ethnography, qualitative description, action research, and feminist research. Additionally, systematic reviews that met the inclusion criteria were also considered, depending on the research question. Furthermore, text and opinion papers were also considered for inclusion in this scoping review. Source exclusions comprised of experience reports, ongoing trials, incomplete articles, book chapters, editorials, and proceedings.

The review included studies published in the English language due to a dearth of resources for the translation expenses and time required. Although considered a limitation in terms of effect and conclusions, a recent systematic review conducted by Dobrescu et al. (27) revealed that limiting studies solely to English had little impact. Studies that were published between 23 August 2013 and 15 April 2024 were included to ensure that the review assessed current practice. The initial search date was 23 August 2023, and a 10-year search limit was deemed robust and credible for a scoping review. The search was conducted with the assistance of a member of the academic librarian staff of the university (HH).

An initial limited search of MEDLINE and CINAHL was conducted in order to identify articles on the topic. The text words incorporated in the titles and abstracts of relevant articles, along with the index terms used to describe the articles, were used to devise a full search strategy. The search strategy included all identified keywords and index terms and was then adapted for each included database. The searched databases include Scopus, ProQuest, CINAHL, and Medline. Sources for unpublished studies / grey literature searched included the World Health Organization’s Registry Network, ClinicalTrials.gov, OpenGrey, Google Scholar, and the library catalogue. Finally, the reference list comprising all the sources of evidence was screened for additional research. The subject headings and keywords used to search these databases are listed in Table 1.



TABLE 1 Search terms.
[image: Table listing subject headings and corresponding keywords. Under "Nurse," keywords include variations with "Nurs*." For "Diabetes," terms like "Type 2 diabetes" and "Diabetic complications" are listed. "Foot prevention" includes "Foot ulcer prevention" and "Self-care." "Education programmes" features "Education interventions." "Sub-Saharan Africa" lists regions such as "Uganda" and "Low- or middle-income countries (LMIC)." "Self-management" highlights "Support programmes."]


Study selection process

Following the search, all identified citations (n = 1870) were collated and uploaded into EndNote 21 and all duplicates removed (n = 16). Three independent reviewers screened the titles and abstracts of 1845 citations for assessment against the PCC inclusion criteria for the review. Sources potentially relevant were retrieved in full (n = 23). The full text of selected citations was assessed in detail against the inclusion criteria by five independent reviewers. The reasons for the exclusion of sources (n = 9) of evidence at full text that did not meet the inclusion criteria were as follows: two studies on the impact of a diabetes self-management educational programme were not nurse-led (28, 29). One study reported on feedback from patients with type 2 diabetes on how to adapt a DSME programme, rather than an evaluation of it (30). Another study evaluated the experiences of the educators but not the impact on the participants (31). One study was a study protocol (32), and another was a process study (33). According to a mixed-method study by Lamptey et al. (8), DSME interventions were delivered by nurses, doctors, and/or nutritionists in two urban low-resource primary settings. The third in the study, findings of an RCT by Diriba et al. (34–36), was excluded because it reported on the perceived support status of people with T2DM and support behaviors in family caregivers. We found one study on nurse-led diabetes foot screening and education by Hall et al. (18), but this study was excluded because the researchers were examining if the nursing staff documented their assessments and patient education on at least 25% of visits only and not the impact on reducing foot ulceration.

Any disagreements that arose among the reviewers at any stage of the selection process were resolved through a collaborative discussion among them. This involved a discussion regarding the inclusion of three studies (8, 37, 38), which were led mainly by nurses, but doctors occasionally facilitated the sessions. Since they were mainly nurse-led, it was agreed that they should be included in the results. The complete report of the results of the search and the study inclusion process is presented in a Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Review (PRISMA-ScR) flow diagram (26) (see Figure 1).

[image: Flowchart depicting the study selection process. Identification step shows two pathways: databases and registers yielding 1,861 records, with 16 duplicates removed, and other methods yielding 9 records. Screening results in 1,845 records screened, 1,831 excluded. Fourteen reports assessed for eligibility, none excluded. Nine reports from other methods assessed, one excluded. Fourteen studies included in the review.]

FIGURE 1
 PRISMA flow chart.




Data extraction

Data was extracted from the included papers by six independent reviewers using a data extraction tool developed by the research team. The extracted data included specific details about the participants, concept, context, study methods, and key findings relevant to the review question(s) (see Table 2). The objective was to identify and map the level of evidence for nurse-led diabetic foot prevention programmes and education programmes for type-2 diabetes in SSA. The countries in which the studies were conducted, the types of programmes and interventions implemented, including the characteristics of the programmes (place of delivery, strategies and theories employed, content, frequency, duration, use of supplementary material), the participants (sample size, inclusion, exclusion), the outcomes measured and when they were measured, the facilitators and/or barriers that have been reported pertaining to the success and/or failures of the services/programmes, and the impact of the services/programmes on patients and staff.



TABLE 2 Data extraction.
[image: A detailed table compares various studies related to diabetes interventions. Columns include the author's name, year, participants, concept, context, study methods, and key findings. Each row summarizes individual studies, covering aspects like the number of participants, intervention methods, and results such as improvements in self-management, glucose control, and psychological outcomes. The studies span various years and settings, focusing on diverse intervention types such as culturally adapted education and self-management training. The table highlights how these approaches impact diabetes management and quality of life among different populations.]

The critical appraisal of individual sources of evidence is generally not required for scoping reviews. However, the reviewers sought to assess the evidence for its relevance, reliability, validity, and applicability. Some of the limitations of the papers included in the scoping review comprise small sample sizes of study participants in some of the studies (37, 39–43). In some of the studies, a loss of follow-up of participants was reported, which may potentially impact the estimated DSME effect (44). All of the studies only evaluated the short-term impact of the DSME; therefore, the long-term effect on glycaemic control and other outcomes is unknown. Some of the studies only reported limited outcome measures, with three studies reporting findings from the same research in other papers (34–36, 41–43, 45–47), which may fragment the findings that could have been derived if the data were presented as a whole (48). In some of the RCTs, patients and providers were not blinded to the intervention or to the results of the outcomes, which could produce bias. The study population was not heterogenous in all the projects, and this may affect the generalisability of the findings (38, 46, 47). The settings in which certain studies were conducted are also limitations, such as those conducted in a single location, which may impact generalisability (37–39, 46, 47, 49). There was also an absence of a control group in certain studies, thus it cannot be ruled out that the observed changes were due to chance or a maturation effect (37, 41–43). Some of the focus groups and interviews in the studies used an interpreter, which could have introduced bias.



Data analysis and presentation

This review included 14 articles. Table 2 summarises the primary characteristics. Notably, multiple papers originate from the same three studies (34–36, 41–43, 45–47), resulting in a total of 10 distinct studies.

Relevant information from the papers was extracted in a systematic way in order to report on the objectives of this review. To report on nurse-led foot prevention programmes and DSME interventions, the types of DSME, and their impact. The factors that facilitated and hindered the successful implementation of nurse-led diabetes self-management education programmes were synthesised narratively using a descriptive qualitative content analysis approach (25). The analysis of the data items was an iterative process conducted by all members of the team. This involved quantifying text and creating frequency tables of quantitative data (50). Due to a lack of literature, an inductive approach was used. Initially, the authors familiarised themselves with the data, then used open coding to list initial thoughts and create categories. These were reviewed by all team members at frequent meetings and discussions regarding the inclusion of papers that came from the same study to ensure that work was not double counted.


To report on nurse-led diabetic foot prevention and education programmes for patients with type 2 diabetes in Sub-Saharan Africa

The scoping review made a crucial observation that no programmes or interventions were exclusively dedicated to nurse-led prevention of diabetic foot complications. However, all nurse-led initiatives (n = 10) were focussed on delivering education on self-managing diabetes. The studies incorporated various educational, behavioral elements, and/or lifestyle changes related to diet and exercise and were primarily targeted at individuals with type 2 diabetes. However, two studies (39, 40) did not clarify the type of diabetes the participants presented with. The studies compared the outcomes of the participants following their DSME participation with standard care. The outcomes included clinical and non-clinical aspects. The review encompassed studies where DSME interventions were led by nurses. However, in three instances (8, 37, 38), the primary leadership was provided by nurses with doctors offering support.

Across the studies, the total number of participants in the DSME interventions was 797.

The SSA countries where the studies were conducted included Ethiopia (3), Nigeria (3), Kenya (1), Mozambique (1), Malawi (1), Uganda (1), and Ghana (1). One study (37) was conducted across two countries, Malawi and Mozambique. The research methods used to collect data across the studies varied, with the majority using a quantitative methodology as part of mixed methods or a standalone approach. One study (40) used a qualitative approach using focus group interviews. Out of the remaining nine studies, four were randomised controlled studies (8, 34–36, 38, 45–47), and five studies were quasi-experimental (37, 39, 41–44, 49).

The frequency and duration of the educational intervention and follow-up period varied considerably across the studies, although none extended beyond six months (Table 2). Total hours of educational input varied from 2 to 24 h. Session lengths ranged from 90 min to 6 h, with the majority lasting 2–3 h. The time interval between training inputs was often unclear. Studies of longer durations tended to have fortnightly sessions. Follow-up took place after six months of the intervention commencement in 50% of cases and after shorter periods in the remaining studies.

As illustrated in Table 2, the nurse-led DSME interventions predominantly adopted a behavior-change strategy. This strategy was designed to enhance diabetes knowledge, self-efficacy, and self-management skills through various methods. These included non-didactic teaching methods, interactive discussions, goal-setting activities, support provision, caregiver/family involvement, the utilisation of community health clubs, and psychoeducation for participants and their families in order to enhance diabetes outcomes. All studies included education on diabetes and related factors, as well as self-management of the condition. In addition, the interventions provided patients with educational support materials, such as handbooks, booklets, flyers, and pamphlets. Additionally, the studies covered expenses for patients, such as travel and refreshments. Studies reported multiple follow-up strategies, such as phone calls, WhatsApp group support, and appointment reminders.

Five studies (34–37, 40, 45, 49, 51) made references to theoretical frameworks as the foundation of the DSME, such as dual process theory (52), self-efficacy (53), social learning theory (54), empowerment theory (55), social cognitive theory (54), Leventhal’s common-sense approach (56), health belief model (57), and chronic care model (58). The application of these theories was described in some studies, whereas it was not clear in others. For instance, Diriba et al. (34–36) identified the social cognitive theory as the foundational theory for the DSME. They incorporated family members into the educational sessions and engaged them in providing continuous support for the patients.

Four studies (34–37, 40, 46) have reported using service users or patient and public involvement (PPI) in the design and development of the DSME. The EXTEND programme by Brady et al. (37), was produced in collaboration with PPI, who were involved in choosing the content of the DSME that applied to their context. Patients actively participated in the project design by suggesting areas of focus for health education discussions and assigning the community clubs close to patients’ homes in the study by Lubega et al. (40). In Diriba’s (35) study, patients were involved in validating the educational handbook, and Hailu et al. (46) consulted 27 patients with T2DM for context-specific expertise to develop the DSME programme.

Group education (with a range of 8–12 participants) was the key strategy used across all the studies. All of the included studies used a face-to-face format. The interventions were either facility/hospital or community-based, with six studies being conducted at tertiary hospitals and four being community-based.



To examine whether there are different types of nurse-led diabetic foot prevention services and structured educational programmes

Two studies (8, 37) used a structured DSME called EXTEND (EXTending availability of self-management structured education programmes for people with type 2 Diabetes in low- or middle-income countries). This was a cultural and contextual adaptation of a DSME called DESMOND, which was originally developed in the United Kingdom and meets international criteria for DSME. It has previously been demonstrated to be effective and cost-effective for individuals with T2DM. EXTEND was piloted in Malawi and Mozambique, as reported by Brady et al. (37), and was culturally adapted in Ghana by Lamptey et al. (8). Local research teams invited a PPI group to attend a 2-day session in which the contents of the UK DSME were contextualised to meet local needs.

The other eight studies used locally developed DSME programmes that were based on various sources. The DSME interventions used were primarily structured to meet national or international standards. These include the Diabetes Education Training Manual for Sub-Saharan Africa (59), recommendations from the American Diabetes Association (60), and the seven key behaviors of DSME by the American Association of Diabetes Educators (61), the European Association of Study of Diabetes (EASD) (62), the International Diabetes Federation (59), and the UK’s National Institute of Health and Care Excellence (63) standards. Among the studies where DSME was developed locally, three of them (34–36, 40, 46) involved PPI in the design and content selection of DSME.



Enablers and barriers of nurse-led DSME interventions

The studies have identified a range of factors (enablers and barriers) that impact both the acquisition of new knowledge and the potential for that new knowledge to influence active behavior change in the participants of the DSME’s. These issues can be grouped into a number of themes, including program design (content and pedagogy), operational issues impacting workshop attendance, and ‘structural’ (socio-economic) issues impacting users’ abilities to make changes to their lives.



Programme design


Content

All the studies suggested the importance of programmes taking a holistic approach and, either explicitly or implicitly, addressing all seven self-care behaviors, including nutrition, exercise, monitoring of blood sugar, compliance with medications, problem-solving and coping skills, and risk-reduction behaviors (64). However, a surprising finding was that integration of footcare education was rare.



Communication

The reviewed studies highlighted that effective and contextually appropriate communication, both in the theoretical aspects of the DSME sessions and in the handouts/leaflets to take home, which was attentive to linguistic diversity and literacy competence, improved participant learning. This was further enhanced when the DSME was co-produced with service users. Coproduction was found to be a valuable strategy because it ensures and improves chances that both the pedagogic style and content of the DSME are attuned to the experiences and competencies of the users to whom it is being delivered. Furthermore, co-production of the DSME also improves the management of any tensions between new (scientific) knowledge and existing cultural beliefs and practices. Finally, by deploying a variety of learning strategies, including demonstrations, group work, videos, exercises, and experiential/knowledge sharing, where diverse communication styles are utilised, participant learning is improved.



Delivery mechanism

Across the studies, those who utilised face-to-face delivery in small groups (8–12), in sessions of 1.5–2-h duration and spread across a number of sessions, achieved optimal learning outcomes among the participants. The DSME’s who provided contextually appropriate supporting materials to take home for family and users were welcomed by the participants.




User participation

On analysis of the studies, it was found that user participation was impacted by the costs of travel and the timing and time commitment involved. The DSME’s that gave support with transport costs improved attendance and/or those that timed the programme to coincide with other visits (to collect medications, etc.).

The stock-out of medications at local facilities discouraged attendance, which both impeded the participants ability to combine two journeys but also to comply with the advice on medication management.

It was noted that the timing of the DSME sessions should include the avoidance of public holidays and take into account the impact of weather (especially during rainy seasons), as this affects attendance and attrition.

DSMEs that held clinics as locally as possible to patients or close to where they—or where they already attend—were able to optimise attendance and participation.



Structural factors

Various external factors were discovered throughout the studies to have an impact on the participants’ abilities to apply new knowledge (which may also impact their receptiveness to learning). It also included the costs associated with changing their diet or footwear. Where participants had more complex health needs (comorbidities) as well as T2DM, it was noted that they may felt they had to prioritise those that impact them most tangibly (e.g., hypertension).

Across the studies, it was noted that participants valued opportunities for on-going support (through telephone/WhatsApp etc.).

Two interesting observations that emerged from the analysis of the data that do not address the objectives of the review, but the research team felt were of interest: categorising health workers and optimising the evidence base.



Health workers

Lamptey et al. (51) and Bett (49) identified in their findings that those developing DSME’s in SSA should ensure an appropriate amount of time is dedicated and provided to develop contextualised materials, etc., and deliver the program. In their study, the projected time was 12 weeks, when it took 26.

Despite the emphasis on training nurses to deliver DSME’s, there is value in partnering with other members of the multi-disciplinary team (both in terms of scientific knowledge and pedagogy).


Optimising the evidence base (why things work/do not work)

The included studies in this scoping review referred to the theories that supported the design and delivery of the DSME’s, but the factors that influenced and determined the selection of the theories were not examined consistently by all. The aim of referring to this is not to compare theories, but rather to understand how the theories could provide a systematic method for the development and delivery of DSME’s in SSA in the future. Without argument for their usefulness, their application to future studies is limited.




To assess the impact of the services/programmes on patients and staff


Patient impact

The fourth objective of this scoping review was to examine the impact of the nurse-led DSMEs on the patients who participated in them. According to the standards of DSME set out by the ADA, the outcome data can include clinical (HbA1c or glycated haemoglobin or A1c, blood pressure, weight, and so on), psychosocial and behavioral outcomes (healthy eating, taking medications, being active, etc.), patient-reported outcomes (health-related quality of life, self-efficacy, diabetes distress, patient satisfaction), and patient-generated health data (blood glucose trends, steps taken, sleep, etc.). The review indicated that there were four outcome themes: knowledge outcomes, behavior outcomes, quality of life outcomes, and clinical outcomes.

From across the studies, it appears that the Michigan Diabetes Knowledge Test is the most used tool for assessing diabetes knowledge pre- and post-intervention (Table 3). However, diabetes self-efficacy testing was measured by using a modified Stanford diabetes questionnaire. Studies such as Hailu et al. (47) and Diriba et al. (45) have reported that these tools were translated into the local language and modified to include or exclude certain questions to meet the context. The summary of diabetes self-care activities (SDSCA) was widely used to assess the behavioral outcomes of the DSME, whereas the psychological impact of the DSME was assessed using several tools, such as Quality of Life questionnaires and SF-36 questionnaires.



TABLE 3 Outcome measures.
[image: A table listing authors and years alongside outcome measures related to diabetes self-care. It includes columns for knowledge outcomes/tools, behavior outcomes/tools, quality of life outcomes/tools, and clinical outcomes. Tools mentioned include SCDES, DKT, SDSCA, and WHO QOL. Clinical outcomes include HbA1c, BP, FBS, and BMI. Notes highlight additional specific instruments and measures utilized by each study.]

It was interesting to observe that the clinical outcomes measured were varied across the studies, with the exception of the HbA1c, which was used across all the studies that evaluated the clinical outcomes. The common outcomes were glycated haemoglobin (HbA1c), systolic and diastolic blood pressures, weight, body mass index (BMI), waist circumference, waist-to-hip ratio, and lipid profile (Table 4).



TABLE 4 reported clinical outcomes of the DSME’s.
[image: Table showing authors and the health parameters they measured, indicated by check marks. Bett measured HbA1c, Brady et al. measured HbA1c, FBS, BP, and Lipids. Diriba et al. measured HbA1c, Lipids, and BMI. Essien et al. measured HbA1c and BMI. Hailu et al. measured HbA1c, BP, Waist Circumference, and Waist to Hip Ratio. Lamptey et al. measured HbA1c and Waist Circumference.]




Clinical outcomes

Across the ten studies, only six reported on clinical outcomes (8, 34–38, 46, 49), which is summarised in Table 4.


Glycated haemoglobin (HbA1c)

HbA1c was the commonly used clinical outcome measure to assess the impact of nurse-led DSME programmes. The HbA1c is a blood test that displays your average blood glucose levels over the past 2–3 months. Six studies have reported clinically significant improvements in HbA1c levels immediately following the DSME within the intervention group. Notably, four of these studies (34–38, 49) also demonstrated statistical significance in HbA1c reduction.



Fasting blood sugar

FBS was measured in two studies, and both showed some clinically relevant changes in the group after the DSME (37, 46). However, these changes were not statistically significant.



Blood pressure

Blood pressure appears to be the next commonly used clinical measure, assessed by four studies reporting clinical outcomes. Two studies (37, 46) demonstrated clinically and statistically significant improvements in blood pressure within the intervention group. One study (34–36) demonstrated a small to medium effect, whereas blood pressure remained unchanged in the intervention group in the study conducted by Lamptey et al. (8).



Lipid profile

Two studies (34–37) reported on the impact of lipid levels, including total cholesterol, LDL cholesterol, HDL cholesterol, and triglycerides. Brady et al. (37) demonstrated clinically and statistically significant reductions after DSME programmes, whereas Diriba et al. (34–36) found no difference between the intervention and control groups in total cholesterol or LDL cholesterol. However, a medium effect was observed in triglyceride levels.



Waist circumference and waist-to-hip ratio

Change in waist circumference was measured post-DSME in three studies (8, 37, 46), but no significant effect was noted. Additionally, Hailu et al. (46) measured the endline waist-to-hip ratio, showing no impact post-DSME.



Body mass index

Three studies (34–37, 46) measured BMI before and after DSME intervention and noted no difference after the intervention.




Learning, behavior, and quality of life outcomes

Non-clinical measures included in the outcome measures of the reviewed studies included diabetes knowledge, self-care behavior change, self-efficacy, and quality of life. Changes in diabetes knowledge after the education intervention, changes in the daily routine for managing diabetes, confidence in managing diabetes, and how diabetes affects overall happiness and well-being were measured using scales as shown in Table 3. The outcome measured by the individual studies included in the review is listed in Table 5.



TABLE 5 Learning, behavior, and quality of life outcomes.
[image: Table comparing studies on diabetes outcomes, listing authors and years. Columns include diabetes knowledge, behavioral outcomes, self-efficacy, and quality of life, marked with checks or crosses. Bett, Hailu, Lubega, and Tamiru have checks for diabetes knowledge. Brady, Diriba, Lubega, and Tamiru for behavioral outcomes. Bett, Brady, and Hailu for self-efficacy. Lamptey and Lubega for quality of life.]


Diabetes knowledge

Five studies investigated the impact of DSME on diabetes knowledge, and all reported positive results after the nurse-led DSME interventions (40, 44, 47, 49, 82). The qualitative study by Lubega et al. (40) reported that participants acknowledging the role of the community club interactions and sessions in helping them get a better understanding of what they should do to have a healthy lifestyle.



Quality of life

Three studies (37, 42, 45) assessed quality of life and showed a positive impact on the quality of life of participants after the DSME intervention.



Self-efficacy scores

Four studies (37, 43, 47, 49) evaluated participants’ self-efficacy scores post-DSME. Three studies showed a positive impact, and one showed no impact (47).



Diabetes self-care behavior

Seven studies (8, 37, 41, 44, 45, 47, 82) investigated diabetes self-care behavior post DSME. Variation across studies and domains measured were noted. Notably, improvements in dietary choices were observed in several studies (8, 37, 41, 45, 47). Positive impact on lifestyle habits (such as exercise) was seen in some studies (8, 37, 45). Additionally, improvements in foot care behavior were noted by Hailu et al. (47), Lamptey et al. (8), and Okafor et al. (41).





Staff impact

From across the 10 included studies, there is no data pertaining to the impact of the DSME’s had on staff.




Discussion

The management of T2DM involves both continuous medical care and non-pharmacological self-care by the patient. SSA faces a rising burden of diabetes, but health care worker shortages, especially doctors, and limited resources pose challenges. This has led to increasing gaps in care delivery in LMICs (65). Recently, great emphasis has been placed on the role of nonpharmacological self-management in the care of patients with diabetes in recent years due to its close association with lifestyle and behavior modification. DSME plays a crucial role in facilitating this change. Published evidence favours innovative approaches such as task-shifting DSME design and delivery to nurses. Nurses, as the largest and most trusted health professional group, are uniquely positioned to inspire positive changes and transform health care delivery (66). A meta-analysis examining studies published until 2009 found that nurse-led diabetes self-management education (DSME) was associated with improved glycaemic control (67). However, the majority of the nurse-led DSME studies included in this meta-analysis were conducted in developed countries, and there was none from SSA, showing the gap in nurse-led DSME in SSA.

The studies included in this scoping review show that transferring DSME roles to nurses in SSA made the patient journey more efficient. Improvements in clinical, psychological, and behavioral outcomes illustrate this. Replicability, cost-effectiveness, and sustainability in a resource-stringent SSA context also benefitted from transferring DSME roles to nurses. Delegating tasks from physicians to nurses has been implemented across many services such as HIV/AIDS, tuberculosis, hypertension, diabetes, maternal and child health, etc. in Africa, as reported in a scoping review by Okoroafor and Christmals (68). This has proven to enhance access, coverage, and quality of care. Our review confirms the benefits created by nurse-led DSME in improving the way patients manage their diabetes. Nurse-led strategies in NCDs, such as DSME, therefore support the implementation of evidence-based system-level strategies to address the barriers caused by physician shortages. A nurse-led DSME is a crucial part of diabetes care, providing good glycaemic and metabolic control, which is vital for preventing long-term complications (69). This is particularly beneficial in low-resource settings, where it has been shown to positively impact diabetes knowledge, glycaemic control, and behavioral outcomes (44).

The review found limited nurse-led services specifically targeting diabetes foot assessment and prevention strategies. However, nurse-led DSME’s incorporated foot care skills into the 7 self-care behaviors. Despite resource constraints and a lack of experts like podiatrists in SSA (70), the review shows that educating patients on foot care as part of the nurse-led DSME has empowered them to enhance diabetes-related foot care skills. This finding underscores the value of investing in early DSME that can reduce the risks of complications, especially foot ulcers and lower limb amputations. A recent cross-sectional study in Uganda (71) and a systematic review by Stephanie et al. (72) showed that patients with diabetes in SSA had limited knowledge of diabetic complications, including diabetic foot and self-care practices, including foot care practices. In Africa, simple, repetitive foot care advice is crucial (70, 73), and integrating education to improve blood glucose, reduce cardiovascular risk, and include screening to prevent peripheral neuropathy and peripheral arterial disease into nurse-led DSME can further empower patients to prevent or delay devastating foot complications. Although two studies, Lamptey et al. (8) and Hailu et al. (46), included in this review, did not demonstrate statistically significant improvements in glycaemia, it is notable that foot care behavior significantly improved with the implementation of simple foot care advice as part of these nurse-led DSME interventions.

The scoping review delved into the different types of nurse-led DSME interventions used in SSA. It observed significant differences in the structure, design, duration of the education program, education strategies, follow-up duration, intensity of the intervention, use of theory to guide the interventions, use of guidelines to base the interventions, and the duration of educator training. Despite these variations, all studies employed a similar delivery approach: group-based education in an interactive, face-to-face format. The majority of the studies outlined the evidence-based guidelines used, and some references were made to the theories of learning and behavior change used in the DSME intervention. A systematic review conducted by Zhao et al. (6) evaluated the effectiveness of theory-based self-management interventions versus routine care for type 2 diabetes patients in randomised controlled trials (RCTs). The review found significant improvements in HbA1c levels, self-efficacy, and diabetes knowledge for theory-based interventions. The authors suggest that for theory-based interventions to have a greater impact, patients should play a more active and robust role, and the education team should receive training beyond the basic preparation for the self-management education program. Considering the variations noted across the included studies in terms of educator training, the review emphasises the gap in understanding and utilisation of theories of learning and behavior change pertinent to SSA as a foundation for DSME and the need for future research in this area.

This review investigated the effects of nurse-led DSME interventions on patients. It synthesised the impact on various outcome measures, including glycaemic control (e.g., HBA1c/FBG), cardiometabolic risk factors (e.g., blood pressure, lipids, Body Mass Index, waist circumference, weight), diabetes self-management behaviors, diabetes knowledge, and psychosocial outcomes (quality of life). Furthermore, the review also investigated the facilitators and obstacles reported by these studies. International guidelines (74, 75) recommend the use of DSME to enhance the health of individuals with diabetes. The ultimate goal is to regulate glycosylated haemoglobin (HbA1c), an outcome noted across all the six studies that used clinical outcome measures.

Studies with positive clinical impact of HbA1c reduction both clinically and statistically (34–38, 49) used various facilitators. Bett’s (49) study achieved HbA1c reduction through a structured education program, follow-up calls, and contextual tailoring of the content. It incorporated Kenyan culture, interactive activities, and the Health Belief Model. Brady et al.’s (37) EXTEND program, based on the UK’s DESMOND, was culturally tailored and co-produced with service users. It helped participants overcome barriers and engage in behavioral and dietary changes. The program was underpinned by several theories and aimed to help participants explore personal risk factors and generate achievable goals. Diriba et al. (34–36) created an intervention based on social cognitive theory and a systematic review they conducted earlier (76). The intervention, designed for participant-caregiver pairs, considered local context, Ethiopian diet, and family concepts. It promoted family involvement in food preparation, physical activities, medication adherence, and blood sugar monitoring. This approach may have led to a significant reduction in HbA1c levels, contradicting their earlier review that showed inconclusive effects of DSME on HbA1c. The results suggest that culturally adapted DSME can be effective for people with diabetes in SSA. Essien et al. (38) conducted a randomised control trial in Nigeria, comparing an intensive, structured DSME program to conventional education. The intensive group showed a statistically and clinically significant reduction in HbA1c levels after six months, with a mean of 8.4%, compared to the conventional group’s mean of 10.2%. Despite the majority of the patients in the conventional group receiving six non-interactive sessions of 30–45 min each, it’s noteworthy that the structured, theme-based, guideline-focused, and resource-intensive interactive sessions can significantly improve HbA1c outcomes.

Although contextual adaptations were key strengths in all 6 studies that measured HbA1c, two studies (8, 46) failed to demonstrate statistical significance due to poor attendance, high attrition, information spillover, and medication shortages. In the study by Hailu et al., only 18% of the intervention group completed all six DSME sessions. Lamptey et al.’s study found a high attrition rate as well. The DSME was run as a one-day, 5-h session. The contact hours needed for a DSME to be effective are still a topic of debate. DSME interventions with 10 h or more contact time have been associated with significant HbA1c reductions (77).

DSME is a fundamental aspect of diabetes management (74). However, in SSA, DSME is often unavailable or of poor quality (32, 76), characterised by ad hoc, unstructured information provision (38, 51) or a focus on biomedical models that overlook psychosocial aspects of the illness (30, 78). Systematic reviews and meta-analyses from high-income countries have shown that DSME interventions improve glycaemic control, diabetes knowledge, self-efficacy, quality of life, and mortality rates. However, these results should be cautiously applied to SSA due to cultural, linguistic, religious diversity, and misconceptions (30, 32, 38, 76, 79). Interventions that adhere to guidelines from high-income countries without considering these differences are a barrier to DSME effectiveness. A systematic review and meta-analysis conducted by Diriba et al. (32) suggests the necessity for culturally adapted DSME interventions for Africans living with diabetes. This shift in focus towards cultural adaptation has resulted in positive outcomes in HbA1c levels, as evinced by the DSME interventions included in this review. This shift in improvement is also reflected in the recent systematic review and meta-analysis done by Chowdhury et al. (79) that shows that DSME interventions are effective in LMICs regarding cardiometabolic parameters, diabetes self-management behaviors, and psychosocial wellbeing. This further emphasises the importance of customising DSME interventions to align with the specific characteristics and circumstances of the target audience in SSA. Alaofe et al. (30) also emphasise the importance of incorporating motivation-based health approaches into these culturally tailored DSME interventions.

Another key enabler of a DSME identified in this review is the use of service users or PPI groups in research, as noted across a few studies (34–37, 40, 46) to inform the contextual tailoring of the DSME intervention. PPI group involvement across these studies mainly involved the design of educational resources or checking the contents of the educational programme. Lubega et al. (40) report that the service users were involved in the allocation of study participants to the community clubs according to proximity to their homes. Local foods and cooking practices were included in the EXTEND study (37) as directed by the local PPI group and other topics of importance, such as erectile dysfunction and natural remedies for diabetes. Information on the details and extent of service user involvement in these studies is limited. Although PPI in research is recognised as a valuable tool for improving the quality and relevance of research, it is still in the very early stages of SSA, with many researchers not fully understanding the concept (80). A systematic scoping review by Ankomah et al. (81) found that PPI in SSA was characterised more by tokenism than participation, with implementation activities concentrated on the service design. This observation underscores the gap in service user involvement in research within SSA and emphasises the necessity for additional research. Further investigation is required to explore the impact of culture on service user involvement, as well as to identify barriers and facilitators for successfully integrating PPI in health research.

It is interesting to compare facilitators and barriers to the success and/or failure of the DSME programmes conducted in SSA, reported within this scoping review, to the components suggested by (63). In the UK, a DSME should suit the needs of the person and support the person in developing attitudes, beliefs, knowledge, and skills to self-manage diabetes. This includes a quality-assured structured curriculum that is theory-driven, evidence-based, and resource-effective with supporting materials and is written down and delivered by trained educators. Although findings from this review are similar, notable differences include factors such as program design (content and pedagogy), operational issues impacting workshop attendance, and ‘structural’ (socio-economic) issues impacting users’ abilities to make positive changes to their lives. This includes having to account for barriers such as the weather, accessibility, cost and time of participating in the programme, and cultural beliefs.

The review has emphasised the importance of tailoring DSME interventions to match the characteristics and circumstances of the intended audience. Nurse-led, systematically structured, interactive, group-based, and evidence-based DSMEs for SSA are required. Informed by shared guidelines and theories of learning and behavior change, these contextually tailored DSME have shown positive changes in glycaemic control and other cardiovascular outcomes along with psychological, learning, and behavior outcomes in patients with type 2 diabetes in SSA. The review was not able to report on the impact on staff delivering the programmes and services and highlights a gap in the literature.



Limitations

This review has several limitations. The first is that the researchers did not submit a priori protocol for the review as recommended by JBI (25). Second, a scoping review focus is to provide breadth rather than depth of information in a particular topic, and therefore a meta-analysis of the impact of the nurse-led DSME on primary outcome measures such as HbA1c was not conducted. Third, we limited the search to studies conducted in LMICs in SSA and not globally. This may have impacted the reporting of important themes that addressed the review question and objectives. Third, only ten nurse-led DSME interventions were found in the SSA region. The small number of nurse-led DSME interventions in the SSA region limits the ability to draw robust, generalisable conclusions and may lead to biased or incomplete results due to insufficient data and lack of diversity. Fourth, the majority of the studies reported outcomes from less than a year of follow-up, making it difficult to demonstrate long-term effectiveness. These short-term studies give limited insight into chronic management, and these initial improvements may not hold up in the long run, leading to potentially misleading conclusions about the effectiveness of the interventions and their sustainability. The studies varied in outcome measures, and some were feasibility studies without power calculations. Variability in outcome measures and lack of statistical power in feasibility studies reduce reliability, generalisability, and validity, potentially leading to biased and inconclusive results. Some studies, conducted in urban settings, may not be transferable to rural and remote areas. Urban studies may not be applicable to rural areas due to differences in health care infrastructure, accessibility, cultural practices, resource availability, and generalisability, potentially leading to less effective DSME. Additionally, changes in patients’ medication regimes could have influenced the reduction in HbA1c, questioning the sole effectiveness of the DSME programme. Changes in medication regimes can act as confounding factors, making it difficult to isolate the impact of the DSME program on HbA1c reduction. The majority of the studies reported high baseline HbA1c for patients. This indicates poor glycaemic control, and improvements might be more easily achieved through medication changes rather than the DSME program alone, which limits the assessment of DSME impact. Also, the included studies had different research designs, such as randomised controlled trials, quasi-experimental studies, mixed methods and qualitative interviews. This could have implications for the interpretation of the findings synthesised from the studies. Different research designs lead to variations in data collection and analysis, affecting the reliability and synthesis of findings, and limiting the generalisability of the DSME programme’s effectiveness. Furthermore, the search was limited to four databases, potentially missing relevant studies. Variations in the definition of nurse-led DSME across different studies and countries could also affect the capture of all relevant studies. Unpublished or non-English studies may have been missed. Despite these limitations, we believe this review provides useful information on nurse-led DSME interventions in SSA and how this can be used to inform the development of nurse-led initiatives in the future. Indeed, the researchers have utilised this review to inform the development and delivery of a DSME in Uganda. To overcome these limitations, future research should increase sample size and diversity by conducting more nurse-led DSME interventions across various regions within SSA, including both urban and rural settings. Additionally, designing studies with longer follow-up periods, enhancing study design and rigour by using robust designs such as multicentre randomised controlled trials, standardising outcome measures, and addressing confounding factors will provide more robust and reliable evidence.


Implications for policy, practice, and future research direction

	1. Nurse-led DSME in SSA has demonstrated effectiveness in improving both clinical and nonclinical outcomes for patients. Given resource constraints and the rising prevalence of diabetes, nurse-led structured education plays a crucial role in enhancing patient outcomes and reducing healthcare costs. Stakeholder involvement in the strategic planning of diabetes health systems is required to direct future service delivery.
	2. Context-Specific Programmes should be culturally, contextually, and linguistically sensitive to better serve patients in SSA. Adapting interventions to local culture and addressing financial constraints is essential. Future DSME programme development should be coproduced and based on needs analysis of patients and clinicians. The impact on staff in the development of the programmes requires investigation.
	3. Structured Educational Package should accompany the theoretical delivery and cover seven key healthcare behaviors related to diabetes management: healthy diet, physical activity, medication adherence, blood glucose monitoring, coping strategies, problem-solving, and foot care. Trained professionals should deliver this structured program and regularly evaluate the impact. Ensuring the educational package remains contemporaneous, reflects best practice, and continues to have a positive impact on the health and well-being of the participants.
	4. Theory-Based Education incorporating learning and behavior change theories applicable to the local context is needed. Training educators and measuring the impact through evaluation research of theory-based education are essential.
	5. Patient and Public Involvement (PPI) in DSME development has benefits, including better understanding of local needs, improved communication, and enhanced accessibility. Further research should explore the role of service users in DSME design and delivery in the SSA context.

To address the gaps in the research highlighted above, the findings from this scoping review will inform and direct the development, delivery, and evaluation of a nurse-led DSME in Uganda for adults living with T2DM.




Conclusion

This scoping review sought to answer the following question: What do we already know about the scope of existing practice, nature, and impact of nurse-led diabetic foot prevention services and structured educational programmes on patients with Type 2 Diabetes Mellitus in Sub-Saharan Africa? It is clear that there is a dearth of nurse-led interventions focussed on diabetic foot prevention in SSA; however, there is a small but growing evidence base for nurse-led diabetes self-management education programmes. A consistent message from the analysis of the included papers is that nurse-led, systematic/structured, interactive, group-based, and evidence-based DSME informed by shared guidelines and theories of learning and behavior change adapted to the local needs of patients can have positive changes in glycaemic control. Additionally, there can be improvements in cardiovascular, psychological, learning, and behavioral outcomes. LMICs in SSA need to pay attention to frugal and sustainable initiatives such as nurse-led DSME, which are now needed to address the current epidemic and global health problem of T2DM. Future research exploring the long-term impact of co-produced nurse-led, structured, culturally tailored, and theory-driven DSMEs is needed for future sustainability and effectiveness of these initiatives.
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Introduction: Preoperative teaching is fundamental nursing activity in which a nurse educates the patient about surgery and what to anticipate following the procedure. It is a process via which nurses give standard preoperative information to patients before surgery, and it enables the patients to understand their diagnosis and treatment, actively participate in their own care, overcome feelings of incapacity in relation to their condition, regain health, and maintain home care. However, there is a dearth of studies that determine the extent of preoperative teaching practice in Ethiopia in general and in the study area in particular.
Objective: This study aimed to assess preoperative patient teaching practices and the factors associated with these practices among nurses working in hospitals in the West Shoa, Oromia region, Ethiopia, in 2022.
Methods: An institution-based cross-sectional study was conducted among 267 nurses from 1 September to 30 September 2022, at hospitals in the West Shoa Zone. Two-stage simple random sampling technique was used to select study participants. Data were collected using a pretested and structured self-administered questionnaire. The quantitative data were checked and entered using Epi-data version 4.6 and exported to SPSS version 26.0 for analysis. Bivariable and multivariable logistic analyses were performed, and p-values of <0.05 at a 95% confidence interval were considered statistically significant.
Result: A total of 253 nurses returned the entire questionnaire, yielding a response rate of 94.75%. The study enrolled 132 (52.2%) male, the highest percentage (231, 91.3%) of the participants were in the age group of 18–35, the majority of participants (152, 60.1%) were married, and 164 (64.8%) were protestant. Approximately 101 (39.9%) participants demonstrated good preoperative teaching practice. Lack of teaching material, lack of training workload, time constraints, insufficient staffing, language barrier, severity of patient cases, patient and family’s anxiety, and complexity of patients’ status were significantly associated with preoperative patient teaching practice.
Conclusion: The proportion of preoperative patient teaching practices among nurses working at hospitals in the West Shoa Zone was low. Concerned bodies should emphasize ways to improve preoperative teaching practice.
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Introduction

The preoperative period is the time between the decision to have surgery and the patient’s transport to the operating room (1). The preoperative period is one of the most stressful times, resulting in mild-to-severe anxiety (2, 3). Patient teaching, as part of professional nurses’ educational responsibilities, ensures that healthy knowledge, attitudes, behaviors, and habits are learned by both healthy and sick individuals. Today’s patient teaching has lately moved from a concentration on sickness pathophysiology and treatment to one that encompasses disease prevention, patient development, and patients family care, as well as their engagement in care management (4).

Patients awaiting anesthesia and surgery are more likely to experience worry and fear (5). The prevalence of preoperative anxiety, reported in previous studies, was 60–80% of which 59.6% of them are afraid that they will not recover from anesthesia; 53.9% are afraid of mortality, dependency, and impairment; 51.7% are afraid of postoperative pain; and 43.3% are worried about their families (6, 7).

Preoperative anxiety is a psychological condition that frequently precedes surgery and may have a negative impact on the postoperative outcome (8). Patient with preoperative anxiety might have operation-related complication such as increased autonomic nerve fluctuations, a greater need for anesthesia, a higher risk of nausea and vomiting, and increased postoperative pain. Reports state that these issues may extend the length of the hospital stay and the rehabilitation period (8, 9).

Preoperative teaching is a process via which nurses give standard preoperative information to patients before surgery (10). Preoperative teaching enables the patients to understand their diagnosis and treatment, actively participate in their own care, overcome feelings of incapacity in relation to their condition, regain health, and maintain home care (11).

The main topics about which patients and their relatives should be informed before an operation are preoperative diagnosis, preparation, treatment, duration of operation, material to be used, frequency and duration of relatives’ visits, location of relatives’ waiting room, method of communication and how to share information with staff on the postoperative ward, and tubes to be inserted to the patient (12).

Preoperative teaching is crucial for alleviating fear and anxiety about surgery, relieving patient concerns, and preventing postoperative problems (13). It is also important to help clients better comprehend their surgical treatment, feel more in control, experience less postoperative discomfort and anxiety, spend less time in the hospital, and recover quickly (14). In addition, effective preoperative teaching could save approximately 5.7 million US$ cost of postoperative period per year (15).

Failure to provide adequate preoperative information causes anxiety, fear of pain, and uncertainty about the future, depression, anger, and inability to perform personal functions after the operation. As a result, both the risk of complications and length of hospital stay increase (3, 16). In this regard, all healthcare providers, particularly nurses, should recognize that the patient requires information on the procedures that occur before, during, and after the operation and incorporate preoperative education into patient care (17).

Recent studies reported that the level of preoperative teaching varies on different continents of the world and that implementation is low in developing countries (18–21). Some studies revealed that most of the nurses have a good knowledge of preoperative patient teaching and a positive attitude toward it, and those studies found a significant gap between knowledge and practice among the study participants. According to these studies, although the nurses have good knowledge, their practice is poor (22).

Considering preoperative teaching as a major duty of nurse professionals, investigating the extent of its practice found it to be one factor that has received little attention in various countries, including Ethiopia (23). To the best of our knowledge, few studies have assessed the practices and associated factors of preoperative patient teaching in Ethiopia. Thus, the researchers intended to assess preoperative patient teaching practice and associated factors among nurses working at hospitals in the West Shoa Zone, Ethiopia.


Conceptual framework

The conceptual framework was developed based on the review of different studies. Factors such as sociodemographic factors, nurse-related factors, institutional-related factors, and patient- and family-related factors are those determinant factors which can affect the preoperative teaching practice either proximally, intermediately, or distally (12, 14, 24–27) (see Figure 1).

[image: Flowchart illustrating factors affecting preoperative teaching practices. Central oval labeled "Preoperative teaching practice" connects to boxes representing influencing factors. Top right box: "Nurse Related Factors" such as language barriers, time constraints, workload. Top left box: "Sociodemographic Factors" like age, sex, religion, marital status, experience, educational level. Bottom right box: "Institutional Factors" including lack of teaching materials, training, tight schedules, insufficient staffing. Bottom left box: "Patient and Their Family-Related Factors" like shyness, case severity, client status complexity, anxiety.]

FIGURE 1
 Developed conceptual framework for preoperative teaching practice and associated factors among nurses working at hospitals in West Shoa Zone, Ethiopia, 2022.




Objectives

The general objective of the study was to assess preoperative patient teaching practices and the factors associated with these practices among nurses working in hospitals in the West Shoa, Oromia region, Ethiopia, in 2022. The specific objectives the study are to determine the level of preoperative patient teaching practice and identify factors associated with preoperative patient teaching practices among nurses working at hospitals in the West Shoa Zone, Oromia region, Ethiopia, respectively.




Methods and materials


Study area and period

The study was conducted from 1 September to 30 September 2022, at hospitals in the West Shoa Zone, Oromia, Ethiopia, 2022. The zone now has nine hospitals, including primary, secondary, and tertiary hospitals. All hospitals provide surgical services to patients.



Patient and public involvement

The research questions and study design were created by the investigators, who then got them approved by the Ambo University’s institutional review board. None of the participants in this study were involved in its design, implementation, or dissemination techniques.



Study design

An institution-based quantitative cross-sectional study was employed.



Population

The study’s source population consists of all nurses working in hospitals located in the West Shoa Zone. The study’s population consists of all sampled nurses who work in selected hospitals in the study area and coincide with the inclusion criteria. Individual nurses working at chosen hospitals in the study area were the study’s unit.


Inclusion criteria and exclusion criteria

Nurses available during the data collection period who volunteered to participate were included in the study. Specialty nurses (such as psychiatry nurses, ophthalmologic nurses, and emergence and critical care nurses) were excluded because they were not assigned to the surgical ward or operating room during nursing rotation was excluded from the study.




Sample size determination and sampling procedure


Sample size determination

Sample size was determined using a single population proportion formula by the following assumptions: Z = the standard normal deviation at a 95% confidence interval = 1.96 and d = margin of error that can be tolerated, 5% (0.05). The sample size was calculated by assuming p 0.5(50%) since there are no similar studies being conducted in Ethiopia.

[image: Sample size formula calculation displayed, where \( n = \frac{{(Z_{\alpha/2})^2 \cdot P(1-P)}}{{d^2}} \). The values are substituted as follows: \( n = \frac{{(1.96)^2 \cdot 0.5(1-0.5)}}{{(0.05)^2}} \), resulting in \( n = 384 \).]

However, because this is population of <10,000, the corrected sample size was calculated using the following formula:

[image: The formula for \( n_f \) is shown as \( n_f = \frac{n}{1+n/N} = \frac{384}{1=384/657} = 243 \).]

where

	• N = total number of nurses at hospitals in West Shoa Zone =657
	• n = desirable sample size required for the study
	• Z (α/2) = the critical value at 95% level of significance (1.96)
	• P = proportion of nurses who demonstrate good preoperative teaching practices
	• d = margin of error (5%).

Assuming 10% non-response rate, the final sample size was 267.



Sampling procedure and technique

From a total of nine hospitals, four were selected to participate (Ambo University Referral Hospital, Gedo General Hospital, Incini Primary Hospital, and Gudar Primary Hospital) by simple random sampling technique. Next, sample size was proportionally allocated to the selected hospitals based on the number of nurses. Finally, simple random sampling method was used to select proportionally allocated study participants from each hospital using the lottery method.

Proportional allocation was calculated using the following formula:

[image: Equation showing "ni equals n divided by N".]

where

	• ni = the sample size of i th hospital
	• n = n1 + n2 + …n4 is the total sample size
	• Ni = the population size of i th hospital
	• N = N1 + N2 + N3 + N4 is total hospital population (see Figure 2).

[image: Sampling flowchart details the selection of nurses in West Shoa zone. From 657 nurses, a sample of 350 is chosen using simple random sampling. Hospitals involved are Ambo University Referral, Gedo General, Gudar Primary, and Incini Primary. Proportional allocation results in samples of 129, 58, 39, and 41 respectively, totaling 267.]

FIGURE 2
 Schematic representation of sampling technique for preoperative patient teaching practice and associated factors among nurses working at hospitals in West Shoa Zone, Ethiopia, 2022.


Simple random sampling technique was used to select study participants.




Variables

Independent variable of study was preoperative teaching practice.

Independent variables of study were as follows:

Sociodemographic factors: age, sex, marital status, religion, work experience, and educational level.

Institutional factors: lack of teaching materials, lack of training, tight operation schedule, and insufficient staffing.

Nurse-related factors: workload, language barrier, and time constraints.

Patient- and family-related factors: feeling too shy to ask nurses certain questions, severity of patient cases, complexity of clients’ health status, and anxiety.



Operational definitions

Good preoperative teaching practice: The participants answered “always” to all practice questions (14, 28, 29).

Poor preoperative teaching practice: Participants did not reply “always” to all practice questions.



Data collection tools and procedures

A structured self-administered questionnaire was used to collect the necessary data from study participants. The questionnaire was adapted after reviewing different articles (10, 12, 14, 25, 30–32) and comprised three sections: The first section concerned the sociodemographic characteristics of the participants, and the second part consists of a Likert scale designed to measure nurses preoperative teaching practice. The third section consisted of a Likert scale designed to measure perceived barrier to preoperative education. The two-point Likert scale is the simplest Likert scale question, for example, where there will be just two Likert options, such as agree and disagree as two poles of the scale. It is typically used to measure agreement. Because we intended to assess their agreement on such barriers, we used two-point Likert scales. The scale consisted of 11 questions to which participants responded either (Agree = 1 or Disagree = 2). One supervisor and four data collectors with BSc degree in nursing were recruited for data collection process. Prior to administering the questionnaire, the data collectors informed the study participants about the purpose of the study data collectors devoted as much time as possible to encouraging participants to respond to all items in the questionnaire.



Data quality assurance and control

One week before actual data collection, the questionnaire was pretested on 5% of the total sampled population working at Holeta Hospital to check clarity and consistency and make necessary amendments. Any ambiguity, confusion, difficult words, or differences in understanding were revised based on the pretest experience. The consistency and reliability of this survey were measured by Cronbach’s alpha which was 0.94 and 0.803 for the practice and barriers questions, respectively. Before the actual data collection period, supervisors and data collectors were oriented on the objective of the study, the questionnaire and extent of explanations, and the way to maintain privacy and confidentiality. The supervisor and investigators coordinated the data collection process.

To ensure data quality, training was provided to the data collectors and supervisor on the study objectives and questionnaires. The data collectors were supervised by the supervisor, and the investigator received a daily report. All data were checked for completeness and consistency by the investigator and supervisors on the day of data collection. Double data entry was performed to ensure the quality of data; data were intensively cleaned before analysis.



Data processing and analysis

The data were coded and entered using Epi-data version 4.6 and exported to SPSS version 26.0. Categorical variables are summarized as frequencies and percentages. To measure the association between the outcome and independent variables, adjusted odds ratios (AORs) with 95% confidence interval were calculated. To identify factors associated with the outcome variable, a bivariate logistic regression analysis was first performed for one independent variable with the outcome variable. Variables with a p-value of less than 0.25 were considered potential candidates for multivariable logistic analysis. The multi-collinearity test was performed with a variance inflation factor (VIF), with maximum of 1.2. Model goodness of fit was tested using Hosmer–Lemeshow goodness-of-fit test. A forward stepwise (likelihood ratio) method was used. Statistical significance was declared for variables with a p-value of less than 0.05.



Ethical considerations

Ethical clearance was obtained from the ethical review board (ERB) of Ambo University, College of Medicine and Health Sciences. Subsequently, a supporting letter was sent to all hospitals to conduct this research in the hospitals that were involved in this research, and written consent was obtained from respondents before data collection. All study participants were informed about the purpose of the study and their right to participate and were assured that their names would not be visible on their responses to the questionnaire to maintain their confidentiality.




Results


Sociodemographic characteristics of participants

A total of 253 nurses were returned completed questionnaire making a response rate of 94.75%. The study enrolled 132 (52.2%) male, most participants (231, 91.3%) were in the18–35 age group, the majority (152, 60.1%) were married, and 164 (64.8%) were protestant. The majority (210, 83.0%) of respondents had a Bachelor of Science in nursing, and 181 (78.5%) had worked in the nursing profession for 9 years or less (Table 1).



TABLE 1 Sociodemographic characteristics of selected nurses working at hospitals in West Shoa, Ethiopia, 2022.
[image: Table displaying demographic data for variables: age groups, sex, marital status, religion, level of education, and work experience. Each category includes frequency and percentage. Total participants are two hundred fifty-three for each variable.]



Distribution of respondents’ preoperative patient teaching practice

Among 253 participants, the majority (162, 64%) always taught the patients about routine surgical procedures before surgery; 52 (20.2%) rarely taught patient’s family members before surgery; 153 (60.5%) taught patients within specific time period before surgery; and 159 (62.8%) always taught patients about preoperative fasting before undergoing surgery. Approximately 50.6% of participants always use different methods when they provide preoperative teaching to patients before surgery. Approximately 166 (65.6%) of participants always informed the patients about the postoperative dietary requirements. Approximately 153 (60.5%) of survey participants always explained the forms of anesthetic to be used before surgery. 157 (62.0%) individuals offer instruction on bladder emptying before going to the theater.

Of participants, 101 (39.9%; 95% CI: 33, 46) responded ‘Always’ to all 19 questions, demonstrating that they followed good practice. The remaining (132, 60.1% with 95% CI: 54, 66) participants demonstrate that they followed poor practice (Figure 3).

[image: Pie chart titled "practice level" showing two sections: red representing poor practice at 60.08%, and blue representing good practice at 39.92%. Legend identifies colors.]

FIGURE 3
 Level of practice on preoperative patient teaching among nurses working at hospitals in West Shoa Zone, Ethiopia, 2022.




Participants perceived barriers to preoperative education practice

Among 253 participants, almost 148 (58.5%) of study participants agreed that the complexity of patients’ status influences the practice of preoperative patient teaching practice. The majority (142, 56.1%) agreed that lack of teaching materials used for preoperative teaching could affect the delivery of preoperative patient teaching. More than half (133, 52.6%) agreed that lack of training is a factor affecting delivery of preoperative education to patients before undergoing surgery, 131 (51.8%) agreed that it was affected by the daily workload of the nurse, and approximately 140 (55.3%) agreed that lack of time among nursing staff could also affect delivery. The majority (142, 56.1%) agreed that shortage of nursing staff was a factor affecting the practice of preoperative patient teaching. Almost all (148, 58.5%) of study participants agreed that the complexity of patients’ status influences the practice of preoperative patient teaching practice (Table 2).



TABLE 2 Perceived barriers of preoperative patient teaching practice among nurses working at hospitals in West Shoa, Ethiopia, 2022.
[image: A table listing factors affecting preoperative patient teaching, divided into variables, category, frequency, and percentage columns. Variables include teaching material availability, nursing workload, staff time, and language barriers. Categories show agreement or disagreement, with associated frequencies (agree: range from 131 to 148, disagree: range from 105 to 124) and percentages (agree: approximately 51.0% to 58.5%, disagree: approximately 41.5% to 49.0%). Total respondents are 253.]



Factors associated with preoperative patient teaching practice

To assess the factors associated with nurses’ preoperative patient teaching practice, a bivariate analysis was performed. Accordingly, marital status, educational level, work experience, lack of teaching materials, lack of training, workload, time constraints, insufficient staffing, language barrier, tight operation schedule, severity of patient cases, anxiety, feeling too shy to ask questions, and complexity of patient status were significantly associated with nurses preoperative teaching practice (0.25). Variables associated with the dependent variable (p-value <0.25) were selected and subjected to multivariate logistic regressions analysis (Tables 3, 4).



TABLE 3 Bivariable logistic regression result of factors associated with preoperative teaching practice among nurses working at West Shoa, Ethiopia, 2022.
[image: A table presents data on various factors related to practice status, categorized into poor and good, with columns displaying the count, percentage, COR with 95% CI, and p-value. Variables include age, sex, marital status, religion, educational level, work experience, lack of resources, workload, staffing, communication barriers, and case severity. Values and percentages are provided for each practice status alongside statistical measures such as COR and p-values, indicating significance levels. Definitions for categories are noted at the bottom.]



TABLE 4 Bivariable and multivariable logistic regression result of factors associated with preoperative teaching practice among nurses working at West Shoa, Ethiopia, 2022.
[image: Table showing the relationship between various variables and practice status among nurses, detailing categories, counts, percentages, and confidence intervals for each. It includes factors like marital status, educational level, workload, and more, with indicators for statistical significance.]

After adjusting for nine variables, the lack of teaching materials, lack of training, workload, time constraints, shortage of nurses, language barrier, severity of patient cases, anxiety, and complexity of patients’ status were significantly associated with nurses’ preoperative teaching practice (Table 5).



TABLE 5 Preoperative patient teaching practice among nurses working at hospitals in West Shoa Zone, Ethiopia, 2022.
[image: A table listing various preoperative patient education topics and their reported teaching frequency. Rows represent different educational areas, while columns indicate frequency categories: Never, Rarely, Sometimes, and Always. Percentages and frequencies in each category are included. Common topics include surgical procedures, family education, fasting, medication, anesthesia, bladder preparation, shaving, pain management, skin hygiene, and breathing exercises. Most frequently taught topics fall in the "Always" category, highlighting a focus on consistent patient education.]




Discussion

In this study, we attempted to identify preoperative patient teaching practice and associated factors among nurses working at hospitals in West Shoa Zone. According to this study, 60.1% of study participants demonstrated poor preoperative patient teaching practices. Factors such as lack of teaching materials, lack of training, workload, time constraints, insufficient staffing, language barrier, severity of patient cases, patient and family’s anxiety, and complexity of patients’ status were statistically associated with preoperative patient teaching practice.

This finding is in line with studies conducted in East Amhara and Northwest Amhara Comprehensive Specialized Referral Hospitals, that is, only 61.5 and 53.7% of nurses, respectively, were found to demonstrate poor practices in delivering preoperative patient education. The similarities might be due to the study setting, the study population, sociodemographic traits, and curriculum.

This result is again supported by the studies conducted in Nigeria which revealed a positive attitude to patients’ preoperative education; however, the practice was not effective (33). Despite differences in socioeconomic status and level of health sector development, the current study and the Nigerian study may be similar due to the use of a similar study population (staff nurse) and study design. This is also in agreement with a study conducted in Gamo and Gofa, southern Ethiopia which revealed that only 36.6% of patients received good quality preoperative education (34).

However, this finding is better than that of study conducted in China which revealed that 46.5% of nurses did not provide all necessary preoperative information to patients (10). This inconsistency might be due to socioeconomic differences between the two countries. The results of our study are better than those of a study conducted in Cyprus which revealed that approximately 88.8% of nurses offered preoperative patient education and only 11.2% offered none (12). This discrepancy might be due to the nurse-to-patient ratio, training, and use of different data collection tool. Study conducted in Iran also revealed worse results than ours: 84.9% of nurses always educate their patients, and 15.1% do not always educate their patients (28). The socioeconomic differences between those two countries may be the cause of this discrepancy.

On the other hand, this result is lower than that of study conducted in Rwanda, which found that 97.3% of nurses demonstrate poor preoperative patient teaching practices (14). This discrepancy might be due to study setting, sample size, or educational level of nurses since most Rwandan nurses were diploma holders rather than BSc holders as was the case in our current study.

The findings of the current study revealed that lack of teaching materials was significantly associated with nurses’ preoperative teaching practices. Respondents who agreed that lack of teaching material affect preoperative patient teaching practice were three times more likely to demonstrate poor practice than their counterparts. This study is comparable with a study conducted in China and Rwanda which revealed that limited teaching resources affected preoperative teaching provided to surgical patients (10, 14). A possible explanation could be that the scarcity of teaching materials in both developed and developing nations has a negative impact on delivery of preoperative education.

Study showed that lack of training was significantly associated with nurses’ preoperative teaching practice and respondents who agreed this was a factor practicing preoperative teaching were three times more likely to demonstrate poor practice compared to those who disagreed. This result is supported by study conducted in China and Nigeria which showed that a lack of training is among the top factors affecting preoperative education provided for surgical patients (10, 27). This can be related to the increased knowledge of operation details and specific perioperative care gained from attending relevant surgical training courses; as a result, they were much more eager and satisfied to use their newly acquired knowledge to teach and provide more preoperative information to patients. This suggests that the responsible bodies are prepared to deliver service and in-service training programs for nurses on preoperative patient teaching practice based on the most recent evidence-based global and national recommendations. Similarly, work load was among the variables significantly associated with nurses’ preoperative teaching practice and those who agreed that workload is a factor in practicing preoperative teaching were 8.6 times more likely to demonstrate poor practice compared to their counterparts. This finding is in agreement with a studies conducted in Malaysia, China, Israel, Southern Alberta, Houston, Nigeria, and Rwanda (10, 14, 35–38). The argument that could be made is that in both developed and developing nations, workload prevents nurses from delivering preoperative patient education.

Insufficient staffing was another factor significantly associated with preoperative patient teaching practice. Study participants who agreed that insufficient staffing was a factor affecting preoperative patient teaching practice were twice likely to demonstrate poor preoperative patient teaching practice compared to the opposite one. This finding is supported by a studies conducted in Canada, Nigeria, and Rwanda (14, 27, 39). The argument that could be made is that both in developed and in developing nations, the shortage of nurses is a problem in delivering preoperative education for patients.

This study found that those nurses who had enough time were significantly associated with good preoperative patient teaching practice as compared with those nurses who did not have enough time. This study was consistent with the studies done in Hong Kong, Saudi Arabia, and northern Ethiopia (10, 20, 40). The possible explanation could be a lack of time due to the high burden of surgical cases following at the current time, as nurses’ engagement in preoperative education and time constraints in clinical practice prevented nurses from performing any patient education activities. This possible explanation is supported by the World Bank report, “The Health Workforce in Ethiopia,” which shows Ethiopia is one of the countries with a very low health workforce, five times below the minimum threshold of 4.45 per 1,000 population set by the World Health Organization to achieve the SDG Health.

Language barriers are another factor significantly associated with preoperative teaching practice and respondents who agreed that the language barrier was a factor were three times more likely to demonstrate poor practice than their counter parts. This finding is supported by studies conducted in China and Nigeria which showed that language barrier was among the highest ranked factors affecting the preoperative teaching practice. A possible justification might be that language is a powerful tool for teaching and learning in all contexts because it facilitates the transference of ideas. The severity of cases was also significant factor associated with quality of teaching practice.

Study participants who agreed it was difficult to teach critically ill patients were six times more likely to demonstrate poor practice than those who disagreed. This finding was also supported by study conducted in Cameroon which revealed that severe medical condition of patients was one of the major factors affecting preoperative teaching practice (25). This may be because teaching patients with serious medical conditions is challenging, and they may even be in comas.

Anxiety among patients and their families was another factor significantly associated with preoperative teaching practice. Respondents who agreed that the patients and their families’ anxiety is a barrier to the practice of preoperative teaching were four times more likely to demonstrate poor practice compared to their counterparts. This result is supported by a study conducted in Rwanda which revealed that 54.1% of respondents agreed that patient and family anxiety about the outcomes of surgery is a barrier to the practice of preoperative patient teaching (14). A possible explanation could be that they are afraid of the outcomes of surgery and are unable to follow or understand what the nurses are teaching them.

The complexity of patients’ status is significantly associated with preoperative teaching practice. The result of this study showed that study participants who agreed that complexity of patients’ status affected preoperative patient teaching practice were four times more likely to demonstrate than their counterparts. This finding is supported by a study conducted in Houston which revealed that the complexity of patients’ status was major factors influencing patient education (39). A possible reason for this finding might be that patients with more than one medical condition find it difficult to concentrate on what nurses are telling them regarding one surgical procedure because they are thinking about another of their conditions at the same time.


Strength and limitation

The study included different levels of hospitals from primary hospital to tertiary hospitals which increase the study’s representativeness. It was unique in study area as it comprehensively examined factors affecting preoperative teaching practice by examining many variables from different dimensions. As a limitation, the study used only a cross-sectional quantitative study design, which may not be sufficient to find all possible factors associated with preoperative patient teaching practice among nurses. In addition, the cause-and-effect relationship cannot be confirmed in this study because the research design was cross-sectional. Another limitation of the study is due to the resource constraint; we could not conduct an observational data collection method.




Conclusion and recommendations

The good preoperative patient teaching practices demonstrated by nurses working in hospitals in the West Shoa Zone were found to be inadequate. Preoperative education practices was significantly associated with lack of teaching materials, a lack of training, a heavy workload, time constraints, insufficient staffing, a language barrier, the severity of patient cases, anxiety about postoperative outcomes, and the complexity of patients’ status. Establish preoperative patient teaching programs for nurses that exchange experiences. It is better to strengthen training, adequate staffing, and equip wards with standardized guidelines and teaching materials and motivate and create a safe working environment to provide adequate preoperative teaching.
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Introduction: Existing data on how history of trauma and adversity affects healthcare professionals is limited. This study sought to describe the prevalence of Adverse Childhood Experiences (ACEs) and Positive Childhood Experiences (PCEs) and their association with present-day workplace and wellbeing outcomes among a sample of healthcare teammates overall, as well as specifically among nurses. The paper also describes local trauma-informed care initiatives that supported study feasibility.
Methods: Cross-sectional online survey data were collected in conjunction with promoting hospital-wide trauma-informed care training opportunities on two campuses that are part of an academic health system. Scales and items assessed independent variables PCEs and ACEs, and dependent variables including burnout, compassion fatigue, organizational belonging, adult resilience, access to support, and workplace violence (WPV). Demographic data were not collected to limit identifiability and encourage participation. Multivariable, hierarchical models regressed categorized total ACEs (ref 0, 1–3, 4–10) and total PCEs (ref 6–7, 3–5, 0–2) together on dichotomized dependent variables. Sub-analyses also adjusted for whether the participant was a nurse or reported serving in a different role.
Results: Participants included 349 clinical and non-clinical employees, of whom 61.1% had at least one reported ACE, but 24.9% reported 4–10 ACEs. 29.9% reported only having 3–5 PCEs in their childhood, while 23.2% reported 0–2 positive childhood experiences. Even when adjusting for ACEs, having 0–2 PCEs was associated with significantly reduced odds of getting needed emotional or social support (AOR = 0.14, 95% CI: 0.07, 0.29). Having 0–2 PCEs relative to 6–7 PCEs was also significantly associated with greater odds of past 2-week compassion fatigue, a lower resilience score, and decreased odds of reported organizational belonging measures. Adjusting for ACEs and PCEs, nurses reported lower resilience and higher workplace violence compared to all other participant roles combined.
Discussion: Teammate history of adversity was widespread and having fewer PCEs was associated with poorer adult workplace outcomes. These findings point to the value of a trauma-informed approach in healthcare, which offers healthcare organizations a framework for recognizing how trauma experiences affect wellbeing and intersect with the healthcare system, as well as how to create environments that are supportive of patients, staff, and providers.
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Introduction

An ever-growing body of evidence—beginning with the landmark adverse childhood experiences (ACE) study of the 1990s led by Dr. Vincent Felitti and Dr. Robert Anda (1)—shows that adverse childhood experiences (ACEs) are key sources of trauma, meaning they have enduring negative effects. The adversities most studied include different types of abuse, neglect, and household dysfunction (2), which have a dose response risk to over 40 biomedical outcomes, with a multifold increase if a child has experienced four or more ACEs (1). Moreover, ACEs during formative periods of brain development contribute to decreased ability to manage stress, conflict, emotional regulation, and impulse control (1). More recent literature also points to the importance of understanding not only ACEs but also how Positive Childhood Experiences (PCEs)—often operationalized as various types of support and connection in childhood [(e.g., 3)]—contribute to wellbeing in adulthood. A large U.S. national study found PCEs were independently associated with lower risks of poorer adult mental and physical health wellbeing (4). Similarly, a systematic review identified that “[m]ost studies found promotive effects of PCEs whereby higher PCEs were associated with more favorable outcomes even after accounting for childhood adversity” (5), p. 10.

ACEs and PCEs are an important area of needed attention for healthcare systems as not only have patients and communities experienced widespread adversity but so has the workforce. Furthermore, national data from the Behavioral Risk Factor Surveillance System (BRFSS) (6), which conducts health-related surveys collecting information on risk-factors, chronic conditions, preventative services, and treatment, has shown that among respondents with higher numbers of ACEs, lower education level and socioeconomic status (SES) were associated with greater risks for negative long-term health outcomes (7). This suggests that many people intersecting with the health system who have the greatest needs and poorest health outcomes are carrying histories of trauma. Looking specifically at prior limited studies of healthcare professionals, nurses have been found to have significantly higher rates of four or more ACEs than the general population (8), pointing to a possible need for attending to histories of adversity and trauma and recognizing where there may be present day effects among this profession. Childhood adversities in healthcare workers, and again particularly for nurses, have demonstrated a great impact on adult psychological distress, perceived support, coping, and response (9).

Understanding histories of adversity and needs of the workforce is beneficial for informing possible points of intervention to mitigate negative outcomes in healthcare settings, which can be highly stressed environments. The interactions among patients and healthcare providers with a history of ACEs may be a contributory factor, as their exchanges could result from a heightened physiological response to pain, fear, and challenging circumstances.

Persistent stress that remains untreated due to an inability to identify the causes of heightened stress reactions or needs and ability to take measures to mitigate their impact can lead to more severe outcomes. In extreme cases, this uncontrolled stress may result in workplace violence, occurring either from patients or family members toward team members, or among team members themselves. It can also be a significant contributing factor to organizational trauma, which manifests as the workforce experiencing reduced job satisfaction, increased susceptibility to compassion fatigue, and heightened team conflict (10).

Although there are many ways that ACEs and PCEs may intersect with present day experiences in the workplace for healthcare professionals, much of the literature assesses one or a few of these upstream factors or downstream outcomes at a time. There is a gap in the literature exploring both ACEs and PCEs simultaneously in healthcare settings, as well as in exploring connections between multiple areas discussed so far, such as individual trauma, organizational context, resilience and managing stress, and workplace violence. As such, the primary objectives of this study were to describe the prevalence of ACEs and PCEs and their association with present-day workplace and wellbeing outcomes among a sample of healthcare teammates overall, as well as specifically among nurses. This research was made possible by a decade of nurse-led work preceding it and by concurrent efforts to deliver trauma-informed education, thus a secondary objective of this paper is to describe those efforts to build institutional awareness and support for pursuing a trauma-informed approach to healthcare and discuss how the empirical findings feed back into that work.



Materials and methods


Study context: delivering foundational trauma-informed care training

The opportunity to conduct this research relied upon authentic leadership support for trauma-informed care demonstrated in a way that would help encourage healthcare teammates to participate. This work was borne out of the first author’s experience that many healthcare professionals lacked knowledge of the neurological, biological, psychological, and/or social outcomes of individuals resulting from ACEs (11), which continues to be documented and observed to-date (9, 12, 13). Built on growing knowledge of the role of adversity in affecting future wellbeing and understanding of how individuals with trauma experiences intersect with service delivery systems, the United States Substance Abuse and Mental Health Services Administration (SAMHSA)—which chairs the National Interagency Task Force on Trauma Informed Care—was at the forefront of a national effort to develop a shared and widely applicable concept of trauma and propose a trauma-informed framework to guide organizational change (14). This framework advocates for adoption of six key principles [(1) safety; (2) trust and transparency; (3) peer support; (4) collaboration and mutuality; (5) empowerment, voice, and choice; and (6) cultural, historical, and gender issues] across 10 organizational domains to advance a trauma-informed approach. We used these principles in part to inform outcomes assessed in this study, described in greater detail below.

In 2012, legacy [Wake Forest Baptist Health] comprised a single academic center in [Winston-Salem, North Carolina, USA] (a small city in the central-west area of the state) affiliated with [Wake Forest University School of Medicine]. In this year, nurse champion [Laneita Williamson] BSN (Bachelor of Science in Nursing), created a trauma-informed care foundational training out of her expertise in neuroscience, and as an adjunct to her clinical duties. The new training was developed to respond to the growing gap between the developing knowledge base in the long-term effects of adversity and trauma, and healthcare employees’ awareness of it. It since evolved to provide a foundation in trauma and adversity and the impact on health and behaviors, teach about stress and resilience and how this applies to healthcare workers, as well as introduce trauma-informed care and its potential benefits at the organizational level to participants. The training was approved for delivery to nursing staff by the Nursing Professional Development Specialist (NPDS) and Education Department, and subsequently the nursing senate, and was with time evaluated for and granted continuing medical education credits.

Since 2013, [LW] had in turn led trainings in multiple medical and community specialty areas, tailoring content for varied clinical and non-clinical audiences, including clinical learners, chaplains, mental health providers, human resources, and local social service agencies and non-profit organizations (see Supplementary material for a full list of audiences trained to-date). Ad-hoc requests through word of mouth, slowly evolved into standing training for new nurses and clinical learners and grew to 100+ annual requests for the 90-min training by 2020, spanning four additional regional hospitals that had been added to the system (of which two served as the settings for this study).


Trauma-informed care task force

Broadening interest from 7 years of training contributed to the launch of the institutional Trauma-Informed Care Task Force, which convened an interdisciplinary team that included mental health clinicians, administrators, and researchers from different departments. The Task Force developed a guiding logic model for organizational change toward trauma-informed care and for associated research. Training demand surged following a merger with another health system (accompanied by an institutional name change to [Atrium Health Wake Forest Baptist]) and was compounded by the stress and adversity brought about by the COVID-19 pandemic. This increased interest was further bolstered by attention and dedicated support from the senior health system leadership, who endorsed expanded training reach. This, in turn, yielded the opportunity to scale training and conduct parallel data collection at the hospital campus level.




Setting and training process

In 2022, one of the five hospital campuses in the area, located in a suburban setting, began a collaboration in partnership with the Trauma-Informed Care Task Force to launch a research study in conjunction with campus-wide availability of the foundational 90-min trauma-informed care training. To the best of the team’s knowledge, no other health systems in central-west [North Carolina] had implemented systematic, formalized training in trauma-informed care and conducted associated research to evaluate both workplace needs and effect of trainings or other interventions.

We conducted a research project that was promoted by senior executive leaders on the first campus (“Campus A”) as a pilot site for innovation in the system to help drive and test activities for foundational trauma-informed healthcare delivery and operational process improvements. The initiative was led on the ground by two local champions—authors Nurse Manager [Jennifer Carter], MSN (Master of Science in Nursing), RN (Registered Nurse) and Chaplain Dr. [Adam Ridenhour], who took on responsibility for coordinating efforts between the campus, teammates, leaders, and ancillary departments, and the Task Force, and who participated in developing the formative baseline assessment. The champions also enabled training delivery and data collection by connecting with the campus nurse educator; helping prepare materials for electronic registration and disclosures with the assessment, which included invitation and access information to the survey; collaborating with leadership on campus-wide email announcements announcing both the training and data collection; directly encouraging participation in both to teammates; and attending every training to assist with logistics and support participating teammate needs. Throughout, they monitored campus needs and continued to keep senior leadership appraised of progress and helped to present and share survey results to leadership at the conclusion of data collection. Inspired by efforts at the pilot site, a second campus location in our health system (“Campus B”)—located in a rural county—similarly launched preparation for campus-wide training and assessment in summer of 2023. The pilot site champions coordinated meetings with the second campus champion (also a nurse educator) and provided a warm hand-off on lessons learned and best practices.



Data collection

The Task Force team developed a baseline formative survey to pilot with all teammates on both campuses. The survey was fielded through the Research Electronic Data Capture (REDCap) secure data collection and management system (15). All data collection was reviewed and approved by the [Wake Forest University School of Medicine] Institutional Review Board (exempt study IRB00091521).

Teammates campus-wide (clinic and non-clinical) were initially invited to participate in the survey through a launch email sent from the hospital president (shared across the two campuses), containing a general REDCap link for anonymous data collection. A subsequent reminder was sent from the hospital president several weeks later at each location, but the survey was also promoted by nurse managers and other team leaders, nurse educators, and by posting the survey QR code around campus. A final recruitment attempt was made by posting the survey QR code at the top of the training presentation to encourage participation by those who came in early and were waiting for the training to begin. It was advertised as taking about 10 min to complete. The link took potential participants to a landing page describing the research study; teammates gave their consent by clicking the button at the end of the page to continue to the survey. The survey for Campus A was in the field February—April 2023 (with added one-time data collection in June 2023 alongside a department-specific training request for a group that had been unable to attend an earlier offering), and for Campus B between September and November 2023.



Measures

The larger survey included varying questions around topic areas including: (a) knowledge, attitudes, and practices of trauma-informed care; (b) participants’ primary role and years of experience; (c) caregiving responsibilities outside of work; (d) perceptions and experiences of workplace violence; (e) perceptions of the organizational context regarding workplace violence, and suggestions on how to make the work environment safer; (f) burnout, compassion fatigue, and organizational belonging; resilience and sources of support; (h) positive and adverse childhood experiences. Analyses for this study used the measures described below, including two independent variables and eight dependent outcome variables.


Participant characteristics

Due to the sensitive nature of many questions, as well as nursing team members’ experience that many staff do not complete or respond transparently to surveys launched through the institution due to fear of identifiability, we limited the number of participant characteristics that we collected. We did, however, ask whether the participant had received prior training in trauma-informed practice (with the following response options: yes, more than once before, yes, once before, and no); during a typical week how much of their time they spent on the study campus (50% or more/less than 50%); their primary role (categorized as administrative/nursing/physician or advanced practice provider (APP)/clinical, non-nursing, non-physician/non-clinical staff/other), their number of years of experience in the current role (<2 years/2–5 years/6–10 years/>10 years); the number of years of experience in healthcare (<5 years/5–10 years/11–15 years/16+ years); and whether they served in a leadership or decision-making role in their department, division, or unit (yes/no). To assess caregiving responsibilities outside of the workplace, we asked whether the respondent was a parent or caregiver for a child under the age of 18 (no/yes), and if they currently provided or had provided in the last year unpaid caregiving help to another adult (no/yes) (28).



Adverse childhood experiences (ACEs)

We used 10 ACEs measures from the BRFSS survey ACE module with minor modifications (6). To help encourage participation and promote privacy, we asked about ACEs in three sets (household dysfunction, neglect, and abuse), listed out each of the five, two, and three items respectively, then asked participants to write-in the number from each list that they had experienced prior to 18 years of age. We totaled the three subset scores to generate a total ACEs score ranging from 0 to 10, and subsequently created a categorical independent variable of 0 ACEs, 1–3 ACEs, 4–10 ACEs.



Positive childhood experiences (PCEs)

We used the seven PCEs items published by Bethell et al. (3), asking about various elements of childhood perceived support and connectedness, each rated on a 5-point Likert scale (never to very often). Also following analytical procedures published by Bethell et al. (3) we condensed responses for each PCE by grouping “very often” and “often” (yes) and “sometimes,” “rarely,” and “never” (no), and generated a score by totaling all ‘yes’ PCEs. We subsequently created a categorical independent variable, reverse coded as 6–7 PCEs, 3–5 PCEs, and 0–2 PCEs (3).



Burnout and compassion fatigue

We used two subsets of items from the Physician Fulfillment Index (16) to assess burnout and compassion fatigue as two different outcomes. Each asked to what degree the participant had certain experiences in the prior 2 weeks, with responses rated on a 5-point Likert scale and scored 0 to 4 (not at all [often] to extremely [often]). Four burnout items asked about feelings of a sense of dread, lack of enthusiasm, and physical and emotional exhaustion. Six compassion fatigue items asked about lower empathy with patients and with colleagues, lower sensitivity to others, less interest in talking with patients, and lower connectedness with patients and with colleagues due to work. Scores were totaled for each construct then divided by the number of items, and a cutoff point of 1.33 used to dichotomize participants into experiencing burnout or not (<1.33 average score) and experiencing compassion fatigue or not.



Adult support and resilience

We used a single item (3) to assess availability of support in adulthood (“How often do you get the social and emotional support you need?”) with responses on a 5-point Likert scale from ‘Always’ to ‘Never.’ Responses were dichotomized into Always/Usually getting needed support vs. Sometimes/Rarely/Never (3). We measured resilience using the 4-item Brief Resilient Coping Scale, that asked participants to rate responses on a scale of 1–5 to describe frequency of their coping behaviors (17). We added all item scores together (possible range 4–20) to generate a continuous resilience outcome variable, with a higher score indicating greater resilience.



Organizational belonging

Our study team developed two items to measure elements of organizational belonging and integrated some of the six trauma-informed principles. The first asked for agreement with the statement: “I feel I am a valued, equal member within the department team and my voice is empowered to be collaborative in all areas, from patient care to processes,” and the second with the statement “I feel I can be autonomous and function to my highest capacity due to the safety, trustworthiness and transparency of the department in which I work.” 5-point Likert scale responses ranged from ‘Not at all true’ to ‘Completely true,’ and were dichotomized for each into very/completely true vs. not at all/somewhat/moderately true.



Workplace violence (WPV)

We used two measures to assess experiences of WPV. The first was generated from the item: “In the past 6 months, have you experienced any workplace violence, whether physical or non-physical?” adapted from Copeland et al. (18). The outcome measure was reported as yes/no. Subsequent questions asked respondents to identify the person who used violence against them but are not reported here. The second item was developed by our team to capture organizational violence, asking: “In the past 6 months, have you experienced any actions by your leadership or by anyone in a higher position of authority that you perceived as abusing their power? (e.g., intimidation, manipulation, chronic dismissal of your contribution, ongoing disrespect).” Possible responses were yes/no.




Analyses

All analyses were conducted in StataBE version 17 (StataCorp, College Station, TX, USA). We summarized participant characteristics descriptively overall, and by hospital campus. We also summarized distribution of our two independent and eight dependent variables, again overall and by hospital campus. Comparisons of response distributions between campuses were conducted using Fisher exact tests to assess for differences between locations. We subsequently assessed the distribution of reported ACEs and PCEs by participant characteristic, also using Fisher exact tests.

For analyses of the eight outcomes, we first conducted bivariate, multilevel regression using gllamm, clustered on campus, initially only looking at associations between outcomes and ACEs and between outcomes and PCEs. In turn, we conducted multivariate, multilevel regression again clustered on campus, but including both ACEs and PCEs as covariates. This was done to account for both positive and adverse experiences at the same time, and we used a hierarchical model to account for potential differences among the communities and workplace settings represented by the two hospitals.

Finally, to explore the experiences of nurses in greater depth, we first conducted sub-analyses focusing on nurses only: we again summarized distribution of our two independent and eight dependent variables, overall and by hospital campus. Subsequently, we dichotomized respondent role into “nursing” or “all others” and conducted multivariate, multilevel regression again clustered on campus including ACEs, PCEs, and dichotomized role categories as covariates.




Results

Characteristics of 349 participants are presented in Table 1. Nursing staff were the largest group represented (53% overall) with a distribution of participants across role types; physicians or APPs were the least represented (2%). Respondents were experienced in healthcare; more than half (52%) had been in their current role for more than 10 years, and nearly 60% of participants had been in healthcare for 16+ years. Fewer than a third were in a leadership or decision-making role, though Campus A had a higher percentage of decision-makers participate—the only difference in participant characteristics between locations. Many had caregiving responsibilities for a child (44%) and/or an adult (42%) outside of their job roles.



TABLE 1 Sample characteristics, overall and by site; p-value from Fisher exact test.
[image: Table displaying characteristics of study participants across two campuses, A and B, along with overall totals. It includes data on trauma-informed practice training, time spent on campus, primary role, years of experience in current role and healthcare, leadership roles, caregiving responsibilities, and associated p-values. Statistically significant values are bolded, notably leadership roles (p = 0.01). Total participants are 349, with 156 from Campus A and 193 from Campus B. Percentages represent the composition within each category.]

Nearly a quarter (24.9%) of respondents reported 4 or more ACEs, and 23.2% reported only 0–2 PCEs (Table 2). Burnout was nearly twice as common (43.3%) as compassion fatigue (22.3%) in the preceding 2 weeks, and 42.4% of participants reported they never, rarely, or only sometimes got the emotional or social support that they needed. As indicators of organizational belonging, more respondents endorsed having a sense of being able to work autonomously and function to highest capacity (53.8%) than for feeling like a valued, equaled, and empowered member of their team (43.7%). About one-third (32.3%) of participants reported experiencing any kind of WPV in the previous 6 months, and close to one-fifth (18.3%) reported experience any actions that reflected abuses of power in the organization in the previous 6 months. Responses on the two campuses differed significantly on three variables—getting needed emotional or social support, resilience, and feeling like a valued and empowered member of the team—all reflecting more positive experiences on Campus A.



TABLE 2 Distribution of responses for key variables, overall and by campus.
[image: A table compares various psychological and social factors between two campuses. It includes data on adverse and positive childhood experiences, burnout, compassion fatigue, frequency of emotional support, resilience, organizational belonging, and experiences of workplace violence. Key statistical significance is noted in bold for frequency of emotional support, resilience, and organizational belonging, with corresponding p-values. Resilience and organizational belonging show significant differences between campuses.]

There were few significant associations between participant characteristics and categorized scores of ACEs (Table 3) or of PCEs (Table 4) for the full sample. Only the number of years of experience in the current role and in healthcare were associated with number of ACEs—appearing to show younger or less experienced teammates reported more ACEs—as well as caregiving for another adult outside of the workplace.



TABLE 3 Participant characteristics associated with ACEs, full sample.
[image: Table presenting a study on adverse childhood experiences (ACEs) among 349 respondents. It includes categories: time on campus, primary role, and years of experience with corresponding percentages for 0, 1–3, and 4+ ACEs. Significant p-values are found in the categories of years in current role (p = 0.001), years in healthcare (p = 0.03), and unpaid caregiving (p = 0.04).]



TABLE 4 Participant characteristics associated with PCEs, full sample.
[image: A table showing the distribution of total scores and characteristics across groups with different numbers of positive childhood experiences (PCEs). Columns include total numbers and percentages for each group: 0–2 PCEs, 3–5 PCEs, and 6–7 PCEs. Rows detail time spent on campus, primary role, experience years, leadership roles, parental status, and caregiving. P-values are provided for each category to assess statistical significance.]

In bivariate regressions on eight wellness and workplace outcomes, all except witnessing abuse of power by those in authority showed significant associations with the highest ACEs category—compared to 0 reported ACEs—and/or with the lowest PCEs category, compared to reporting 6–7 PCEs (Table 5). Once both ACEs and PCEs were included in the same model, some of those associations disappeared. Having 4–10 ACEs continued to be a significant predictor of resilience, contributing to a 0.9 (95% CI: 0.00, 1.80) point increase in the total scale score relative to having 0 ACEs, when controlling for PCEs. In comparison, having few PCEs contributed to a 1.61 (95% CI: −2.52, −0.71) decrease in the resilience score relative to 6–7 PCEs, when holding ACEs constant (Table 6). The relationship between having few PCEs and adult outcomes persisted for other variables, even when adjusting for ACEs. Those with the fewest (0–2) PCEs were almost 2.5 times as likely (OR: 2.47, 95% CI 1.13, 5.38) to report compassion fatigue as those with the most (6–7) PCEs; were less likely to report feeling like a valued, equal member of their team whose voice was empowered (OR: 0.31, 95% CI 0.15, 0.63); and were much less likely (OR: 0.23, 95% CI: 0.11, 0.47) to report feeling like they could be autonomous and function to their highest capacity in their workplace. For the outcome of reporting being able to get needed emotional or social support, even having 3–5 PCEs was a predictor of significantly lower odds of responding ‘usually’ or ‘always’ getting such support (OR: 0.32, 95% CI: 0.18, 0.58) compared to those with 6–7 PCEs, while those with 0–2 PCEs (compared to 6–7 PCEs) had 86% lower odds of regular support (OR: 0.14, 95% CI: 0.07, 0.29).



TABLE 5 Bivariate, nested regression of key outcomes dichotomized (clustered on location).
[image: Table displaying the relationship between childhood experiences and various workplace outcomes, measured by odds ratios (OR) and p-values. It compares adverse childhood experiences (ACEs) and positive childhood experiences (PCEs) against outcomes like burnout, compassion fatigue, resilience, organizational belonging, and experiences of workplace violence. Bold values indicate statistical significance with p < 0.05. The model evaluates the impact of zero, one to three, and four to ten ACEs, and six to seven, three to five, and zero to two PCEs on specified outcomes.]



TABLE 6 Multivariate (both ACEs and PCEs in model), nested regression of key outcomes dichotomized (clustered on location).
[image: Table comparing adverse childhood experiences (ACEs) and positive childhood experiences (PCEs) related to burnout, compassion fatigue, social support, resilience, organizational belonging, workplace violence, and authority abuse. Includes odds ratios, 95% confidence intervals, and p-values. Findings highlight significant correlations, with bold values indicating significance at p < 0.05.]

In sub-analyses summarizing distribution of 10 measures of interest for nurses only (Table 7), comparisons between campuses were similar to those for the full study sample. Significant differences between campuses persisted for two variables: getting needed emotional or social support, and resilience. On Campus A, nurses reported usually or always getting needed emotional or social support 69.3% of the time, compared to 52.3% on Campus B, and the average resilience score was 1 point higher on Campus A.



TABLE 7 Distribution of responses for key variables, overall and by site, for nursing respondents only.
[image: A table comparing various metrics across two campuses (A and B) with overall data: Adverse Childhood Experiences (ACEs), Positive Childhood Experiences (PCEs), burnout, compassion fatigue, emotional support, resilience, organizational belonging, workplace violence, and authority abuse. Key results include significant p-values for emotional support (.02) and resilience (.02).]

In hierarchical regression, the addition of dichotomous teammate role as a covariate into the model did not meaningfully change associations between ACEs, PCEs and the eight outcomes of interest. In the resilience model, having 4–10 ACEs was still associated with an increase in resilience score compared to 0 ACEs, while having 0–2 PCEs was still associated with a decreased resilience score compared to having 6–7 PCEs, and being a nurse was associated with a decrease of 0.70 points (p = 0.03) in resilience compared to all other roles. For the outcome of any WPV in the preceding 6 months, neither ACEs nor PCEs were associated with the outcome, but being a nurse was associated with almost double the odds (OR = 1.93, p = 0.008) of having experienced violence relative to all other role categories combined (Table 8).



TABLE 8 Multivariate (ACEs, PCEs, dichotomized role), nested regression of key outcomes dichotomized (clustered on location).
[image: A statistical table presents odds ratios (OR), 95% confidence intervals (CI), and p-values for various factors including burnout, compassion fatigue, and workplace experiences, segmented by adverse childhood experiences (ACEs), positive childhood experiences (PCEs), and role (other and nurse). Bold values indicate significance at p < 0.05. Rows compare different experience groups with reference categories.]



Discussion

This paper summarized study findings from survey data on childhood and adult experiences, as well as the growth of trauma-informed care training development and implementation efforts in an academic health system across a 10-year period that set the stage for conducting the research. Data were collected from interdisciplinary, clinical and non-clinical participants across two hospital campuses, as part of the leadup to campus-wide trauma-informed care training, with additional analyses focusing specifically on the experiences of nurses. Study findings highlight ACEs and PCEs among healthcare employees and are uniquely able to explore the extent to which these were predictors of adult wellness and workplace outcomes.

Among our sample of 349 participants, numbers of ACEs reported were higher than for population data. Hege et al. (19) analyzed data from the 2012 NC BRFSS and found that nearly 60% of participants reported at least one ACE and 16.6% reported four or more ACEs. For comparison, among our respondents, 61.1% had at least one reported ACE, but 24.9% had four or more. These findings build upon some previously available ACEs data among clinician populations, including one study which found a much larger proportion of participants who reported 4+ ACEs among a national sample of nursing students compared to the national average (8). They also highlight that ACEs are not only common among the general population and ergo patients but are also common among the health system workforce. This combination can greatly impact the wellbeing of patients, teammates, organization, and communities. Our data also indicate that younger and/or less experienced healthcare professionals appeared to report higher numbers of ACEs than more experienced counterparts. It is possible this is due to a combination of greater training and education about trauma-informed care being increasingly delivered in clinical learner programs and thus may have contributed to more awareness of what are ACEs or less stigma associated with reporting them. However, it also points to the importance of providing more training and resources to incoming teammates who may still be learning how to navigate difficult workplaces and patient interactions.

This study also contributes to recent growing evidence that describes the role of PCEs in future wellbeing irrespective of ACEs, and that research and health promotion interventions should consider both ACEs and PCEs (4, 5). This was exhibited in our data, which showed that in adjusted models including both variables, only a relationship between ACEs and resilience remained (with more ACEs unexpectedly predicting higher resilience) in comparison to associations between PCEs and key adult outcomes (compassion fatigue, organizational belonging, and getting need emotional or social support) that persisted. The unexpected finding between ACEs and resilience may in part reflect that while having more ACEs has been shown in other literature to predict challenges with future employment (20, 21), as Maunder and colleagues comment: “it is possible that healthcare workers who have experienced abuse represent a biased sample which is skewed toward resilient outcomes of early abuse” (2020, p. 120). Nevertheless, recognizing that people with fewer childhood experiences of being supported by and connected to family, friends, and community reported greater difficulties in accessing support in adulthood or felt a lower sense of organizational belonging helps link back to the value of trauma-informed care principles and possible opportunities for intervention to foster empowerment and intentional inclusion of all voices into healthcare.

In collecting campus-wide data from two health system campuses, we were also able to capture some variations in key outcomes between these locations. Namely, participants on one campus (Campus A—suburban location) reported being significantly more likely to get their needed emotional or social support, to have higher resilience, and to feel like valued and empowered members of their teams. These may reflect differences in employee populations more broadly and/or may reflect differences in the two campus environments and histories of the hospitals that may foster a greater sense of teammate support in one than the other. Underlying disparities in population-level mental health between more urban and rural areas, such as in accessing skilled treatment and resources, may also contribute to differences observed between the campuses (22). Nevertheless, sizable proportions of individuals on both campuses reported challenges with accessing support and other indicators of wellbeing and connected, including in one setting that has a stronger reputation of being a campus “family.” Further, it gives evidence to the importance of conducting organizational assessments and developing tailored interventions that meet unique needs of local campuses and communities as opposed to one-size-fits-all solutions implemented across health systems more broadly.

Moreover, nurses on average reported lower resilience compared to all other participant roles combined, also pointing to the importance of understanding and responding to unique needs of groups within the health system. This further makes the case for advancing trauma-informed care initiatives as they can also provide tools to manage personal wellbeing (23) and build resilience, which is a key mechanism for improving health and reducing the perpetuation of traumatic and adverse experiences in adulthood and in future generations (24). Some of these adverse experiences in adulthood can include WPV, which nurses too reported significantly higher rates of compared to all other participants combined. Among our overall campus populations about one-third of respondents reported WPV in the past 6 months, as did almost 40% of nurses. For comparison, one study found 76% of nurses in one system reported WPV in the past year (25) which is a longer time frame than we asked participants about, while 88% of respondents in an emergency department reported any violence in 6 months (18), reflecting a higher stress context. Trauma-informed care also offers a framework for teaching teammates skills for responding to conflict and activated patients and visitors—and for understanding how prior trauma may contribute to individuals’ stress behaviors—and for in turn reducing WPV.


Limitations

There are several limitations to consider to these findings. Our study was conducted on two smaller campuses (one suburban and one rural) in a larger academic healthcare system, so workplace dynamics or participant experiences may look different on bigger campuses and/or in locations based in dense urban areas. We also deliberately did not collect participant demographic data as a way to encourage greater participation and to increase openness of responding, so we are limited in conclusions we can draw about the relationship between individual characteristics and adult outcomes, as well as the ability to characterize the personal demographics of our sample. Future studies should aspire to include such variables in data collected. Furthermore, there are gaps in roles represented in the data (e.g., physicians and APPs were largely missing) that limit generalizability to other health contexts and across disciplines. The survey was also recruited in concert with advertisement for trauma-informed care training in a workplace setting, which may have contributed to bias in self-selection to participate by those who strongly resonated with the importance of trauma-informed care, who felt enough trust and commitment to the institution to be willing to contribute their time, and or to those whose leaders otherwise encouraged participation as important to the institution’s mission and promoted taking time to complete the survey and training (which was particularly true for nurses). However, we believe that the alignment between the training opportunities and the survey contributed to higher participation and greater representation of the employee populations on both campuses than if we had tried to recruit for the survey independently.



Lessons learned, and implications for practice and nursing

Reaching a point where hospital leaders were willing to support and endorse concurrent delivery of campus-wide trauma-informed education and survey participation to assess related topics was a process demanding great patience. Elements that helped make this possible and enabled more compelling communication included having a recognized trauma-informed care expert, who was a nurse; collaboration with an interdisciplinary team; tailoring content to deliver data and information in the most impactful way to various audiences; and steadily growing awareness of the long-term impacts of trauma and support for the concept of trauma-informed care throughout the system.

Our findings of commonly reported adversities among teammates and particularly how fewer PCEs contribute to worse outcomes in adulthood, help augment the argument for health systems to evolve and recognize challenges faced not only by patients but also by their workforce. Nevertheless, we have witnessed many structural barriers that can stand athwart broad adoption of changes that might contribute to improved resilience, providing greater support, and engaging teammates in a way that promotes feelings and experiences of organizational belonging. First and foremost, healthcare systems often have operational histories grounded in hierarchical and patriarchal processes, with internal cliques and rivalries between disciplines, discipline specific jargon and workflows, and operational and departmental silos. These challenges foster power dynamics and encourage political agendas that can fuel mistrust, reduce safety, gender inequity, cultural differences, reduced diversity and inclusion, and decreased collaboration, empowerment, voice, and choice. Such historical structures do not support an environment where trauma-informed care can naturally occur or flourish, and unfortunately, may exacerbate trauma experiences of healthcare workers.

Second, healthcare commonly acts in a short-term and reactive manner and expects quick action and outcomes, while adopting a trauma-informed approach requires a longer-term focus to promote widespread, sustainable change. (See Supplementary material for examples of how our team worked to embed trauma-informed principles across domains, and our core tenets and recommendations with a longer-term perspective.) A final challenge is the tension between scaling changes throughout larger systems to reach more people, while maintaining fidelity to the key principles and components of trauma-informed initiatives, and ensuring that the work is still locally relevant. We contend though that not only are nurses important targets for trauma-informed initiatives such as for strengthening resilience and providing support following experiences of WPV, they are well-positioned to help lead widespread change and help overcome the challenges discussed.

Nurses are ubiquitous throughout the system and function in varying roles from students, bedside staff, to chief nursing officers over multiple campuses. Furthermore, nurses are vital in interdisciplinary teams that work to promote health and cultivating change for patients, teammates, and organizations (26, 27). There are opportunities to embed skills and support-building and trauma-informed practices into nursing classroom curriculums, clinical rotations, competencies, orientation and annual training, nurse leadership seminars and retreats, and continuing education, in order to reach a sizable proportion of the healthcare system. Importantly, nurses have a “front row seat” to witnessing how trauma, adversity, and daily difficulties affect teammates and patients alike and are thus critical voices in shaping strategies for intervention and stakeholders for implementing them; indeed, nurse leadership set the foundation for and propelled the work presented in this paper.

Our study provides data to be used to guide future efforts that are responsive to local need, while also highlighting the importance of recognizing the absence of PCEs as a key type of adversity with long-term implications on wellbeing in the healthcare workforce. Nursing is a key profession to facilitate system change for health promotion to foster greater support for and engagement of all teammates in the healthcare system, and for elevating our understanding of “do no harm” to patients and each other.
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Introduction: The considerable influence that family members can have on diabetes management is well recognized. Therefore, it is crucial for professionals to acknowledge the impact of the diagnosis on family members. This study aimed to comprehensively identify and understand the needs of family members with an adult diagnosed with diabetes using a two-phased research design.
Methods: Phase 1 was a scoping literature review using databases such as MEDLINE®, CINAHL®, SciELO, and PsycINFO, and gray literature from the Scientific Open Access Repository of Portugal and OpenGrey, focusing on studies from 2017 to 2023, adhering to the Joanna Briggs Institute and PRISMA guidelines. Phase 2 involved a focus group to gather qualitative data on family experiences, which was analyzed using content analysis and following the Consolidated Criteria for Reporting Qualitative Research.
Results from both phases revealed five themes: Communication and emotional expression within families, the impact of diabetes on the family, diabetes-specific knowledge, socio-cultural and environmental influences on diabetes management, and communication with healthcare providers. Integrating these findings highlighted the specific needs of families, suggesting that tailored interventions should be developed to enhance diabetes management support and promote overall family well-being.
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1 Introduction

Diabetes mellitus (DM) affects 537 million people worldwide, and projections show that around 783 million adults (20–79 years) will be living with this disease (1). Present on global political agendas, DM has a profound impact at various levels, including personal, familial, social, and healthcare systems, due to the severity of its complications and the resources required for its control (1).

Diabetes management and related health outcomes are influenced by various factors, including ethnicity, cultural background, socioeconomic conditions, and access to healthcare. These differences can significantly impact the management of diabetes and related health outcomes.

The growing prevalence of diabetes accentuates the urgent need to develop more effective interventions that go beyond traditional approaches. Therefore, family involvement in diabetes management and interventions has been emphasized in the literature as a determining factor for success, with a positive impact on patient outcomes (2, 3).

However, to promote support for adults with diabetes, effective strategies that holistically address all the factors impacting family members’ health are essential.

The diagnosis of diabetes affects not only individuals but entire families, restructuring daily routines and impacting their emotional and financial well-being (4).

Managing diabetes imposes lifestyle changes such as adhering to a strict diet, regularly monitoring blood glicose levels, and consistently taking medication or insulin therapy (5). These adjustments can be demanding, requiring a collective effort from family members to support the diagnosed person.

Extensive research has been conducted on family involvement in diabetes management and its positive impact on patient outcomes (6, 7). The literature highlights the significant role of family involvement, associating it with improvements in patient outcomes and the maintenance of self-management behaviors (2, 3, 8).

Several family-focused interventions have been developed and assessed in recent years, with their effectiveness demonstrated (9). Most of these interventions aimed to improve family-specific diabetes knowledge and enhance their skills to provide instrumental support to individuals with diabetes (10). However, despite the increase in diabetes-specific knowledge among family members, patients still identify their relationships with family members as critical and often feel that family members can be barriers to changing lifestyle habits (11). These behaviors, described in the literature as non-supportive or sabotaging, may result from researchers and health professionals neglecting the importance of family conflicts, the diversity of relationships among members, and family cultural beliefs (12, 13).

The significant potential that family members have to influence diabetes management is well recognized. Therefore, professionals need to recognize the impact of the diagnosis on family members, particularly those involved in supporting self-management activities or directly performing related tasks and responsibilities (10, 14). Health professionals should recognize and address family emotional needs, how they interact and behave, how they communicate and solve problems, the influence of their health patterns on healthy choices, the cultural impact and beliefs in disease management, and the social-economic and environmental impact of their contexts (14).

Through this comprehensive analysis, professionals and researchers will be able to develop family-tailored interventions that improve diabetes management outcomes and supportive family interaction patterns (10, 15).

This study aims to comprehensively identify and understand the needs of family members and answer the following research questions: What are the specific needs and challenges families face in managing diabetes within their daily routines? How do family members perceive their roles and responsibilities in the care and management of a family member diagnosed with diabetes?



2 Methods

A two-phased research design was employed. In phase 1, a scoping review was performed. In phase 2, a one-round focus group survey was conducted with adults with diabetes and family members who support them in disease management.


2.1 Phase 1: scoping review

This scoping review was performed according to the Joanna Briggs Institute (JBI) methodology for scoping reviews (16, 17). This Phase 1 aimed to explore and comprehensively identify and understand the needs and perceptions of family members of adults with diabetes described in the literature.


2.1.1 Search strategy

A three-step search was performed by two independent reviewers. An initial search was limited to PubMed and CINAHL, using the search terms “adult with diabetes” OR “diabetic” AND “family needs” OR “family assessment” OR “needs assessment.” This search aimed to identify the indexed and free-text terms most frequently used in articles developed on this topic by analyzing their titles, abstracts, and keywords of the studies. A second search was conducted using indexed search terms and keywords, adapted and individualized to each electronic database, including MEDLINE ®, CINAHL®, SciELO - Scientific Electronic Library Online, and PsycINFO (access via EBSCOhost Web). A third search was developed using gray literature. The gray literature and unpublished studies were mapped using the databases: RCAAP (Scientific Open Access Repository of Portugal), and OpenGrey. The search strategy used for MEDLINE® is provided in Supplementary material 1.



2.1.2 Inclusion criteria

The scoping review search was limited to studies published between 2017 and 2023 to ensure the inclusion of the most recent guidelines and advancements in diabetes care. The inclusion criteria for the scoping review were defined using the PCC (Population, Concept, and Context) mnemonic.

	• Population (P): studies conducted with participants that included family members of adults diagnosed with diabetes mellitus, both being 18 years of age or older.
	• Concept (C): studies focused on identifying and understanding the specific needs, perceptions, and challenges of family members involved in diabetes management;
	• Context (C): studies conducted in any healthcare and community settings, including hospitals, clinics, home care, and community health programs, where family needs in diabetes support are relevant.
	• Types of evidence: various studies were included to understand the needs of family members supporting adults with diabetes. Qualitative studies to capture insights and personal experiences and quantitative studies. Mixed-methods studies that integrated both qualitative and quantitative data for a comprehensive understanding. Review articles, including systematic reviews and meta-analyses, synthesized existing research on family involvement in diabetes care.

Studies published in English, Portuguese, Spanish, and French were included based on the reviewers’ level of linguistic proficiency, ensuring greater rigor in the selection of evidence and data extraction.



2.1.3 Data collection

This process was performed by two reviewers. Articles were screened for inclusion using Endnote X9® Software reference management software (Clarivate Analytics, PA, USA), and the duplicate references were identified and removed. Two reviewers independently screened the titles and abstracts. The potentially relevant full-text information was assessed by the same two authors. Disagreements between the two reviewers at any stage of this process were resolved by consensus or through analysis and discussion by a third reviewer. The selection process was guided and presented using the PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews -PRISMA-ScR (18).



2.1.4 Data extraction

Two independent reviewers developed the data extraction process for this scoping review. A data extraction tool was developed and tested to ensure comprehensive and accurate collection of relevant information from the selected studies. To ensure accuracy, two independent reviewers conducted data extraction, with discrepancies resolved through discussion or consultation with a third reviewer.

The extracted data included the following information: author(s), year of publication, title, study design and population, and settings. Additional relevant details encompassed outcomes, needs, and perceptions of family members related to family involvement in diabetes management. The synthesis of study information was compiled into a table and presented through a narrative synthesis.




2.2 Phase 2: focus group

A qualitative descriptive approach was conducted using focus groups to explore and describe the lived experiences of family members of adults diagnosed with diabetes. We intended to understand how family members perceived the disease and its management without relying on preconceived theories or frameworks (19, 20). The Consolidated Criteria for Reporting Quality Research (COREQ) guidelines were used according to the Enhancing the Quality and Transparency of Health Research (EQUATOR) network (21).


2.2.1 Participants and recruitment

Participants were selected based on specific criteria to ensure relevance to the aim of the study. These included adults diagnosed with diabetes and their family members aged 18 years or older who are involved in diabetes support. Although it is well-recognized that the majority of individuals diagnosed with diabetes are living with type 2 diabetes, no distinction regarding the type of diabetes was made during the recruitment process for the focus group (1). This decision was made to ensure inclusivity and to reflect the diverse experiences and challenges faced by families of individuals with diabetes. The concept of family used for participant selection was “family is who its members say they are” [(22), p.55]. Individuals with cognitive impairments were excluded.

Healthcare professionals at the Family Health Unit made an initial contact by phone to inquire about individuals’ availability to participate in the study. The researcher conducted an initial screening to ensure participants met the inclusion criteria. Efforts were made to ensure a diverse group of participants in terms of age, gender, and socioeconomic status. Participants were grouped, and the focus group was scheduled at a convenient time for them, and reminders were made by phone to confirm attendance.

This focus group was initially conducted to gather participants’ opinions about a proposed intervention being developed for adults with diabetes and their families. However, during this session, several important themes emerged. Given their relevance to understanding the family perspective, these themes will be used in this article to provide a comprehensive understanding of the participants’ perspectives found in the scoping review.



2.2.2 Setting

The study was conducted at a family health unit in Portugal, where the individuals receive primary care services.



2.2.3 Data collection

The focus group took place in May 2024 and comprised adults with diabetes and their family members. After written informed consent, the voice recordings were used for data collection, with the consent of all participants. Voice recordings were intended solely to assist in transcribing the focus group content. The moderator role was assumed by the primary author, a PhD Nursing Science student currently holding a research grant. She has extensive background knowledge on the topic gained through her professional experience in clinical practice and research. This has been her area of investigation for the past 8 years. The moderator always took into account the assumptions inherent to the focus group and ensured a productive discussion by adhering to the principles of focus groups, refraining from giving personal opinions, and steering the conversation toward the study’s objectives (23). Another nurse, also a PhD Nursing Science student with experience in qualitative research, assumed the role of observer and took notes during the session. Data saturation was achieved by identifying the repetition of information. The focus group session took an average of 2 h.



2.2.4 Ethical considerations

The ethics approval for this study was obtained from the Ethics Committee from Alto Minho Local Health (Decree-Law No 97/95 of 10 May, revised by Decree-law No 8072018 of 15 October). All participants who met the inclusion criteria were provided detailed information about the study, including its objectives, procedures, and benefits.

The confidentiality and anonymity of participants’ identities and their responses were ensured by the researchers. Participants were also informed that their participation was voluntary and that they could withdraw from the study at any time without any consequences. All participants were asked to provide written informed consent before participating in the focus groups.



2.2.5 Data analysis

In this study, the content analysis was developed using Mayring’s Qualitative Content Analysis (QCA) (24). This systematic approach allowed us to understand the textual data, prioritizing the creation of a coherent and easily understandable text while respecting grammatical structure and preserving the participant’s original intent. This method provides a clear process that enhances the reliability and validity of the analysis.

We considered the following main phases: (i) formulating a specific research question about family members’ involvement in diabetes management; (ii) pre-analyzing the transcript data and notes and selecting the material relevant to these questions; (iii) developing a coding frame with categories. Finally, a conceptual structure was obtained, composed of the main themes and categories of analysis (24).



2.2.6 Validity and reliability

To ensure the validity and reliability of the focus group data, we followed the guidelines provided by the COREQ (Consolidated Criteria for Reporting Qualitative Research) checklist (21). We ensured the transferability of the results by establishing clear criteria for participant selection and achieving diversity in terms of age, gender, and socioeconomic status. During the focus groups, a trained moderator facilitated the discussions while an observer took detailed notes, ensuring consistent data capture. All sessions were audio-recorded with participants’ consent, and the recordings were transcribed verbatim.

To enhance credibility, we checked the preliminary findings with participants to confirm the accuracy of the interpretations. Inter-coder reliability was ensured by having two independent researchers code the transcripts and resolve discrepancies through discussion. These steps helped maintain the data’s dependability and confirmability, providing a robust foundation for the study’s conclusions. Excerpts from the participants’ statements were included to demonstrate the meanings assigned by family members. Each family member is referred to by the letter “F,” followed by a unique identification number, such as F1.





3 Results


3.1 Phase 1: scoping review results

The search strategy identified 1,163 publications. After excluding 72 duplicates, 1,091 publications were selected for title and abstract analysis. A total of 11 publications were selected for full-text analysis, with 8 studies included in the review. The study selection process is summarized in the PRISMA flow diagram (Figure 1).

[image: Flowchart illustrating a literature review process. Identification: 1,129 records from databases, 34 from hand searches. After removing 72 duplicates, 1,091 records were screened. Screening excluded 1,080 records based on titles and abstracts. Eligibility assessment involved 11 full-text articles, from which 3 were excluded due to age and insufficient information criteria. Eight records were included in the final synthesis.]

FIGURE 1
 PRISMA flow diagram of study selection.


All the studies included are written in English. Five of eight were developed in Europe (25–29), two in the United States of America (14, 30), and one in the United Kingdom (30). Regarding the study design, two qualitative studies were included. (26, 30), one described a secondary analysis (31), two were cross-sectional studies (27, 28), one integrative review (25), one was descriptive (14), and one was quantitative (29). The majority of the studies were developed in community settings. More detailed information about studies is described in Supplementary material 2.

Based on the guiding questions of this study, the analysis of the studies allowed the identification of needs and perceptions of family members of adults diagnosed with diabetes. The relevant information was gathered and organized into two main themes, each supported by several categories (Figure 2).

[image: Flowchart illustrating themes and categories from a scoping review. Themes include "Diabetes management in the family context" and "Impact and influence of socio-cultural and environmental contexts on diabetes." Categories related to diabetes management involve communication patterns, impact on the family, knowledge needs, communication with healthcare, family adjustments, and healthcare service needs. Socio-cultural impacts include barriers to healthy lifestyles.]

FIGURE 2
 Scoping review overview of the themes and categories.


The first theme, “Diabetes Management in the Family,” is supported by the following categories:

	i. Family members’ communication patterns and challenges: disruptive family behaviors were reported, such as arguing about diabetes management, difficulties in communication, gender differences in communication patterns—with men being more authoritative in their speech—challenges in sharing knowledge within the family, inability to influence the diagnosed person, and conflicts with the diagnosed person due to diabetes activities and targets (25, 26, 30).
	ii. Impact of diabetes diagnoses and management activities on family: regarding the diabetes diagnosis and management, family members reported anxiety, stress, anger, distress, frustration, burden regarding diabetes management activities, increased sense of responsibility, lack of confidence, fear, and nervousness facing the diabetes challenges, and feelings of being undervalued in their role in diabetes management by patients (14, 26–31).
	iii. Family members’ diabetes-specific knowledge needs: family members reported a lack of diabetes-specific knowledge, including information about medications, and expressed a desire to engage more frequently with health services to become more involved in diabetes care (14, 26, 30).
	iv. Communication between family and healthcare providers: in this category was reported the lack of time with healthcare providers, confusion about information provided by professionals, and inconsistent information provided in the appointments (14)
	v. Family adjustments for diabetes care: one study reported family members’ preference to remain uninvolved in diabetes management (25). However, the remaining results showed that most family members expressed significant responsibility for diabetes management activities, its challenges, and targets (14, 26–31).
	vi. Impact of diabetes on family members over time: the diabetes diagnosis and family members’ increased responsibility for diabetes management and patient needs often leads to a decline in family members’ health over time (27, 31). The presence of diabetes complications is highlighted as one of the factors that notably decreases family members’ quality of life (29). The same authors reported several difficulties family members face in maintaining their social connections and support networks, as well as the impact of the disease on the family’s financial conditions.
	vii. Family members’ needs for healthcare services and education: as mentioned above, the lack of knowledge is evident among the relatives of adults with diabetes. Consequently, they also described the need for more regular check-ups to prevent complications and education interventions to improve patient knowledge about complications (29, 30). The same authors described the family members’ need for peer support and psychologist intervention in the disease management process.

The second main theme, “Impact and Influence of Socio-Cultural and Environmental Contexts on Diabetes,” is supported by one category:

i. Barriers to adhering to a healthy lifestyle: in this category, family members expressed difficulties in buying healthy and affordable food, societal discrimination against the disease, lack of safe places for physical activity, and inadequate work conditions for managing the diabetes activities by patients (28)



3.2 Phase 2: focus group results

The sample comprised 10 participants: five adults diagnosed with diabetes and five family members. All individuals contacted to participate in the study accepted and none dropped out. The reasons for this high participation rate include a strong interest in the topic and the personal relevance of the subject matter to the participants. The adults with diabetes were predominantly male, ranging in age from 58 to 83 years, with a mean age of 71.6 years. Of the five adults diagnosed with diabetes, only one had type 1 diabetes, while the remaining four had type 2 diabetes. Among the participants with type 2 diabetes, all reported using oral antidiabetic medications, with one participant also undergoing combined therapy that included injectable insulin. The duration of diagnosis ranged from 2 to 18 years, with an average of 7.8 years. The family members were predominantly female, aged between 54 and 78 years, with a mean age of 67.4 years. They provided support in diabetes management for an average of 7.8 years, ranging from 2 to 18 years. All participants lived with the person diagnosed with diabetes. The COREQ Checklist details are provided in Supplementary material 3.

Three themes emerged from data analysis: challenges in diabetes management activities, socio-cultural and environmental contexts influence on diabetes management, and communication challenges. The theme “challenges in diabetes management activities” is supported by two categories: the influence of family and its cultural patterns on adhering to healthy habits and the family’s diabetes-specific knowledge and education needs. The theme “socio-cultural and environmental contexts influence on diabetes management” is supported by three categories: availability of healthy food choices; challenges in grocery shopping activities, and physical activity infrastructures. The third theme, “Communication challenges,” is supported by two categories: barriers to communication between family and healthcare providers and barriers to family members’ communication (Figure 3).

[image: Flowchart depicting challenges in diabetes management. Three main categories are highlighted: "Challenges in diabetes management activities" include family influence on healthy habits and education needs; "Socio-cultural and environmental contexts influence on diabetes management" covers healthy food availability, grocery shopping challenges, and physical activity infrastructures; "Communication challenges" address barriers between family and health providers, and family communication.]

FIGURE 3
 Focus group overview of the themes and categories.



3.2.1 Theme 1: challenges in diabetes management activities


3.2.1.1 Category: influence of family and its cultural patterns on adhering to healthy habits

The participants expressed difficulty adhering to healthy diets. The influence of family and cultural dietary habits on their food choices was evident, and they missed the old foods they ate before their family member was diagnosed with diabetes. They feel they have to eat healthy foods to help their relative who was diagnosed with diabetes, although they need to eat what they want on festive days, independent of patient choices.


“… do you know what it means to eat good food? In this region, we have the best comfort food, but now I cannot eat that.. our traditional foods are the best. During Christmas and weddings, I eat a lot of everything and do not care about dietary habits.” F1.
“… good food was in the past, now… we enjoyed eating vegetable soup with beans and bread inside” F2.
“…at home, we do not eat anything like we used to (eat unhealthy food)… now we eat what the doctor recommends, except at Christmas and on birthdays.” F2.
“… it has to be (food choices).. we need to change our diet because we do not want diabetes complications” F1.



Regarding family habits related to regular physical exercise, family members reported difficulty in maintaining regular physical activity habits. Regular physical exercise is not a priority for them, even if their relative with diabetes needs or wants their company or encouragement. They expressed difficulty finding time to exercise due to their busy schedules. Although most are retired, they feel that their daily activities consume much of their time, leaving few opportunities to exercise with the patient. Additionally, they believe that activities such as taking care of their vegetable gardens are sufficient for maintaining their health, ignoring the patient’s needs.


“…more time? I do not have any extra time to spend to walk.. I’m retired, but I have a lot to do in my daily life.” F1.

“…I cannot… I have to take care of our vegetable garden, that is a good exercise (…), and I am responsible for picking up my grandchild from school every day at 3:30 PM.” F3.
 



3.2.1.2 Category: family’s diabetes-specific knowledge and education needs

Family members expressed the need for more information about diabetes management to better support the diagnosed individual, particularly in helping them choose healthy foods. They suggested that interventions would be an effective way to increase their knowledge, specifically group interventions consisting of peers, including the diagnosed individual and their family, as well as professionals. Family members described the need to share knowledge and experiences with peers who also support an adult diagnosed with diabetes.


“…these meetings with people who talk about the same problems we face are important because we get tips and experiences from others regarding diabetes issues.” F1.

“…we need more moments like this to learn about food and medication. We need more tips and advice…” F2.

“… I agree…” F3.

“… I make an effort to read food labels to help my wife choose healthy options… but the list of ingredients is huge.. I do not know what those ingredients with strange names are… and which choose…” F2.
 




3.2.2 Theme 2: socio-cultural and environmental contexts influence on diabetes management


3.2.2.1 Category: availability of healthy food choices

Family members expressed frustration with the limited availability of healthy products in their area of residence. They reported that several local producers have closed their shops, and nowadays, they can only buy more nutritious foods, such as vegetables and fruit, from neighbors (who grow vegetables and other produce), or they have to grow them themselves. They feel that the products available for sale are unhealthy and overly processed.


“…here, the good shops have closed. The bakery with artisanal bread has closed too.. now the bread is poorly made and not healthy.” F3.

“..nowadays, everyone has to buy vegetables at the supermarket. I do not like that; it’s not healthy because they use a lot of pesticides. So, I grow my own produce or buy from my neighbors.” F1.
 



3.2.2.2 Category: challenges in grocery shopping activities

Family members described difficulties in making healthy choices at the grocery store, not only due to a lack of knowledge as previously mentioned, but also because of marketing campaigns. They feel confused by the extensive advertising of ‘light’ and ‘healthier’ products, which are often more prominently displayed. The variety of these products, coupled with the suspicion that some may not be as healthy as claimed, complicates their choices and reflects their concerns about changes in food processing and ingredients. Additionally, they reported several difficulties in interpreting food labels, particularly due to the small print size.


“Every time I go to the grocery store, I see so many yogurts, and I get confused. The doctor said the one I bought was a false ‘light’ yogurt, and others I’ve tried seem to have a lot of something like sugar.. it cannot be healthy. Now, I only eat natural yogurt, but I do not like it.” F4.

“In my time, yogurt was made from milk. Nowadays, there are a lot of different ingredients mixed in.” F3.

“I try to read the food labels to help my wife buy healthy food, but I cannot read them. The letters are too small … “F2.
 



3.2.2.3 Category: physical activity infrastructures

Family members described poor infrastructure conditions for physical activities in their social context, which become more evident during the winter.


“… here we do not have enough places to do exercise in winter, and it is always raining. I practiced swimming, but in the swimming pool it was too cold… and I had a flu… so I gave up… maybe in the summer I return my walkies with my husband or we return” F4.
 




3.2.3 Theme 3: communication challenges


3.2.3.1 Category: barriers to communication between family and healthcare providers

Family members expressed difficulties in communicating with health professionals due to contradictory information they provided. They felt lost and confused by the differing advice provided by healthcare professionals regarding healthy lifestyles. Furthermore, they find it difficult to question the doctor about issues that bother them regarding support for the diagnosed person. They also mentioned that using medical and technical terms does not help them.


“…the doctor said I have diabetes, but the pharmacist said that with my wife’s blood sugar values, she does not have diabetes.” F3.

“…we received so many different pieces of advice from nurses, doctors, and pharmacists. I do not know what to do. Then there’s the endocrinologist at the hospital.. with which values can I say my father is diabetic? The nurse said my father has good glucose values, but the endocrinologist said to continue the rigorous diet.” F5.

“…the doctors start using those technical terms, and I get confused and cannot ask anything.” F2.
 



3.2.3.2 Category: barriers to family members communication

Family members expressed difficulties in communication within family members. They reported some difficulties in discussing disease management with their relatives without being misunderstood.


“.. sometimes it is not easy to talk to her about her food choices.” F2.

“…he is my father, so I have to respect him.. but he does not listen to my advice about diabetes.” F3.
 





3.3 Integration of results

The analysis of findings from each methodology allowed us to identify convergent points of the scoping review and focus group results that were gathered in five main themes (Figure 4). Integrating both results was crucial for a comprehensive understanding of the complex dynamics of diabetes management. The five themes provided a multifaceted perspective that combined broad literature findings and, personal experiences from those directly involved. The scoping review offered a systematic overview of existing research, highlighting key areas and gaps in knowledge, while the focus added the perspective of lived experiences, challenges, and needs of families supporting adults with diabetes.

[image: Flowchart illustrating the convergent points of results from a scoping review and focus group. It details communication, emotional expression, gender differences, and family adjustments related to diabetes. Emphasizes the impact on family, diabetes-specific knowledge, socio-cultural influences, and barriers like healthy lifestyle adherence, food choices, and healthcare communication.]

FIGURE 4
 Integrating insights: convergent points and key findings from scoping review and focus group.


The themes comprised: (i) “Communication and emotional expression within families” is supported by three categories: family members’ communication and challenges, gender differences, barriers to family members communication (ii) “Influence and impact of diabetes management on the family comprised” comprised two categories: impact of diabetes diagnose and management on family members, and family adjustments for diabetes care; (iii) “Diabetes-specific knowledge and education” that is supported by one category identified from scoping review and focus group results: family members’ diabetes-specific knowledge; (vi) “Impact and influence of socio-cultural and environmental contexts on diabetes management” that is supported by four categories: barriers to adhering to healthy lifestyle; availability of healthy food choices; challenges in grocery shopping activities, and challenges in grocery shopping activities (v) “Healthcare providers and family members communication is supported by two categories: communication/ interactions between family and healthcare providers, and barriers to communication between family and healthcare providers (Figure 4).

Regarding the first theme, “Communication and emotional expression within families,” results from both phases identified several difficulties within the family related to communication and emotional expression. Communication and interactions among family members were reported as difficult, often leading to disruptive behaviors such as conflict and arguments over diabetes self-management activities. The differences and difficulties in communication patterns based on gender roles within the family were also emphasized. Family members did not perceive the existence of a supportive environment where they could openly express their emotions and provide mutual support. They reported feelings of confusion about their relative’s health status and felt that the diagnosed person did not recognize their role.

The theme “Influence and Impact of Diabetes Management on the Family” encompassed the category of the “impact of diabetes diagnosis and management on family members” reported in the scoping review results and the “family adjustments for diabetes care” (reported in both phases results).The findings highlighted the significant negative impact that a diabetes diagnosis has not only on the diagnosed adult but also on family members. The responsibilities involved in supporting the diagnosed person were identified as sources of emotional stress, anxiety, and burden for the family. Additionally, family members face various adjustments in their daily lives to support the management of the disease, prevent its progression, and avoid complications, alongside the financial problems imposed by the illness. These combined factors—the emotional and physical strain of caregiving responsibilities, daily life adjustments, and financial pressures—negatively impact family members’ emotional well-being and physical health over time. An important factor to highlight, and that should be the focus of attention for professionals, is the decision of family members not to get involved in diabetes management, or their refusal to adopt the restrictions imposed by disease, even if the diagnosed person expresses a desire for their involvement.

The theme “Diabetes-Specific Knowledge and Education” was reported in the results of both phases. The findings encompass all difficulties related to how family members process and understand health information provided by professionals, specifically focusing on diabetes knowledge and education about disease management. A lack of diabetes-specific knowledge was identified, as well as a need for more education to improve their skills and abilities to support the diagnosed person.

The “Impact and influence of socio-cultural and environmental contexts on diabetes management” was another theme that emerged from results. If the family is influenced by the diagnosis of diabetes, as has been described throughout this study, the importance of the impact of the different contexts in which the family is embedded is undeniable. All external circumstances related to the availability of healthy food and the existing infrastructure for physical activity can act as facilitators or barriers to the family’s adherence to a healthy lifestyle. Thus, in this study, several difficulties and barriers were reported by family members in their daily lives, including a lack of healthy food choices, difficulties in selecting appropriate items in grocery stores, and inadequate conditions for practicing physical activity. These factors significantly negatively influence the daily diabetes management activities and impact the overall health and well-being of family members.

The theme “Healthcare providers and family members communication” was reported in the results of both study phases. In this category, family members reported a lack of time with health professionals, confusion due to the information provided, and contradictory advice received during different consultations. They felt lost and confused by the varying recommendations given by health professionals regarding healthy lifestyles. Additionally, they experienced difficulty in addressing concerns with the doctor about supporting the diagnosed individual. They also mentioned that the use of medical and technical terms was unhelpful.




4 Discussion

Adults’ diabetes self-management is a crucial aspect of disease management and typically occurs within a family and social environment (32). Therefore, the various forms of support that families provide to adults with diabetes (e.g., instrumental, social, and emotional) significantly impact diabetes outcomes (10).

Family members’ involvement in diabetes management and interventions is complex and should involve more than increased family member-specific diabetes knowledge as a strategy to improve diabetes control and patient diabetes self-care (33).

It is very valuable that family members can perceive and effectively play their role in successful disease management. This involves understanding how to provide emotional, instrumental, and practical support to their relative with diabetes (34, 35). Equally important is their ability to recognize and use other sources of social support, such as community resources, support groups, and healthcare professionals, when necessary (36).

The family’s role in reinforcing and maintaining the patient’s behavior change is crucial. Literature shows that ignoring this factor could explain the failure of some diabetes family interventions (37).

Family support and involvement in diabetes management should be identified and understood through a comprehensive approach that allows a structured analysis of family dynamics, developmental stages, and functional roles within the context of diabetes (10). Thus, this study, which assessed families using a theoretical model combined with both methodologies (scoping review and focus group), provided a comprehensive framework for understanding the real challenges and needs experienced by families (22).

Family interventions are mostly focused on the outcomes at the individual level and on the overall well-being of the patient (10). Although some studies have assessed the impact of diabetes on family members, the overall impact of diabetes on families is often overlooked (7).

The findings of this study demonstrated the complexity of the construct under analysis and the factors that can affect it. Therefore, both study phase results demonstrated the negative impact on the well-being of family members of emotional dynamics within the adult diagnosis. Family members expressed anxiety, burden, and lower quality of life associated with the higher responsibilities regarding diabetes management (14, 26, 28–31). Family members also reported feelings of exclusion by healthcare providers or the patient, indicating their important role in disease management was not recognized (25, 28, 30). Additionally, their inputs were often overlooked, and they felt unable to influence the diagnosed person.

Family members described these emotional responses, coupled with the low level of diabetes-specific knowledge and education, in both study phases. Furthermore, family members described this as significantly impacting their ability to assist effectively with disease management, as described by other authors (14, 26, 30, 34, 37).

Findings suggested that the emotional dynamics within the family, such as the emotional, psychological, and practical burdens placed on family members, can increase when the diagnosed person’s individual needs conflict with those of the family (28, 29, 37).

Different authors have recognized and demonstrated the importance of family relationships and communication patterns (4, 34, 37, 38). Therefore, positive communication within family can encourage the adult with diabetes on lifestyle modification (4). Conversely, the presence of disruptive family behaviors described have impacted in the well-being of family as described above. These findings align with other studies’ results that highlighted the importance of family relationship quality and communication patterns in improving the well-being of all family members (3, 37, 39). Additionally, these authors noted that interpersonal conflicts and miscommunication can arise when family support is perceived as paternalism and criticism, depending on how the support is communicated and provided. Another important topic that emerged in this study is gender difference in communication based on family roles. Women’s communication patterns were more assertive, while men tended to give orders (25). This can be explained by the traditional responsibilities of women within the family, which are closely linked to their role in taking care of others, especially when a relative is living with diabetes (38).

Developing a supportive role in assisting the adult with diabetes, family member will be exposed to a series of changes in their daily life, starting with practical adjustments required to maintain family well-being. These include integrating changes into their routines and habits. Over time, the impact on family members extends beyond their emotional and psychological well-being, affecting their physical health and overall well-being (27–29, 31).

One topic highlighted by this study is that the presence of someone (family member/friend) in the daily life of an adult with diabetes is not necessarily synonymous with being a source of support. A family member, feeling affected in some way by the diabetes diagnosis, may decide to remain uninvolved in diabetes management and its associated restrictions (25).

The family economic factor also emerged in the findings of this study (29). These authors describe the burden caused by financial problems related to diabetes diagnosis. The literature describes similar results, emphasizing the associations between a lack of family resources and the negative impact on maintaining healthy behaviors and diabetes management outcomes (40, 41). Other authors reported similar findings, which note that individuals with diabetes and low income are less likely to take their medication due to financial concerns with other necessities, such as paying bills (10).

The environmental factors, whose importance in the prevention and control of noncommunicable diseases has been highlighted in international literature, were also described in the results of this study (5, 42). The environmental barriers described included the lack of accessible places to buy healthy food and safe spaces for physical activity, which significantly reduces the ability of families to maintain healthy behaviors (28, 29). The scarcity of healthy food options implies an effort from families to provide nutritious meals for effectiveness. Similarly, the absence of convenient and safe locations for physical activity limits opportunities for regular exercise, which is vital for controlling blood sugar levels and overall health (5, 42).

The societal discrimination against individuals with diabetes was described in one study included in the scoping review (28). This can exacerbate the challenges faced by families with an adult with diabetes and can reduce the community support available for them (5). In addition, the discrimination can lead to feelings of isolation and frustration, which are usually extended to the work environment, as described in the literature (43). Other studies also described these results (40, 41). These challenges experienced by family members could explain the needs expressed by them in this study’s results, which included the presence of a psychologist in diabetes management, as well as the need for more education about the disease and its complications through peer support (29, 30).

The lack of social support is described as a factor that is associated with the worst diabetes outcomes. Therefore, since sources of support are not always available or accessible on a day-to-day basis and may not provide sufficient support to meet the needs of families in managing diabetes, the importance of training and peer support becomes crucial. Peers emerge as individuals who experience the same daily challenges and experiences, and can offer additional social and emotional support that is helpful in dealing with daily diabetes challenges (34, 44, 45).

Considering all the factors described above, addressing the emotional needs of families and supporting their involvement in diabetes-related activities is essential to enhance family support and achieve better outcomes for both patients and their families. Beyond acquiring knowledge and perceived ability to support their relatives, family members may benefit more directly from being actively involved in diabetes management and interventions. This involvement should reduce their stress related to the disease and its complications while also improving their own health behaviors.


4.1 Limitations

Regarding the limitations of this study, the following should be noted: the guiding script for the focus group was not checked in a pretest, and the transcripts from the focus group were not returned to participants for comments and/or corrections. Another limitation is the reliance on data from only one focus group, which may not fully capture the diversity of experiences and perspectives among all family members involved in diabetes management. Additionally, the decision to include only studies published from 2017 onwards in the scoping review, while intended to reflect recent advances in clinical guidelines, family-centered interventions, and technological developments, may have excluded valuable insights from earlier studies. The impact of diabetes on family members is a long-standing issue that transcends temporal and technological boundaries, and excluding older studies might have limited the comprehensiveness of the review. Future research could address these limitations by incorporating a broader temporal scope in literature reviews and ensuring a more robust methodology in the qualitative components of the study. Another limitation of this study is the absence of a distinction between type 1 and type 2 diabetes among the focus group participants. This may have impacted the breadth of insights collected and constrained the exploration of challenges unique to specific types of diabetes, particularly those associated with type 1 diabetes and insulin therapy management.



4.2 Recommendations

This study comprised two phases, providing a comprehensive understanding of the needs and challenges faced by family members of an adult with diabetes. Healthcare providers should create a supportive environment that enhances the well-being of both adults with diabetes and their family members, leading to more effective diabetes management and improved health outcomes. The development and implementation of tailored diabetes education programs for both the adults with diabetes and their relatives should be based on the holistic assessment of specific needs and strengths within the family, encompassing physical, emotional, social, and economic factors.

By addressing the multifaceted aspects of family dynamics and support, these interventions can foster better communication, stronger emotional support, and more effective management strategies, ultimately improving the quality of life and health for all involved. Future studies should consider conducting separate focus groups for families managing type 1 diabetes and type 2 diabetes. This approach would enable researchers to comprehensively explore the unique needs, challenges, and dynamics associated with each type of diabetes. By doing so, tailored recommendations and interventions could be developed to better support families in managing the specific demands of T1D, such as insulin therapy and glycemic variability, as well as the long-term lifestyle modifications often emphasized in T2D management.




5 Conclusion

In this study, the careful planning and systematic integration of the scoping review results and focus group findings allowed us to create a comprehensive article that offers valuable insights drawn from both literature and lived experiences. This approach provided a deeper understanding of family dynamics from different perspectives and highlighted the specific needs of family members, thereby enhancing the robustness of our conclusions.

It is crucial for professionals to recognize the significant role families play in managing the disease of an adult with diabetes, along with understanding the family as a unit of care, and the specificities of diabetes management. This recognition should lead to the active involvement of family members in care planning and decision-making processes.

Based on this knowledge, practitioners should develop more effective and tailored interventions to improve support for diabetes management while simultaneously promoting the overall well-being of the entire family.
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Objective: Analyzing the environments of professional nursing practice in Primary Health Care in a municipality in the west of the state of Santa Catarina.
Method: A quantitative, explanatory, cross-sectional study was carried out in 24 Primary Care health units. A total of 159 nursing professionals took part and answered a questionnaire on personal and professional characteristics and the Nursing Professional Practice Evaluation Scale/SEE-Nursing Practice, comprised of Structure, Process, and Outcome sub-scales. The data was subjected to descriptive and inferential analysis.
Results: There were positive evaluations for people management and leadership in the Structure dimension. Technicians and nursing assistants had positive evaluations of the organization and sustainability of practice. In Process, collaboration and teamwork stood out, and strategies to guarantee the quality of care. In the Outcome dimension, there was a relationship between gender and systematic evaluation of care, with higher scores among women.
Conclusion: A positive evaluation of professional nursing practice environments in Primary Care contributes to the effective management of people, materials, and care processes, reflecting on the quality of nursing practice and access to healthcare.
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Introduction

Primary Health Care (PHC), known in Brazil as Basic Care (BC), is an essential strategic point for achieving the fundamental principles of the Unified Health System (Sistema Único de Saúde, SUS), such as universality, integrality, and equity. Through a broad spectrum of activities – including promotion, prevention, protection, diagnosis, treatment, rehabilitation, harm reduction, palliative care, and health surveillance – PHC represents the first level of contact between individuals and the health system, promoting continuous and comprehensive health care. This approach reinforces the commitment to public health, aligning with the needs of the population and contributing to the sustainability of the health system (1–3).

In the Brazilian context, the Ministry of Health prioritizes the organization of PHC within the SUS as one of its main objectives, developing the Family Health Strategy (FHS) to qualify, expand, and consolidate this first level of care. The FHS facilitates the restructuring of health work processes, promoting more accessible and personalized care, which is crucial for the effectiveness of the health system (1, 4).

Family health teams are made up of general practitioners, nurses, nursing technicians, community health agents, and some teams include oral health professionals. The teams work in Basic Health Units, operating 40 h/week, serving a registered population of 2,000 to 3,500 people, located within their territory. The teams develop local action plans, focusing on preventive interventions and health promotion, in addition to meeting spontaneous demands. Home visits are essential, allowing continuous monitoring of chronic patients, pregnant women, children, and other vulnerable populations.

In PHC, teamwork is fundamental to meeting user demands. The Family Health teams (FHt) are multidisciplinary, made up of general practitioners, nursing technicians or assistants, nurses, and community health agents, with a significant role for nursing professionals in absorbing these demands. For effective care, it is imperative that the team acts in an integrated and multi-professional manner, creating a professional practice environment that favors the quality of the care provided (5).

The quality and configuration of professional practice environments are fundamental not only for fostering positive interpersonal relationships and professional autonomy, but also for effective management of their structural aspects. These environments directly influence the satisfaction and performance of healthcare teams and contribute to user safety. These elements are crucial to the development of efficient and safe healthcare practices, highlighting the importance of well-managed environments in the context of healthcare (6, 7).

The evaluation of these environments can be structured through Donabedian’s triad – Structure, Process, and Outcome – which serves as a theoretical model for the analysis and continuous improvement of the quality of health services. Structure involves the quality of the physical and organizational properties of the environment in which care takes place, while the Process defines the nursing interventions carried out in the user’s care, finally, Outcome measures the end of this analysis, that is, whether the structure and processes made a difference to the quality of the work (8).

This theoretical framework has been widely explored in studies of public health contexts, to evaluate nursing environments favorable to quality and care (9). Thus, the following research question emerged: how are professional health practice environments characterized in PHC in Santa Catarina, Southern Brazil? The aim of the study is to evaluate the professional nursing practice environment in Primary Health Care in a municipality in the west of Santa Catarina, southern Brazil.



Materials and methods

This is a quantitative, exploratory, cross-sectional study, anchored in the theoretical framework known as the Donabedian Triad (8).

The research was carried out in 24 basic health units (BHUs) in a municipality in the west of Santa Catarina, which has a total of 25 BHUs and one prison BHU, in which 62 FHS work with a maximum of 110 teams. The scenario has a population coverage of PHC of 100% and FHS of 89.2%3. The FHS is made up of doctors, nurses, nursing assistants and technicians, community health agents, endemic disease agents, and if expanded, also has an Oral Health team (OHt), each team being responsible for the health of a given territory.

Although the study was not conducted in prison units, it reached teams that work in different contexts, including urban and rural environments, in more and less vulnerable contexts. All units were included in the study, and all eligible professionals, according to the criteria, were approached personally in the units, with all professional categories represented (mid-level and higher-level professionals). The sample is culturally representative, especially in the Brazilian context, since it considers the composition of the nursing team in the PHC care model in Brazil.

The selection criteria for the participants were: working as a nurse, nursing technician, or nursing assistant at the FHS, with a period of experience in the service equal to or greater than 3 months. Professionals on leave for any reason during the data collection period were excluded.

The sample was defined based on a population of 238 professionals available in the scenarios, assuming a margin of error of 5% and a 95% confidence interval, thus the survey sample was 147 participants, with 159 participants selected for convenience. To achieve this goal, all the professionals who met the criteria were invited to take part in the study. Of these, 159 agreed to take part, 44 were nurses, 23 were nursing technicians and 92 were nursing assistants. During the data collection process, the prison BHU was excluded due to the security rules and specificities of the context, and in one BHU there were no participants who met the inclusion criteria.

Data collection took place in person between July and September 2022. The nursing professionals received sealed envelopes containing a presentation of the study, the Free and Informed Consent Form and the data collection instruments, that is, the personal and professional data questionnaire, the EAAPPE/ SEE-Nursing Practice Scale, as well as instructions for the envelopes to be re-sealed after completion and delivered to the BHU manager. After the envelopes had been filled in, the researchers returned to the unit to collect them, by prior appointment with the services and the professionals.

For data collection, a self-completion questionnaire was used to characterize personal (age, gender, and marital status) and professional (professional training, time working in the profession, time working in the institution and the unit), followed by the Scale for the Evaluation of Professional Nursing Practice Environments (Escala de Avaliação dos Ambientes de Prática Profissional de Enfermagem) – EAAPPE/SEE-Nursing Practice (10), validated for Brazil (11), consisting of three sub-scales: SEE-Nursing Practice – Structure, SEE-Nursing Practice – Process and SEE-Nursing Practice – Outcome. The Scale to be used in Brazil was translated into Brazilian Portuguese by two professionals in the language, undergoing only semantic adaptations and cultural terms used in the country.

The SEE-Nursing Practice – Structure, made up of 38 items divided into 6 dimensions: (1) People management and leadership in the service (10 items); (2) Participation and involvement of nurses in the policies, strategies, and functioning of the institution (8 items); (3) conditions for the proper functioning of the service (6 items); (4) organization and Sustainability of nursing practice (6 items); (5) Institutional policy for professional qualification (6 items); (6) Quality and safety of care (4 items).

The SEE-Nursing Practice – Process is made up of 33 items, distributed over 6 dimensions: (1) Collaboration and teamwork (10 items); (2) Strategies for quality assurance in professional practice (9 items); (3) Autonomous practices in professional practice (7 items); (4) Theoretical and legal subsidies for professional practice (4 items); (5) Interdependence in professional practice (3 items).

The SEE-Nursing Practice – Outcome includes 13 items divided into 2 dimensions: (1) Systematic evaluation of nursing care and indicators (7 items) and (2) Systematic evaluation of nurses’ performance and supervision (6 items).

Regarding the final EAAPPE/SEE-Nursing Practice score, the higher the score, the more favorable the professional nursing practice environment is to the quality of care. Regarding the Subscales, the higher the score, the more favorable the structure, process or outcome is considered to be to the quality of care. To analyze the results of the structure, process and outcome components, the instrument establishes the following criteria: score < 35% - component of the professional nursing practice environment that is barely favorable to the quality of care; between 35 and 55% – component of the professional nursing practice environment that is moderately favorable to the quality of care; between 55 and 75% – component of the professional nursing practice environment that is favorable to the quality of care and, finally, >75% – component of the professional nursing practice environment that is very favorable to the quality of care.

To analyze and organize the data, it was entered into a Google Forms form, which was linked to an Excel spreadsheet, and the analyses were carried out using the Statistical Package for the Social Sciences (SPSS), version 28.0.

The quantitative variables were described by mean and standard deviation (±) or median and interquartile range. The categorical variables were described through absolute and relative frequencies. The association between the numerical variables was evaluated using Pearson’s or Spearman’s correlation coefficients. The significance level adopted was 5% (p < 0.05).

The Wilcoxon test was used to compare the three components and the total Scale, with a significance level adjusted by the Bonferroni correction of 0.83%. The analysis of the relationship between personal and professional attributes and the components of the SEE-Nursing Practice used the Lilliefors test to test the normality of the variables, the components and the total Scale. To compare means, the Student’s t-test or Analysis of Variance (ANOVA) supplemented by Tukey’s test was used.

In a validation study of the instrument carried out in Portugal10, SEE-Nursing Practice obtained a Cronbach’s alpha of 0.96, SEE-Nursing Practice – Structure a Cronbach’s alpha of 0.95, SEE-Nursing Practice – Process a Cronbach’s alpha of 0.91 and SEE-Nursing Practice – Outcome a Cronbach’s alpha of 0.93. The national validation study11 obtained an internal consistency of 0.956, 0.929 and 0.937 in the SEE - Nursing Practice - Structure, Process and Outcome, while this study obtained 0.95, 0.95 and 0.92 in the same order.

Data collection complied with the ethical precepts regarding research with human beings and the provisions of Resolutions 466/2012 and 510/2016 of the National Health Council, and the research was approved by the CEP under opinion number 5.485.663/2022.



Results

Table 1 shows the characterization of the participants.



TABLE 1 Characterization of the sample.
[image: Table displaying demographic and job-related variables for 159 individuals. Average age is 46.1 years. Gender distribution: 5% male, 95% female. Marital status: 26.6% without a partner, 73.4% with a partner. Education levels: high school 44.7%, undergraduate 26.4%, specialization 25.8%, master's 2.5%, PhD 0.6%. Job titles: nurse manager 10.7%, care nurse 17%, nursing technicians 14.5%, nursing assistant 57.9%. Median years in profession: 12, median months in current job: 6. Data taken in 2022.]

Table 2 shows the findings regarding the evaluation of Structure, Process, and Outcome, based on participants’ assessment of the professional practice environment in the PHC scenarios surveyed.



TABLE 2 Data on the SEE-Nursing Practice, Santa Catarina, 2022.
[image: Table displaying ratings for various nursing practice factors, categorized into structure, process, and results. Mean values and standard deviations are provided for each. Columns indicate percentages of responses rated as barely, moderately, favorable, and very favorable. Highest mean noted in "Factor 4 - Theoretical and legal subsidies for professional practice" in the process category, showing a trend towards favorable ratings. Data sourced from 159 participants in 2022.]

Regarding the final score of the EAAPPE/SEE-Nursing Practice Scale, in the Structure domain, People management and leadership in the service, the majority consider the environment to be very favorable to professional nursing practice (66.0%), and in the Process domain, Collaboration and teamwork (57.2%), Strategies for quality assurance of care (49.5%) and Theoretical and legal subsidies for professional practice (66.0%).

Regarding the association between the Scale’s dimensions and factors and the personal and professional variables, there was no statistically significant association (p > 0.05), as shown in Table 3.



TABLE 3 Associations between SEE-Nursing Practice and personal and professional variables.
[image: Table comparing SEE domains across three variables: Age, Time in Profession, and Time of Service in Current Job. It includes Pearson's and Spearman's correlation coefficients with p-values. Domains are structured into categories: Structure, Process, and Results, with six factors under Structure, five under Process, and two under Results. Each factor's correlation with the three variables is provided.]

Gender was significantly associated with the Systematic evaluation of nursing care and indicators, with higher scores among women and a statistically significant difference with factor 1 of the Outcomes domain (p = 0.015).

Professionals with graduate degrees (specialization, master’s, or PhD) had significantly lower scores in Strategies for quality assurance of care and Interdependence in professional practice compared to professionals with high school and undergraduate degrees. Professionals with graduate degrees also had significantly lower scores for Processes and Outcomes when compared to those with higher education (Table 4).



TABLE 4 SEE-Nursing Practice associations with training, Santa Catarina, 2022.
[image: Table comparing SEE domains across education levels: high school, undergraduate, and graduate studies. It covers Structure, Process, and Results, detailing factors like management, collaboration, and evaluation with mean values and standard deviations. ANOVA value indicates significance.]

Nursing technicians and assistants had significantly higher scores in the Organization and sustainability of nursing practice factor, in the Structure domain, and the overall Process scale when compared to nurses (care and managers). Nursing technicians and assistants also scored significantly higher on the Systematic evaluation of nursing care and indicators, and on the global Outcome scale compared to care nurses. In addition, nursing assistants had significantly higher scores in Strategies for quality assurance of care and Interdependence in professional practice compared to nurses (manager and care). In addition, the findings show that nursing assistants also had significantly higher scores than care nurses in relation to the quality and safety of nursing care, of the Structure domain (Table 5).



TABLE 5 Associations between SEE-Nursing Practice data and job title, Santa Catarina, 2022.
[image: A table comparing SEE domains across four nursing roles: Nurse Manager, Care Nurse, Nursing Technicians, and Nursing Assistant. The domains include Structure, Process, and Results, with specific factors like people management, quality of nursing care, and teamwork. Each role has scores for these factors, with standard deviations and ANOVA values indicated. Significant differences are marked with superscripts.]



Discussion

In Brazil, there is a majority of young professionals working in the FHS. This is due to changes in the undergraduate curriculum, which have increased actions and new educational programs for better professional qualification (12, 13) and in this research, the profile of working professionals is not dissociated from this data.

When it comes to evaluating professional practice environments, it can be seen that in the Structure dimension, there is a preponderance of positive evaluations for people management and nurse leadership. The structure refers to organizational factors, aspects related to training, innovation, and research, associated with quality and safety of care, involves the management of people and material resources and others related to the organization and sustainability of nursing practice, and factors related to leadership management in the service (14).

Multidisciplinary teamwork and effective management are essential to improving the quality of health care, making it more coordinated and patient-centered. Positive evaluations of the environment and recognition increase satisfaction, especially among technicians and assistants. Nurse leadership, collaboration between teams, and strategies to ensure quality positively influence structure and processes, although licensed nurses report lower satisfaction in these areas (15, 16).

Health management involves coordinating and directing health systems at different levels of government, whether at municipal, state or national level, requiring a robust set of skills to efficiently manage the human resources involved (17). At the same time, leadership in the healthcare context is often associated with the ability to set clear objectives and guide multidisciplinary teams to achieve them, creating an environment that fosters employee engagement and job satisfaction (18).

This finding can be extrapolated to other contexts, indicating that investing in training nursing leaders contributes to the efficient organization of health services, especially in primary care, where team integration is fundamental to the success of care actions.

Both contribute to the organization and coordination of the nursing team, ensuring efficient quality in the work process, bringing effective results for the quality of care provided to the community, which in turn requires professionals to have knowledge and skills not only in care, but also in management, which are the responsibility of nurses alone (19).

Evaluating care services is one of the regulations governing nursing practice, according to Law No. 7,498 (1986). In addition, professional practice environments that are favorable to working conditions bring professional satisfaction and consequently better work performance (7).

Linked to this factor, nursing technicians and assistants had more positive evaluations in the organization and sustainability of nursing practice compared to nurses. Although the Brazilian reality is unique in terms of the social division of labor, the data indicate the importance of reducing professional turnover and investing in planning nursing activities.

Potentially, nursing technicians and assistants rated the methodologies for organizing nursing care positively, which according to other authors indicates that the environment allows them to better mediate the workload, respond to patients’ needs, and reduce the risk of adverse events (20).

It should be noted that regardless of personal or professional characteristics, the entire nursing team can contribute to sustainable practices and the organization of health services (21) and the result of these factors (physical environment, material resources, and personnel) comes from the perception of the professionals interviewed (22), as they are facilitators of the nursing work process and are more active in practical care activities aimed at caring for people, families and the community (23).

It is also noteworthy that the nursing assistants had a significantly higher score for the quality and safety of nursing care. This factor assessed sizing and whether the nursing work methodology adopted promotes quality of care and guarantees safe practices. The result shows that there is a higher prevalence of auxiliary professionals in the PHC when compared to the number of nurses in the sector, which may have contributed to this outcome (24).

The sizing of nursing staff is based on COFEN Resolution 543/2017, which establishes parameters for sizing the number of professionals needed to work in a given health service (20). However, it presents limits for sizing in PHC. A study on the subject reports on the challenges faced within the PHC to guarantee the diversity of activities undertaken by nursing with the number of staff available, with warnings about recording information, monitoring data, guaranteeing spaces for team meetings, and shows the need for more research on the subject (25).

In the Process dimension, the most positively evaluated factors were collaboration and teamwork, strategies for quality assurance of care and Interdependence in professional practice.

Regarding collaboration and teamwork, the study highlights that they involve: autonomy in decision-making, updating care plans, effective communication between team members ensuring adequate planning, good working relationships between different team members, electronic document management, working relationships between doctors and nursing professionals, understanding and valuing their respective roles and responsibilities and care based on health promotion (10).

In line with the result obtained, collaboration in teamwork is potentially the result of an organized place, through dialogue and team meetings are scheduled monthly (26), in this regard, the nurse manager’s performance influences the team’s work (27) and he must act with theoretical and practical support that regulates professional practice (28).

Due to the division of the work process, nurses need to act in a more judicious, innovative way and focus on management, quality, care and the therapeutic process, assuming responsibility for the managerial activities of health services and the entire nursing team (29). On the other hand, nursing technicians and assistants are active in all sectors of PHCs in care activities, closer to the practices and direct contact with the user (30).

Regarding the evaluation of Interdependence in professional practice, researchers analyze whether the practice of nursing professionals is fundamentally focused on managing signs and symptoms of the disease, the attention of professionals in responding to prescriptions from other professionals in a clear appreciation of interdependence and whether they have the perception that with the implementation of interdependent interventions, the work is done (10). In this last item, the valuing of autonomy in professional practice is noticeable when care models are adopted that are centered on people rather than pathologies, which contributes to stewardship in professional practice (31).

Outcome dimension shows desirable or undesirable changes and is considered the final component of the evaluation of the institution, care, patients, and professionals (9). A study in a hospital setting found a relationship between gender and the Systematic evaluation of nursing care and indicators, with higher scores among women, which may be associated with the ease with which women perform care in a more naturalized way compared to men (32).

Quality indicators and systematic assessment are essential to monitor and implement improvements, ensuring safe and efficient care. Well-managed environments promote safety and a healthy workplace, directly impacting the care provided (33). The value of this monitoring was more evident among female professionals, revealing the influence of individual perceptions on perceived quality. Since the beginning of its precursors, nursing has been carried out by women, contributing to the feminization of health (23). However, it is worth noting that 5% of the 159 interviewees belong to the male category, despite being a minority there has been an increase in the number of professionals of this gender in recent years at the FHS (34).

Effectively, the Results show the outcome and changes that occurred during the processes, which can be characterized by the satisfaction or dissatisfaction of users and professionals, complications during care and knowledge acquired by them during the care process (35). In thi6s context, quality indicators come as a complement to the dimensions, as they seek to identify opportunities to improve health, they are tools used to guide planning policies, program development, and health financing, the results obtained are essential to evaluate the performance of PHC service actions (36).

In this sense, the funding model in force in Brazil, Previne Brasil, reinforces the use of these indicators, which establishes the standard to be monitored, strengthening the care provided by the nursing team, as they are one of the main coordinators of care (37). However, there is a need to expand specific indicators for monitoring results beyond programmatic demands, with a return to health promotion actions in the territory, essential in the FHS model, in which nursing plays an important role (38).

It is worth noting that the overall evaluation of health services shows satisfactory results (39) and is fundamental to a culture of safety.

Nursing technicians and assistants also scored significantly higher on the Systematic evaluation of nursing care and indicators, and on the global Outcome scale, compared to care nurses. Professionals with graduate degrees, on the other hand, had significantly lower total scores compared to those with higher education.

Regarding the level of education, no studies were identified that discuss the subject, however, it is worth mentioning that this factor may be associated with the critical sense that professionals develop during their training, that is, the higher the level of education, the greater the critical sense and their negative perception of care, as they are more demanding of quality indicators, since these professionals seek improvements and innovations for health services.

A study in the Portuguese hospital setting, without the presence of nursing technicians and assistants, highlights the need to invest in a sustained training path oriented toward work methods aimed at quality of care (40), aspects that are still challenging in the context of Brazilian nursing in PHC, where there is a unique care model, with a diversity of professional categories.

Effective leadership in nursing is fundamental to facing the challenges presented in primary care environments, especially in health systems with complex care models such as the Brazilian one. Trained leaders can positively influence the work dynamic and interaction between the various professional categories, promoting a culture of collaboration and mutual respect. This leadership should be characterized by the ability to make evidence-based decisions and the ability to motivate and engage the team in the continuous pursuit of excellence in care, thus ensuring a more effective response to patients’ needs. Therefore, investment in leadership development in nursing is as crucial as technical training, as it is the key to transforming the quality of healthcare at all levels of care (2).

The findings of this study highlight the importance of investing in research into the evaluation of professional nursing practice environments in primary care settings, which is crucial to increasing the quality of access to health services.



Conclusion

The findings indicate an environment favorable to the quality of nursing care, with the most positive evaluation among nursing technicians and assistants. People management and nurse leadership, collaboration and teamwork, strategies for quality assurance of care, and Interdependence in professional practice were the aspects that most raised the evaluation of Structure and Process, noting that graduate professionals had lower scores in all three dimensions.

Systematic evaluation of nursing care and indicators also proved to be the most valued factor in the Outcome, and was markedly influenced by the female gender.

In regions where PHC is being strengthened, such as in many developing countries, the lessons learned from this study can guide the implementation of evidence-based practices and the continuous improvement of work environments. Investing in the continuous training of nursing professionals is also an aspect that appears to be relevant, especially in places where there is a shortage of qualified professionals or in settings with high turnover.

We can point out as limitations to the study the variability in the conceptualization of “Professional Practice Environment,” which can vary depending on local standards and guidelines, and this can lead to different interpretations by the study participants, resulting in heterogeneous responses. On the other hand, a diversity of organizational structures can be identified as a limitation. The practices and working conditions of nursing professionals can vary widely between different PHC units due to variations in local policies, infrastructure and management. These structural differences can make comparison between units difficult and interfere with the identification of factors that influence professional practice. However, it is hoped that the study will provide information that will enable managers/researchers to analyze the quality of professional nursing practice environments and, based on this, the care provided, in addition to making it possible to monitor and improve these nursing practice environments, identifying aspects that need to be improved.
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Background and aim: Caring for someone can be physically and psychologically demanding, predisposing caregivers to muscle injuries, fatigue, exhaustion, depression, anxiety, and burnout. The literature suggests several approaches to reducing caregiver burden, one of which is physical exercise. The aim of this systematic review was to analyze the effectiveness of exercise-based programs or muscle relaxation in reducing caregiver burden and stress among family caregivers.
Method: A systematic literature review was conducted following the PRISMA guidelines. The search was performed in the Web of Science, Cochrane Library and Scopus databases and through the EBSCOhost aggregator (CINAHL Plus, MEDLINE, and SportDiscus). Studies were selected based on the PICOD acronym.
Results: Eleven randomized controlled trials (RCTs) and two other experimental studies were included. The reviewed programs encompassed aerobics, strengthening, and muscle relaxation exercises, delivered by various professionals in diverse settings, such as caregivers' homes, gyms, and hospital environments. Although the programs varied in type, duration, and structure, the majority of the studies demonstrated positive effects on caregivers' physical and psychological well-being, along with reductions in burden and stress.
Conclusion: The results suggest that physical exercise interventions are effective in reducing caregiver burden and stress, while also enhancing overall well-being. Future strategies should emphasize the importance of raising awareness among caregivers about adopting healthy lifestyles, with a particular focus on regular physical activity, as a means of relaxation and self-care. To maximize the effectiveness of these interventions, incorporating flexible, home-based components and engaging multidisciplinary teams could enhance accessibility, adherence, and impact.
Systematic review registration: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023446129, PROSPERO 2023 CRD42023446129.

Keywords
family caregivers, exercise program, muscle relaxation, burden, stress, systematic review


1 Introduction

Population aging is a global phenomenon, presenting significant challenges and implications for societies worldwide. The increase in life expectancy and the declining birth rates have led to a higher proportion of older adult individuals in many countries (1). This demographic shift is accompanied by an increase in chronic diseases and disabilities, which often result in a loss of autonomy and a growing need for long-term care and support for activities of daily living (2). The literature highlights the vital role of family caregivers in providing care for older people, especially as the prevalence of age-related conditions such as dementia and physical frailty rises (3). Family caregivers face substantial physical, psychological, and social challenges, which can lead to increased caregiver burden (3).

Like other European countries, Portugal has experienced an increase in the older adult population (4). The most recent data from the 2021 Census shows that the country's aging index is 182 older adults for every 100 young people, with a life expectancy at birth of 83.2 years for women and 78.1 years for men (4, 5). It is estimated that by 2080, Portugal will have the largest number of older adult people in Europe (5). This demographic trend, while reflecting advances in healthcare and living conditions, also presents significant societal challenges, particularly in terms of increased dependency on care and support for activities of daily living. This increased dependency is closely linked to the higher prevalence of chronic diseases and disabilities associated with aging, which often result in loss of autonomy and the need for long-term care (1). Consequently, the last decades of life are marked by physical and/or mental disabilities, making this generation more vulnerable and potentially dependent on daily living activities (6, 7). In Portugal, recent data indicate that in 2023, there were 78,104 older adults living in nursing homes and 76,188 require home care assistance (8). This data shows that there are a substantial number of older adults who depend on family caregivers to meet their basic care needs.

Family caregivers are the greatest collaborators of healthcare professionals, as they allow the dependent person to remain in the community rather than in social institutions. However, family structures have undergone significant changes, including increased participation of women in the workforce, geographic dispersion of family members, and a decline in multigenerational households, all of which have impacted the availability of family members to provide care and shifted traditional caregiving roles (1). This changes in family roles, as well as changes in lifestyles, contribute not only to a reduction in the family's ability to provide care but also to increased caregiver burden (9–11). Caring for someone is a complex process that requires responsibility, exposing the caregiver to physical, psychological, and social stresses, which can lead to significant health impacts (9, 12).

To prevent this trend, it is essential to develop strategies that reduce caregiver burden, enhance self-care, and consequently improve quality of life. The World Health Organization (WHO) has emphasized that self-care measures should be promoted as an individual strategy to achieve high levels of health and well-being in populations (13). An example of this is the UK Department of Health's action plan, which prioritizes self-care as a central element of health services, highlighting that individual involvement leads to better health outcomes by empowering people to care for themselves and take control of their lives (14). Additionally, the non-governmental organization International Self-Care Foundation has developed initiatives in the field of self-care, which are highly relevant for addressing caregiver burden. Conceptually, it identifies seven pillars: health literacy, self-awareness, physical activity, healthy eating, risk prevention or control, hygiene, and the rational and responsible use of products, services, diagnostics, and medications (15).

It is widely agreed that physical activity, the third pillar of self-care, impacts various areas of individual health, such as reducing stress and depressive symptoms, improving overall health even in the presence of chronic diseases, relieving pain, and reducing fatigue, thus enhancing well-being and quality of life, as well as promoting physical and mental health. For family caregivers, regular physical activity allows for an active and healthy life, with moderate-intensity activities reducing psychological stress and caregiver burden, improving health conditions, enhancing physical health, and decreasing the incidence of injuries, pain, or discomfort (16–18). While evidence suggests that interventions promoting physical activity can benefit caregivers by reducing stress, there is insufficient guidance on how to tailor such programs.

Based on the research question: What therapeutic exercises, physical exercise, or muscle relaxation are clinically effective in reducing caregiver burden or stress? A systematic review was conducted with the following objectives: (1) To identify the type of evidence that exists regarding the effectiveness of programs aimed at family caregivers, focusing on physical exercise; and (2) To identify the type and characteristics of these programs in terms of exercises, intensity, and duration.



2 Methods

A systematic review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines from the Joanna Briggs Institute (19).


2.1 Search strategy

The literature search was conducted using the EBSCOhost aggregator (CINAHL Plus with Full Text, MEDLINE with Full Text, and SportDiscuss) and the Web of Science, Cochrane Library Database and Scopus, from January 1, 2012, to December 19, 2024. The descriptors used correspond to each component of the PICOD strategy and were controlled using the MeSH (Medical Subject Headings) and CINAHL Headings applications to ensure the specificity of the search. The descriptors were further combined with search delimiters using Boolean operators, represented by the terms AND and OR. The following combination was used in each database: [(“caregiver*” OR “carer*” OR “care giver*”) AND (“Exercise Program*” OR “Physical Therapeutic exercise” OR “Muscle Relaxation”) AND (“burden” OR “stress”) AND (“Clinical effectiveness” OR “Effectiveness” OR “Systematic Review” OR “Randomized Controlled Trial*” OR “RCT” OR “Clinical Effectiveness” OR “Effectiveness” OR “Experimental study”)].



2.2 Eligibility criteria

Table 1 summarizes the inclusion criteria for this review, based on the acronym PICOD (participants, intervention, comparison, outcomes, and study design). Participants included all individuals aged 18 and older who were family caregivers of people dependent on self-care. A person dependent on self-care refers to an individual who, due to physical, mental, or emotional limitations, is unable to independently perform activities essential for maintaining their health, safety, and well-being. These activities include, but are not limited to, personal hygiene, eating, dressing, mobility, and basic health care (20). Dependence in self-care can be total or partial, varying according to the severity of the person's condition, and often requires assistance from formal or informal caregivers. Participants (P) should not have any severe acute illness or psychiatric disorders. Studies focusing on children/parents or formal caregivers were excluded, to ensure a more homogeneous sample.


TABLE 1 PICOD search strategy.

[image: Table with columns labeled P, I, C, O, D. P: Family caregivers. I: Exercise program; Therapeutic exercise muscle relaxation. C: Group of caregivers without the program. O: Clinical efficacy in burden or stress. D: Systematic review, randomized controlled trial, experimental study.]

Regarding the intervention (I), all studies describing exercise programs, sets of therapeutic exercises, or muscle relaxation exercises aimed at family caregivers of people dependent on self-care were considered. Exercise or physical exercise was considered as a structured, planned, and repetitive activity performed to improve or maintain physical fitness, health, or well-being (21). Any type of physical exercise was considered, with or without direct intervention from the professional/researcher involved. As for the outcome (O), the effectiveness (or lack thereof) in reducing levels of burden was considered. The assessment of the effectiveness of the implemented intervention needed to be documented through the description of the instruments used. Regarding the study design, they needed to correspond to systematic literature reviews, randomized controlled trials (RCT), or experimental studies, with other types being excluded. Additionally, studies published in Portuguese, English, or Spanish language, and available in full text, were considered as inclusion criteria.

The protocol for the systematic review is registered in the international database PROSPERO (International prospective register of systematic reviews) with the ID CRD42023446129.



2.3 Data extraction

Duplicate studies were removed. Two authors independently reviewed the title and abstract. In the next phase, the full text was also analyzed independently by two authors, and any discrepancies were resolved by a third author. The following information was extracted from the studies: (1) author/year; (2) design/sample; (3) objectives; (4) intervention, frequency, and duration; (5) professional involved; (6) results/efficacy.



2.4 Quality assessment

The methodological quality of the studies was assessed using the JBI Critical Appraisal Checklist for Randomized Controlled Trials (22) and the Checklist for Systematic Reviews and Research Syntheses (23). In this phase, two independent reviewers evaluated the methodological quality of the articles, and conflicts were resolved by a third reviewer. Each positively evaluated item was assigned one point, with scores ranging from 0 to 4 points indicating low quality; 5 to 9 indicating medium quality; and 10–13 indicating high methodological quality (Tables 2, 3).


TABLE 2 Methodological quality of the RCT studies.

[image: Table listing the assessment of trial methods across multiple studies by authors Loi et al., Çapaci et al., Hives et al., Wang et al., Madruga et al., Montero-Cuadrado et al., Yilmaz et al., Chan et al., Ilhan and Ramazani, and Barghbani et al. Questions evaluate aspects of randomization, concealment, blinding, follow-up, group analysis, measurement reliability, and statistical analysis, with answers marked as Y for yes, N for no, and U for unclear. Each study receives a score out of thirteen based on these criteria.]


TABLE 3 Methodological quality of quasi experimental studies.
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3 Results

The search yielded 161 studies: 51 from the Web of Science, 62 from Scopus, 5 from Cochrane Library Database and 43 from the EBSCOhost aggregator. After removing duplicate references, 90 studies remained for analysis. Sixty-six articles were excluded after the title and abstract review. Finally, 24 studies were analyzed in full text, of which 11 were excluded based on inclusion and exclusion criteria. In total, 13 articles were included in this systematic review. The process is detailed in Figure 1.


[image: Flowchart of study selection process. Identification stage: 101 records collected from databases. 71 records removed as duplicates. Screening stage: 90 records screened, 66 excluded based on title and abstract. Eligibility stage: 24 reports assessed, 11 excluded per criteria. Inclusion stage: 13 studies included in the review.]
FIGURE 1
 PRISMA flow diagram.


All the studies reported that the majority of the caregivers were female and were spouses or daughters. The mean age of the caregivers' range between 47 (24) and 65 (25).

The education degree of the caregivers ranged from primary school to graduate level. Only some studies mentioned the time spent on caregiving (25, 26), that range according to the health condition of the cared person. The caregiving duration was mentioned in four studies (27–30).

The characteristics of the studies included in this review and the main results are presented in Table 4. The included studies were conducted between 2018 and 2024, with Spain having the highest number of studies (n = 4), followed by Turkey (n = 3), China (n = 2), Iran (n = 2), USA (n = 1) and Australia (n = 1). No study produced in Portugal was found on this topic. The articles were mainly published in the EBSCOhost aggregator, with 11 randomized studies and two quasi-experimental studies. No systematic literature review was found. In the first phase, the following parameters are considered: intervention group, control group, intervention location, professional guiding the program, and whether they actively participate in the intervention by supporting the participants (Table 5).


TABLE 4 Characteristics of the studies, participants, program intervention and results.

[image: Table comparing various studies on intervention programs for caregiver burden. It includes authors, study design, intervention and control groups, program duration, assessment moments, and results. For example, a study by Baykal and Bilgic from Turkey utilized a quasi-experimental design with progressive muscle relaxation, reporting decreased caregiver burden after three months. Another study by Loi et al. from Australia used an individualized program, showing no significant difference in specific measures. Other studies, conducted across countries like Iran, Spain, and the USA, utilized different relaxation and exercise programs, revealing varied results in caregiver burden changes.]


TABLE 5 Characteristics of the intervention.

[image: Table detailing target populations, locations, guiding professionals, and professional presence. Dementia/Alzheimer's: home, guided by nurses with professional presence. Dependent older adults: caregiver associations, physical therapists without professional presence. Post-stroke people: gym/home, personal trainer, presence unspecified. Chronic patients: location unspecified, Tai Chi instructor or unspecified guiding professional. References are included for each category.]

Next, each of the programs established in the studies was analyzed concerning its duration, total number of sessions, duration of each session, interval between sessions, and the type/description of exercises performed, as well as the type of exercise developed in each program (Table 6).


TABLE 6 Program characteristics.

[image: Table displaying information on various exercise programs. Combined physical exercise lasts four to nine months with eight to seventy-two sessions, two to three times a week, for sixty to ninety minutes each session. Aerobic exercise lasts up to twenty-four weeks with eight to twenty-seven sessions, one to three times a week, for twenty to sixty minutes each session. Muscle relaxation lasts one to twelve months with twenty-four to sixty sessions, once a day to twice a month, for fifteen to ninety minutes each session.]

Two publications are related to the same study (29, 30) The majority of studies were directed at caregivers of people with Alzheimer's or other types of dementia (25, 26, 28, 31, 32); four studies were directed at caregivers of dependent older adults (29, 30, 33, 34); two studies were related with caregivers of people who suffered a stroke (24, 27); and two studies were directed at caregivers of chronic patients, with cancer (35) or undergoing hemodialysis (36) (Table 5).

The samples were heterogeneous regarding the number of participants, ranging from 20 to 137 participants. Concerning the implemented intervention, following the authors' classifications, was grouped into three categories: combined physical exercise programs (28–30, 33), consisting of aerobic, strength, and relaxation activities; aerobic exercise programs (25, 31); and muscle relaxation programs (24, 26, 27, 32, 34–36). The number of participants in the intervention and control groups was similar, except one study with an allocation 3:3:1 (33). Only one study doesn't have a control group (32) have an equivalent group (26). All control groups of the analyzed studies did not have interventions using physical activity.

The intervention took place mainly at home (25, 27, 28, 33–36), followed by studies where the intervention was developed in caregiver associations (26, 29, 30, 32), and studies conducted in a gym/home (31)and hospital/home (24).

The professionals who guided the programs for family caregivers were physical therapists (26, 29, 30, 33) nurses (27, 34–36); personal trainers (28, 31); and a Tai Chi instructor (25). In two studies, the professional guiding the program was not identified (24, 32) (Table 5).

In six of the analyzed programs, the intervention was conducted after the initial training without the direct presence of the professional (27, 31, 33–36). These correspond to four muscle relaxation programs (27, 34–36), one aerobic exercise program (31), and one a combined program (33) where support materials such as training plans, audio/CD files, and pamphlets were provided (Table 5).

Except for one study that did not have a control group, all others stated that, at baseline, the intervention group was similar to the control group, with no statistically significant differences in clinical variables analyzed. In two studies the program was aimed at caregivers and people cared for (25, 33).


3.1 Combined exercise programs

Considering the studies on composite physical exercise programs that include aerobic, strength, and relaxation components (28–30, 33), it is observed that these differ in terms of their duration, total number of sessions, and intervals between sessions. However, it is noted that this type of program tends to have an extended duration, ranging from 4 to 12 months, with a total of sessions ranging from 8 to 72.

Exercise sessions were held two to five times per week. The programs consisted of a set of similar activities, including a warm-up period, aerobic exercises, followed by strength exercises, and finally relaxation exercises. Participants' heart rates were monitored, and the intensity of the exercises was adjusted accordingly. One study combined the physical activity program with conventional theoretical training for caregivers, addressing topics such as caregiving, available social resources, and caregiver self-care education (29, 30).



3.2 Aerobic exercise programs

The two aerobic exercise programs analyzed had a total duration of 24 weeks (25, 31), with the number of sessions varying between 8 (25) and 27 (31). Each session lasted from 20 to 60 min, with the interval between sessions ranging from one to three times per week. The exercises in the two programs were very different: one program included activities such as walking, running, cycling, or swimming, with progression in intensity and duration (31), while the other involved a Tai Chi program where participants performed the exercises seated (25). The Tai Chi program was considered aerobic exercise according to the authors' classification and its results didn't show significant differences between groups or within groups (25).



3.3 Muscle relaxation programs

The muscle relaxation programs analyzed (24, 26, 27, 32, 34–36)also showed significant variability. The total duration of the programs ranged from 1 to 12 months, with a total number of sessions ranging from 24 to 60. Sessions lasted between 15 and 90 min, and the interval between sessions varied from twice a day to twice a month. Applying the JBI Critical Appraisal Checklist for Randomized Controlled Trials showed that seven studies have medium methodological quality and five have high methodological quality (Tables 2, 3).




4 Discussion

The programs analyzed differ in their type; however, all the studies converge on a common goal, which is to evaluate the effectiveness of interventions on burden and stress of informal caregivers of people dependent on self-care.

The studies analyzed were mainly conducted in Spain (26, 28–30), which may be related to the greater recognition of physical activity in that country as a protective factor for mental health and caregiver burden. It is noteworthy that regular physical activity positively contributes to all age groups, promoting not only physical and mental health but also maintaining weight, enhancing well-being, and reducing anxiety and depression (13, 17, 20, 21). Throughout the life cycle, engaging in physical activity according to WHO guidelines acts as a protective factor against various chronic diseases and as an adjunct to their treatment (21).

In six of the programs, caregivers performed the suggested interventions without the direct presence of a professional, four of them had results clearly positive (31, 34–36). Of these, three studies, reported to muscle relaxation programs (34–36). This is significant because it can serve as a reference for implementing more economically accessible programs with the potential to be implemented on a large scale. It is emphasized that developing interventions on scientifically validated web platforms can represent a new strategy of efficient support for caregivers, considering their limited leisure time and the difficulty of leaving home due to caregiving responsibilities (37). However, home-based programs without the supervision of a healthcare professional may not be as effective since real-time monitoring and correction are not performed. Additionally, they may not be as attractive since participants do not experience group motivation (38). Nevertheless, they represent a possibility of reaching a larger target audience since they require fewer resources and professionals involved. Puterman et al. (39) argue that, to overcome these issues, supervision through communication devices such as phone calls and messages can be used to monitor and motivate family caregivers to engage in the proposed program.

Although muscle relaxation programs may not traditionally be classified as physical exercise, the systematic contraction and relaxation of muscle groups involved in these methods induce physical activity and contribute to overall well-being (32). Two studies employing Benson's relaxation technique demonstrated significant reductions in caregiver burden (35, 36). Among the studies utilizing progressive muscle relaxation programs, only one did not show significant inter-group differences; however, it did reveal significant intra-group differences (27).

The duration of the programs ranged from 1 to 12 months, with frequencies of 2–5 times per week. The variability in results suggests that both duration and frequency may influence the effectiveness of the interventions, highlighting the importance of considering the dose-response relationship when prescribing programs for caregivers. Additionally, combined exercise programs that include both physical and theoretical components (26, 29, 30) may offer greater benefits. The Otago exercises did not show significant results either in the between-group analysis or in the within-subject analysis (33). However, in this study, the caregivers had a high burden at the outset (i.e., a score above 5 on the Geriatric Depression Scale), which may have influenced the final results (33).

The programs analyzed were primarily developed by professionals other than nurses. More systemic approaches involve different professionals, notably those more connected to sports. However, nurses have shown they are prepared to face these challenges, as demonstrated in the studies (27, 34–36). Nurses play an important role in monitoring and improving caregivers' physical activity, contributing not only to their functional independence but also to their quality of life (40). A partnership between professionals and community resources facilitates the development and implementation of activities that promote physical activity among family caregivers (40, 41).

It's important to note that while some studies reported significant within-group improvements, between-group analyses did not always show significant differences. This indicates that individual responses to interventions can vary, and the presence of a control group is crucial for accurately assessing effectiveness.

Longer and more intensive intervention programs tend to be more effective in reducing caregiver burden. For example, a 9-month program combining aerobic, strength, and relaxation exercises, totaling 72 sessions, resulted in a significant reduction in subjective caregiver burden in the intervention group compared to the control group, with an effect size of −0.572, indicating a medium to large impact on burden reduction (28). In contrast, shorter or less intensive programs have shown less consistent results. Additionally, the maintenance of positive effects appears to be related to the continuity of interventions. Wang et al. observed significant reductions in caregiver burden at 6 and 12 months compared to the control group, but after the program, burden levels tended to increase (24).

The fact that the physical exercise programs were designed for both the caregivers and the cared-for individuals (25, 33)may also haven't a significant, as this activity was not exclusively dedicated to the caregivers' time.

Regarding the methodological quality of the studies, there were variations in allocation concealment and blinding of participants, treatment providers, and outcome assessors, which impacts the risk of bias. The study by Chan et al. (25), stood out as the only one meeting all the criteria (13/13), indicating high methodological quality, while other studies scored lower (9/13), with critical issues such as allocation concealment (not met by several) and inconsistencies in identical treatment between groups. Studies with lower scores may be less reliable due to a higher risk of bias, requiring caution in interpreting their results. Quasi-experimental studies show significant vulnerabilities in their methodological quality.

As limitations of this review, it is noted that only studies in Portuguese, English, and Spanish language available in full text were included. This language restriction may have led to the exclusion of relevant studies published in other languages, potentially introducing a selection bias. Additionally, the defined time frame and selected databases may have limited the research conducted. The established exclusion criteria could have restricted the inclusion of potentially relevant publications in the literature review. Furthermore, the search terms adopted, although carefully selected, may not have encompassed all variations or expressions associated with the theme, which may have resulted in omissions or divergent results.



5 Conclusion

The aging population presents multiple challenges in health and social sectors. This process is accompanied by situations of dependency or disability, primarily caused by chronic non-communicable diseases and their complications. Consequently, the number of family caregivers in society is progressively increasing, exposing them to continuous physical, psychological, and social strain, which inevitably leads to caregiver burnout. The findings suggest that physical exercise programs can positively impact caregivers' physical and psychological well-being, reducing stress and burden. Notably, combined exercise programs and muscle relaxation techniques showed promising results in alleviating caregiver burden. Additionally, interventions that allowed caregivers to perform exercises independently at home, without direct professional supervision, demonstrated potential for broader implementation due to their cost-effectiveness and accessibility. However, the review also highlights the need for more long-term studies to assess the sustained effects of these interventions. Furthermore, the limited involvement of nurses in developing and guiding these programs suggests an opportunity for greater interdisciplinary collaboration in supporting informal caregivers.

Developing strategies to prevent or mitigate this trend is essential for enhancing caregivers' self-care, self-esteem, and well-being. Therefore, it is necessary to raise awareness among caregivers about adopting healthy lifestyles, including regular, enjoyable physical activity as a strategy for relaxation and self-care.

In conclusion, physical exercise interventions appear beneficial in reducing the burden and enhancing the well-being of informal caregivers. Future programs should consider incorporating flexible, home-based components to increase accessibility and adherence, and involve a multidisciplinary team to address the diverse needs of caregivers effectively.
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Introduction: Patients, nurses, and the organization itself can benefit from a good work environment. One of the weaknesses most often cited by nurses was the lack of involvement and participation in setting workplace policies. Using games is a promising strategy for promoting positive caregiving environments. The purpose of this study is to describe the process by which the ‘ENVOLVER+’ board game has been developed and validated.
Methods: We carried out a methodological study from September 2023 to May 2024 in three phases: (1) modified e-Delphi to validate the content to be included in the game; (2) development of the prototype board game; (3) application of the game in four practice contexts.
Results: The four sessions of the ‘ENVOLVER+’ game lasted an average of 80 min. Each session had twelve participants in four groups. At the end of the sessions, we asked the participants to comment on the advantages and disadvantages of the game.
Discussion: The ‘ENVOLVER+’ game can be a valuable tool in promoting a positive nursing practice environment by providing an innovative and interactive approach to ensuring nurse involvement and participation.
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1 Introduction

From the perspective of the International Council of Nurses (ICN), a positive environment for nursing practice ensures decent and excellent work, promotes nurses’ safety, health and well-being, quality of care, motivation, productivity, and individual and organizational performance (1). They are characterized by innovative structures and policies that focus on the recruitment and retention of professionals, continuous training and professional development strategies, appropriate compensation systems, recognition programs, adequate resources, and a safe working environment (1).

However, this was not and is not the reality of many nurses’ clinical practice contexts, which is why in 2007, the ICN celebrated International Nurses’ Day with the theme ‘Positive Practice Environments: Quality Workplaces = Quality Patient Care’ to raise awareness of the need to create positive practice environments for nurses (1). In 2023, the ICN reiterated the same intention. It added the need to ensure adequate remuneration and the ability to retain professionals (2). In addition to the ICN’s goal, other organizations, such as the World Health Organization (WHO) and the International Labor Organization (ILO), have taken positions on the need to improve working environments. Examples include the publication of the report ‘The State of the World’s Nursing 2020: Investing in Education, Jobs, and Leadership’ by WHO, which provides a comprehensive analysis of the state of nursing and makes recommendations for improving the working environment for nurses; and the inclusion of safe and healthy working conditions in the ILO framework on fundamental principles and rights at work (3, 4).

In its report on International Nurses’ Day 2024, the ICN emphasizes that the health sector, and nursing in particular, is crucial to the economic and social development of countries (5). The issue is that, due to an aging population, changing disease patterns with an increase in chronic diseases, and growing expectations of health care services, a significant shortage of nurses is expected in the coming years, drawing even more attention to this field (4, 5). After the initial enthusiasm and celebration of the ‘frontline heroes’ during the pandemic, there is now renewed discussion of high workloads, staff shortages, burnout, and low salaries (5).

To create decent working conditions that attract and retain nurses, the ICN has identified five priority fields: (1) investing in education and nurses by funding nursing education and creating jobs; (2) improving working conditions, including work-life balance, safe practice environments, and opportunities for professional development; (3) valuing nurses’ work, including fair pay, recognition of their role, decent working conditions, and a focus on nurses’ well-being; (4) promoting gender equality in the workplace, reducing gender inequalities, and creating more equitable opportunities; and (5) investing in collaboration between the health sector and other sectors to maximize the economic benefits of investing in nursing (5).

In line with what is defined by the ICN, research conducted in recent years in pre-pandemic, pandemic, and post-pandemic contexts has provided relevant data on the working conditions of nurses and their impact (6–12). The results of these and other studies show that a supportive environment for nursing practice has positive effects on nurses, with higher levels of job satisfaction and engagement, better perceptions of the quality of care provided, lower levels of burnout, and lower intentions to leave the profession; on patients, with lower mortality rates and higher levels of satisfaction; and on organizations, with lower turnover and absenteeism, less omitted care, and improved quality of care (13–19). Because of this triple effect, investment in this field has been recommended internationally (20, 21). In Portugal, research has shown that, in addition to low pay and lack of recognition, nurses’ involvement and participation in the policies, strategies, and functioning of the institution and/or service in which they work are some of the main weaknesses (9, 16, 22–24). Additionally, within the scope of the concept analysis of a positive nursing practice environment, the involvement and participation of nurses were considered fundamental contributions to improving work environments (25).

Literature reviews identify interventions, practices, and educational programs that have been implemented to improve nursing practice environments (26–28). Regarding how interventions are implemented to improve nursing practice environments in hospital settings, Paguio et al. (28) categorized them into three approaches: accreditation processes, educational strategies, and a participatory approach.

Interventions designed to achieve a set of criteria required by an accrediting body are categorized as accreditation process strategies (28). Interventions focused on educational strategies, conducted through training, lectures, and workshops, aim to improve nurses’ competencies, including procedural performance, communication skills, and leadership (28). Finally, in the participatory approach, interventions aim to implement innovations in units, improve components of the nursing process, and promote leadership, teamwork, autonomy, and communication (28).

The authors concluded that the interventions associated with the participatory approach were the ones that most consistently showed positive effects on nurses, patients, and organizations (28). However, the literature has identified the need for further studies to develop and test the effectiveness of interventions implemented to improve nursing practice environments to strengthen existing knowledge and provide models that can be replicated and incorporated into organizational policy (19, 28).

The COVID-19 pandemic has led to unimaginable advances in innovation and technology, creating new opportunities for health interventions. The need to develop strategies to optimize the efforts of professionals has accelerated, and serious games are one possible solution that has received considerable attention in the literature (29).

In recent research, gamification and, particularly, serious games in education within the context of health professions have emerged as transformative educational approaches that not only enhance learning and retention but also develop other essential competencies for healthcare professionals (30). From the authors’ perspective, these games have the potential to improve knowledge and skills, fostering decision-making, teamwork, and communication (30).

Although the use of games in healthcare has been widely recognized, the focus is often centered on the development of clinical knowledge and skills (31), leaving a gap regarding their use in interventions aimed at improving professional environments.

Considering the above and the need to invest in participatory approach interventions within the scope of practice environments, as part of a broader project on nursing practice environments, this study aims to describe the development and validation process of the board game ‘ENVOLVER+’.



2 Materials and methods

We carried out a methodological study (32) for the development and validation of the ‘ENVOLVER+’ board game in three phases: (1) modified e-Delphi to validate the content to be included in the game; (2) development of the prototype board game; and (3) application of the game in four practice contexts.


2.1 Study design

To validate the game content, we conducted a modified e-Delphi study in Phase I. The Scale for Environment Evaluation of Professional Nursing Practice (SEE-Nursing Practice) (20, 33), developed as part of the larger Positive Professional Environments for Nursing Practice (PPE4NursingPractice) project, the literature review, and previous studies (9, 16, 22, 23), served as the basis for the initial game content. Given the diversity of sources, the Delphi technique was essential to validating the content included in the game. After two rounds, we reached unanimity among the experts. To ensure rigor, we conducted this study according to the Recommendations for the Conducting and Reporting of Delphi Studies (CREDES) (34).

In Phase II, we developed the prototype of the board game after deciding what would be included in the game. This phase included creating the design, creating the logo, and choosing the name ‘ENVOLVER+’. The design includes a component to encourage reflection and discussion on pertinent practice environment issues, as well as another component to validate knowledge on the same issues, since one of the main goals is to encourage nurses’ involvement in promoting positive nursing practice environments.

Phase III involved testing the game in four practice contexts in a hospital in northern Portugal. Following the implementation of the game, we asked participants to provide input on the advantages and disadvantages of this technology.



2.2 Participants

In Phase I, we used a non-probabilistic purposive sampling technique to select the experts. In this study, ‘experts’ are professionals with extensive training and experience in the field of nursing practice environments. The specified requirements for inclusion were as follows: (a) having worked as a nurse for at least five years; (b) having expertise or involvement in research initiatives related to nursing practice environments; and (c) being willing and able to participate in all required Delphi rounds. Although there is no consensus regarding the ideal number of experts, following the guidelines of Niederberger and Spranger (35) and considering the risk of dropout across different rounds, 20 experts were selected. We contacted participants by e-mail, which included an official invitation letter and a link to access the study. Upon accessing the study, we informed the participants of the objectives, purpose, potential benefits, and informed consent, which they had to accept before starting the questionnaire. Anonymity and confidentiality were guaranteed, and all participants were informed that they could withdraw from the study at any time without repercussions.

In Phase II, researchers developed the game prototype based on modified e-Delphi results. To encourage player interaction, we chose a board game with a jigsaw-like component and cards, thus fulfilling one of the main goals of the game: to encourage the participation of all nurses in promoting positive nursing practice environments.

In Phase III, we implemented the game in four practice settings in a hospital in the northern region of Portugal, following an expression of interest from the respective nurse managers. A total of 48 nurses—12 from each practice setting where the game was used—participated in this test phase using a non-probabilistic convenience sampling technique.



2.3 Data collection and analysis

In Phase I, when the modified e-Delphi was implemented, it was based on the premise that the consensus reached by a group is more reliable than individual points of view. The experts rated the content of the game using a four-point Likert scale: (1) strongly disagree; (2) somewhat disagree; (3) agree; and (4) strongly agree.

We organized the expert validation data, and then we calculated the Content Validity Index (CVI): the number of responses 3 and 4 divided by the total number of responses (32). Based on this calculation, we revised and reformulated the content with a CVI < 0.90. The CVI must be equal to or greater than 0.90 (32).


2.3.1 First round

We developed the questionnaire using Microsoft Forms, and it had two sections: the first consisted of sociodemographic and professional characterization, and the second presented questions related to the game, namely the rules of the game, the content of the 59 REFLETIR+ cards, and the 59 SABER+ cards. We asked the experts to suggest improvements for content rated as ‘strongly disagree’ or ‘somewhat disagree’. At the end of the questionnaire, all experts had the opportunity to make suggestions. We emphasize that the questionnaire was pre-tested with four nurses and four researchers who met the inclusion criteria and were not involved in this study, which made it possible to assess the comprehensibility of the questions asked.

We analyzed the content of each card to make changes based on CVI and expert advice.



2.3.2 Second round

After incorporating feedback from the first round, we sent a revised version of the game content to the experts in the second round. As in the first round, all cards were validated to assess stability. As in the first round, at the end of the questionnaire, we asked all the experts to make suggestions. We collected and analyzed the scores and comments to determine the content validation performed by the experts.

We used descriptive statistics to analyze the sociodemographic and professional characteristics of the participants and to calculate the CVI.

In phase III, after applying the game in the four practice contexts, a two-part Microsoft Forms-created questionnaire was sent to the 48 nurses who had taken part in the dynamic. In the first part, the sociodemographic and professional characterization, and in the second part, two open-ended questions, one on the advantages and the other on the disadvantages of using the game. Descriptive statistics were used to analyze the sociodemographic and professional characteristics of the 48 participants. The three stages of the operational proposal for content analysis were followed in the study of the participant’s responses to the open-ended questions: pre-analysis (the stage of arranging the data that comprised the research corpus), exploration of the content, and inference and interpretation (36).




2.4 Ethical considerations

The development and validation of the ‘ENVOLVER+’ board game are components of a broader research project that has received ethics committee and hospital approval (process no. 104/21). It is important to remember that all participants signed an informed consent form, and that the data collected was anonymized and kept confidential. To maintain anonymity for the purposes of the qualitative findings, each response was coded with the initial letter of the word participant, followed by the number.




3 Results

The results are displayed based on the three phases: (1) Modified e-Delphi to validate the content to be included in the game; (2) Development of the prototype board game; (3) Application of the game in four practice contexts.


3.1 Phase I – Validation of game content

We constructed the content included in the game based on a literature review, previous studies (9, 16, 22, 23), and the Scale for Environment Evaluation of Professional Nursing Practice (SEE-Nursing Practice) (20, 33).

We contacted twenty experts inviting them to participate in the first round of the modified e-Delphi. Ninety percent of the participants completed the questionnaire after agreeing to participate. Only one expert did not respond in the second round within the allotted time. The sociodemographic and professional details of the experts who participated in the two rounds of the modified e-Delphi are shown in Table 1.



TABLE 1 Sociodemographic and professional characterization of the experts.
[image: Table showing sociodemographic and professional characteristics from two rounds (18 participants in the first round, 17 in the second). Gender: first round - 66.7% female, 33.3% male; second round - 70.6% female, 29.4% male. Marital status: predominantly married or in non-marital partnerships. Mean age: first round 39.2 years, second round 39.1 years. Education: majority with master’s degrees. Job titles: primarily nurse specialists. Mean professional practice duration: 17.2 years in the first round, 17.1 years in the second. Data includes standard deviations.]

In the first round, each expert accepted the name and logo of the game. Ninety-five percent of the participants agreed with the rules of the game. We calculated the CVI for the content contained in the 59 cards (REFLETIR+ cards) to encourage reflection and discussion on relevant topics in the practice setting. Based on the content validation, we individually revised and adapted the cards with a CVI less than 0.90. Based on expert recommendations we reworded six cards. We conducted the second round after considering the improvement of ideas.

The CVI improved because of the six cards changes; it was higher than 0.90 for each card (Table 2).



TABLE 2 Validation of the content of REFLETIR+ Cards by experts.
[image: Table showing content validity index (CVI) scores for REFLETIR+ Cards over two rounds. The first round and second round columns have scores mostly at 1.00, with some bolded scores indicating changes: card 1 (0.88 to 0.94), card 11 (0.88 to 1.00), card 17 (0.88 to 0.94), card 31 (0.88 to 0.94), and card 54 (0.88 to 1.00). Source: Authors.]

We calculated the CVI for the content of the 59 cards designed to validate knowledge of relevant topics in practice settings (SABER+ cards). Based on the validation of the content, we revised and adapted the cards that individually received a CVI less than 0.90. Based on the experts’ suggestions, we improved the wording of 18 cards. After incorporating the suggestions for improvement, the second round took place. The changes made to the 18 cards resulted in an improvement in CVI that was greater than 0.90 for all cards (Table 3).



TABLE 3 Validation of the content of SABER+ Cards by experts.
[image: Table displaying the Content Validity Index (CVI) for SABER + Cards across two rounds. It includes card numbers one to fifty-nine, with first and second-round CVI values. Some values are bold, indicating the content was subjected to two rounds. Rounded numbers appear frequently, such as one point zero zero and zero point nine four. The table shows consistency, with most values being one point zero zero.]

The first phase of the modified e-Delphi, which involved an expert panel, enabled the content of the 59 ‘REFLETIR+’ and 59 ‘SABER+’ cards to be validated. The first fifty-nine cards, named REFLETIR+, are categorized into three dimensions: Structure (29 blue REFLETIR+ cards), Process (19 purple REFLETIR+ cards), and Outcome (11 green REFLETIR+ cards). These cards relate to the subjects covered in SEE-Nursing Practice. The remaining 59 cards allude to the SABER+ component, which consists of 59 pertinent subjects with questions covering a range of nursing practice settings. The SABER+ cards are also arranged in three dimensions: Structure (29 blue SABER+ cards), Process (19 purple SABER+ cards), and Outcome (11 green SABER+ cards) based on the references utilized.



3.2 Phase II – Development of the board game prototype

In the prototype game called ‘ENVOLVER+’ depicted in Figure 1, the board on the right contains a jigsaw puzzle, with one piece marking the beginning. Fifty-nine game pieces, ending with one piece marking the end; 59 REFLETIR+ cards (with a specific space on the board); 59 SABER+ cards (with a specific space on the board); 4 pawns; 1 dice; and 4 loose jigsaw pieces, colored white, black, red, and green (to be allotted to each team).

[image: Game board with four sections titled "Cartas_Refletir + Dimensão Estrutura," "Cartas_Saber + Dimensão Estrutura," "Cartas_Refletir + Dimensão Processo," and "Cartas_Saber + Dimensão Processo." A puzzle path starts at "Inicio" and ends at "Fim." Right side features game pieces, including white, black, red, and green pawns, a die, and colored puzzle pieces. Logo with text "Envolver +" at top.]

FIGURE 1
 Prototype game “ENVOLVER+”.


Apart from the prototype shown, the rules of the game stipulate that the number of players must be between eight and twenty-four, divided into four groups. The game begins with each player on the piece marked ‘Start’. The objective of the game is to move the pawn around the 59 puzzle pieces according to the number rolled on the dice. A player on one of the teams is aware of the theme, which is shown from four angles, when he stops on a particular ‘piece’.

The four participating teams are required to engage in the REFLETIR+ component based on the color of the puzzle piece assigned to them. The role of the white puzzle team is to present objective facts and information; the role of the black puzzle team is to present negative risks and aspects; the role of the red puzzle team is to address emotions and approach the issue; and the role of the green puzzle team is to present innovative and hopeful improvement strategies. After this period of reflection and discussion, the SABER+ component asks a question on the same topic. Each team’s goal in the game is to assemble four puzzle pieces to form the word APE+ (Ambiente de Prática de Enfermagem Positivo), which stands for ‘Positive Nursing Practice Environment’.



3.3 Phase III – Application of the board game

The third phase of ‘ENVOLVER+’ game application sessions lasted an average of eighty minutes and were conducted in four hospital units. Each session was attended by twelve nurses, divided into four groups. At the end of the session, participants completed a questionnaire about the advantages and disadvantages of the game.

The sociodemographic and professional characteristics of the 48 nurses who participated in this phase of the study are shown in Table 4.



TABLE 4 Sociodemographic and professional characterization of participants.
[image: Table presenting sociodemographic and professional characteristics. Gender distribution: 32 females (66.7%) and 16 males (33.3%). Marital status: 33 married/partnership (68.7%), 13 single (27.1%), 2 divorced (4.2%), with an average age of 38.2 years (± 8.2). Education: 41 with a bachelor’s degree (85.4%), 7 with a master’s degree (14.6%). Job titles: 35 nurses (72.9%), 13 nurse specialists (27.1%), with an average professional practice time of 15.3 years (± 8.7). Source: authors.]

Content analysis of the 48 participants’ comments resulted in the six subcategories displayed in Table 5 under the heading ‘Benefits of using the game’. The most frequently mentioned benefits by the participants are education about the characteristics of the practice environment, stimulation of team spirit, and everyone’s involvement.



TABLE 5 Subcategories and registration units within the “advantages of using the game” category.
[image: Table illustrating subcategories and examples of registration units with corresponding frequencies. Subcategories include competence, strategy for improvement, involve everyone, problem-solving, fostering team spirit, and team motivation. Each subcategory has associated example quotes and numerical frequencies. Source noted as authors.]

Regarding the category ‘Disadvantages of using the game’, Table 6 shows the four subcategories that emerged from the responses of the twelve players. The most frequently mentioned disadvantages were the time required to maximize the dynamics and the requirement of a minimum number of participants.



TABLE 6 Subcategories and registration units within the ‘disadvantages of using the game’ category.
[image: Table displaying subcategories related to the use of a game or strategy, including "A minimum number of participants is required," "Time is needed to make the most of the dynamics," "Readiness to use the game frequently," and "Team members are not identifying with the strategy." It shows the count of responses (n) and provides example quotes for each subcategory. Source: authors.]




4 Discussion

This three-phase study’s objective was to provide an overview of the creation and validation of the board game ‘ENVOLVER+’. The online format made it easier to quickly access experts and insights, and the modified e-Delphi proved to be a suitable technique for content validation. The experts’ comments and low dropout rate from the first to the second round demonstrate their interest in and dedication to the topic, despite the length of the content that needs to be evaluated.

Although the content of the SABER+ cards was more extensive and involved a greater workload for the experts in terms of validation and suggestions for improvement, the results obtained contributed to the qualification of the tool. The rapidity of the experts’ responses allowed the researchers to incorporate all the suggestions into the game prototype, reinforcing the relevance of serious games designed with the participation of experts in the validation of design, rules, and content (37).

The results of Phase III make it clear that the ‘ENVOLVER+’ board game has the potential to achieve one of the primary goals of its development: to increase nurses’ involvement in promoting positive nursing practice environments.

Using the REFLETIR+ cards, nurses can reflect together on each nursing environment topic from four perspectives: facts and information, risks and negatives, emotions, and strategies for improvement.

In addition, this tool has the potential to increase nurses’ knowledge of the dimensions of the nursing environment, particularly through the SABER+ cards.

In addition to enhancing nurses’ understanding of the nursing environment, the game is proving to be an important tool in planning and implementing change where interaction and teamwork are essential (9). When using the game, it became clear that the involvement of everyone and the stimulation of team spirit were the most frequently mentioned benefits by the nurses.

By promoting nurses’ engagement and knowledge of the dimensions and components of the nursing practice environment, this initiative has the potential to contribute to creating decent working conditions, reducing inequalities, and promoting fair and safe practice environments for nurses, which is effectively aligned with the United Nations Sustainable Development Goals (SDGs) (38). This alignment is notable in relation to SDG 8, which aims to promote decent work for all; SDG 10, which aims to reduce inequalities and combat gender discrimination; and SDG 16, which aims to promote safe working environments and protect workers’ rights and seeks to build effective, accountable, and inclusive institutions. In addition, the motivation generated by the greater involvement of nurses in using the game also ensures alignment with SDG 3, which aims to ensure that health workers are prepared and motivated to provide quality care (5, 38).

The ‘ENVOLVER+’ game, a strategy for improving care environments using a participatory approach (28), is also aligned with the Quadruple Aim, which focuses on four goals: (1) improve the experience of care recipients; (2) improve the experience of caregivers; (3) improve health outcomes; and (4) reduce health care costs (39). In fact, initiatives to improve the environment for nursing practice will have the triple impact on patients, nurses, and organizations already described in the literature.

Our goals for this tool influenced our decision to use a board game rather than a digital game. Board games are typically played in groups, but digital games, especially video games, are typically played alone. According to Martinez et al. (40), there is a current trend toward the use of online video games where players can interact, but these interactions are virtual, as opposed to board games where players primarily interact socially and physically. We chose this board game because the most important element of ‘ENVOLVER+’ is the interaction between players—in this case, nurses.

The benefits of involving nurses in decision-making in healthcare institutions have been highlighted by several authors (9, 10), so the use of games can be a compelling strategy to allow nurses to express their opinions and influence the decisions that affect their daily lives.

In recent years, the COVID-19 pandemic has led to rapid changes in the learning and working environment (23). Methods and techniques that do not attract attention are ineffective. In addition, the entry into the workforce of Generation Z, which has been described as the generation born and raised with innovation and technology (41), has supported the idea that games may be particularly promising for educational and work contexts. This has attracted interest in academia and practice, with several authors mentioning the increased motivation and participation of those involved (29, 42, 43).

In addition to the difficulties posed by their work environment, nurses are part of a professional community that also experiences emotional upheaval from the pressures of their demanding workloads, responding to patients’ needs, and attending to their own needs for self-care, well-being, and professional growth (16, 44). These encounters typically lead to elevated stress levels, which in turn lead to burnout and a breach of professional well-being. Improving nurses’ well-being has a major impact on the standard of care, but consistent and sufficient organizational support is needed for these professionals to perform well and be more resilient.

In this context, collaboration with other stakeholders, such as team colleagues, service managers, and the institutions themselves, is fundamental to creating a positive environment for nursing practice, and it is undeniable that a good workplace has the potential to contribute not only to the professional well-being of nurses but also to patient and organizational benefits.

Regarding the role of leaders in promoting nurse involvement, authors (45) warn of the importance of nurse managers being authentic with their subordinates and adopting strategies that ensure their participation. This can lead to a healthier work environment and a relationship of trust between the nursing team and their leader, which often results in greater satisfaction among professionals, greater reflection on their practice, and improved care (22).

Chiao and Niu (43) assert that games are a powerful and significant type of strategy. In this case, nurse managers have a viable solution to the problems that regularly arise in the context of professional practice: the ‘ENVOLVER+’ game.


4.1 Implications for practice

Feedback from participants in ‘ENVOLVER+’ game implementation sessions indicates that this tool enhances nurses’ problem-solving, communication, and ability to deal with a variety of workplace issues, in addition to encouraging their involvement and participation. This approach can lead to a more positive nursing practice environment for all involved by encouraging innovative thinking, which can also increase motivation and improve professional skills. The implications for nursing education and clinical practice are far-reaching.

Through the REFLETIR+ and SABER+ cards, the game encourages comprehensive reflections and contributes to deepening knowledge about the work environment. The game dynamics promote active participation, addressing one of the main challenges reported by nurses: the lack of involvement in institutional decision-making. Additionally, it strengthens team spirit and collaboration, fostering a sense of belonging and collective commitment.

Another strength of the game is its ability to facilitate problem-solving by providing a structured approach that considers multiple perspectives and fosters constructive discussions. The ‘ENVOLVER+’ also stands out as a motivational strategy, sparking interest in continuous improvements and aligning with the Sustainable Development Goals. The positive impact of this tool has the potential to be felt by healthcare professionals, patients, and organizations, making it a valuable and replicable solution.



4.2 Limitations

Despite the rigor with which the phases of the study were conducted, there are some limitations. First, the modified e-Delphi involved a purposefully selected panel of experts, which may have excluded potential experts in the field. The use of the game in four practice contexts in the same institution, with the participation of 48 nurses identified through a convenience sampling strategy, requires a cautious interpretation of the results and calls for validation of the game in other contexts. Although it was not the objective of this study, it is suggested to conduct pre- and post-intervention research as well as comparative studies to evaluate the effectiveness and benefits of the ‘ENVOLVER+’ game in promoting positive nursing practice environments.




5 Conclusion

The ‘ENVOLVER+’ game includes two components: one focused on reflection and discussion on the Nursing Practice Environment dimensions (REFLETIR+ cards), and the other focused on promoting literacy on the Nursing Practice Environment dimensions (SABER+ cards). Expert feedback and the experience of implementation in four practice contexts were essential in qualifying the tool.

The results of this study suggest that ‘ENVOLVER+’ can be a valuable tool in promoting positive nursing practice environments by providing an innovative and interactive approach to nurse involvement and participation. This study also makes a valuable contribution by addressing the potential of board games in qualifying nursing practice environments. This tool allows us to explore ways in which nurses can actively participate in policymaking and engage in initiatives that positively influence the professional practice environment.

The use of the ‘ENVOLVER+’ game will have an impact not only on health care professionals, but also on patients and health care organizations.
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Introduction: Nurses’ professionalism is linked to the profession’s principles and plays a crucial role in the quality and safety of care in the current context of complexity in healthcare systems. In the Portuguese context, no instrument allows evaluation of the nurses’ professionalism, which led to the objective of cross-culturally adapting and validating the content of the Nurses’ Professionalism Inventory for the Portuguese context.
Methods: A methodological study was carried out and comprised six stages: translation, synthesis, back-translation, committee of experts, pre-test, and approval of the process by the original author developer of the instrument.
Results: The first three stages were completed without difficulty. Nine experts were part of the committee to validate the instrument content. They evaluated items’ semantic, idiomatic, cultural, and conceptual equivalences, clarity, and relevance. Modified Kappa and Content Validity Index were calculated for all assessments. Seven items were submitted in two rounds to achieve consensus in the assessments. The usability of the instrument was tested in the fifth stage. Forty nurses performed the pre-test and agreed that the instructions, items, and response options of the Portuguese version of the Nurses’ Professionalism Inventory were easy to understand at 95.00, 97.50, and 92.50%, respectively. The author who developed the original instrument analyzed and approved the entire process carried out.
Discussion: The cross-cultural adaptation of the Nurses’ Professionalism Inventory to the Portuguese context was carried out according to international recommendations, and the conclusion of this study will provide an instrument to assess the nurses’ professionalism in Portugal.
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1 Introduction

Professionalism is a substantial component of all occupations, and it is defined as a set of beliefs about a profession’s roles and responsibilities (1, 2).

Professionalism in nursing is a fundamental multidimensional concept and a central aspect of nursing care (3, 4). It is manifested by the knowledge, attitudes, and behaviors that underlie competent and successful nursing practice (3, 5). Driven by socialization in formal nursing education, nurses’ professionalism is reflected in the interaction process, connoting the profession’s principles, care, and altruism (3).

Aspects related to the provision of care, such as ethical considerations, professional identity, professional growth, autonomy, and the complexity of relationships, are considered pillars of professionalism in nursing. They are closely interconnected and support the concept’s multidimensional structure (4).

Nurses’ levels of professionalism reflect commitment and identification with the profession (6), which can affect nurses’ autonomy, training, recognition, turnover, and the quality of care provided (3).

In the complex and rapidly evolving global healthcare landscape, nurses’ professionalism is underlined and plays a crucial role in ensuring the quality and safety of care (7) while upholding the values of integrity, responsibility, and respect (4).

The development of nurses’ professionalism is not their exclusive and individual responsibility. Nurse managers, such as organizations and society, must enhance it by creating positive nursing practice environments (8, 9). Therefore, evaluating the professionalism of nurses, in addition to being fundamental as a tool for nurse managers, is relevant since, resulting from this assessment, targeted interventions can boost the development of the profession and raise professional standards, resulting in a better quality of care, better results for patients, and a more positive image of nursing (10).

Currently, there are no validated instruments to assess nurses’ professionalism in Portugal. For this reason, in research and nursing management, instruments are used to evaluate nurses’ perceptions of their own skills (11) or their autonomy through other instruments (12). However, in addition to not allowing for the assessment of nurses’ professionalism, these evaluations may lead to considerations that pertain not only to nurses’ professionalism but also to other variables, such as the nursing work environment.

Furthermore, the development of the profession, both globally and in Portugal over the years, highlights aspects such as innovative vision, initiative for research, and evidence-based practice, which are valued from the perspective of a professional attitude that enhances the development of the nursing profession and discipline (13, 14).

Carefully crafted in the Japanese context, the Nurses’ Professionalism Inventory is a self-assessment measure of nurses’ professionalism (5). It underwent a thorough and critical review procedure, which ultimately developed five subscales: Accountability, Self-improvement, Professional attitude, Advancement of the nursing profession, and Professional membership (5). Furthermore, strong instrument performance was shown by the examination of the psychometric qualities (5, 10).

Given the importance of studying nurses’ professionalism and the lack of a validated instrument for evaluating it in Portugal, this study aims to perform a cross-cultural adaptation and content validation of the Nurses’ Professionalism Inventory (5) to the Portuguese context.



2 Materials and methods

This is a methodological study of the cross-cultural adaptation and content validation of the Nurses’ Professionalism Inventory (5) to the Portuguese context. It adheres to the internationally proposed recommendations by Beaton, Bombardier, Guillemin, and Ferraz for cross-cultural adaptation studies of measurement instruments, which include six stages: Initial translation, Synthesis of the translations, Back-translation, Expert committee, Test of the prefinal version, and Submission of documentation to the instrument developers (Figure 1) (15).
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FIGURE 1
 Graphical representation of the stages of cross-cultural adaptation and content validation.


The cross-cultural adaptation of self-administered instruments intended for application in a different country, cultural context, and language demands a rigorous methodology. This approach encompasses not only a precise linguistic translation but also a thorough cultural adaptation, ensuring equivalence between the original and target versions, which are essential to safeguard the content validity and overall integrity of the instrument (15).

Research on the quality of such instruments highlights how their measurement properties are evaluated. Validity and reliability are regarded as the primary measurement properties. Consequently, after the cross-cultural adaptation and content validation phase for the Portuguese context, studies assessing these properties are essential in supporting the selection of valid and reliable instruments, thereby ensuring the robustness of study outcomes (16).

This methodological study of the cross-cultural adaptation and content validation to the Portuguese context was carried out between November 2023 and July 2024, and the process was started after permission from the author who developed the original version of the instrument.


2.1 Nurses’ Professionalism Inventory

The Nurses’ Professionalism Inventory development involved a review of self-improvement, the advancement of the nursing profession, professional attitudes, responsibility, and professional adherence. It also included interviewing seven registered nurses and holding short discussions with an external committee of eight participants, including physicians, journalists, and the head of a patient’s association (5, 10). The final version published consisted of a total of 28 items divided into five subscales: Accountability (8 items), Self-improvement (8 items), Professional attitude (6 items), Advancement of the nursing profession (4 items), and Professional membership (3 items) (5).

A Likert scale is employed for the questionnaire responses, graduated into six levels ranging from 1 to 6: “1 = Does not reflect anything” and “6 = Reflect completely.” This scale asks each participant to indicate to what extent the items reflect their awareness and behaviors concerning nursing (5).

The score for nurses’ professionalism corresponds to the sum of the values of the 28 items and can range between 28 and 168. Higher scores indicate more robust professionalism (5). The score for each subscale is calculated by summing the scores of the items that make up each subscale. So, subscales 1 and 2, Accountability and Self-improvement, are composed of eight items each; they can present scores between 8 and 48. Subscale 3, Professional attitude, contains five items. Therefore, scores can range between 5 and 30. Subscale 4, Advancement of nursing profession, comprises four items so that scores can be between 4 and 24. Subscale 5 can have scores between 3 and 18, comprising three items (5).

Instrument construction and validation revealed good psychometric properties in the Japanese context (5, 10). The confirmatory analysis demonstrated that the 5-factor structure is a good fit. Cronbach’s Alpha was used to analyze the internal consistency reliability, ranging from 0.84 to 0.90 (5).



2.2 Stage I: Initial translation

In the first stage, Initial translation, two forward translations (T1 & T2) were carried out independently from the original version of the Nurses’ Professionalism Inventory (Japanese) into the target language (Portuguese) by two native Portuguese translators residing in Portugal and fluent command of the Japanese language (5, 15, 17, 18).

The translator who carried out Translation 1 (T1) was contacted through the Japanese Embassy in Portugal, as this translator was identified in the teaching and training of the Japanese language in Portugal, with experience in Japanese-Portuguese and Portuguese-Japanese translation processes at the level of Japanese-Language Proficiency Test (JLPT) N1. This translator was informed about the translation’s concepts and objectives (15, 17, 18).

The translator who carried out Translation 2 (T2) was identified and contacted by a Multilingual Translation, Proofreading, and Certification Company. He has been translating and revising Japanese-Portuguese since 2011 and has worked as an interpreter for a Japanese company in Japan. Therefore, the proficiency level and the quality criteria required for the translation were ensured. This translator received no information about the translation’s concepts and objectives (15, 17, 18).

For both translations, difficulties or critical comments were reported within the process by each translator (15, 17, 18).



2.3 Stage II: Synthesis of the translations

In the second stage, Synthesis of the translations, the discrepancies and comments between T1 and T2 were analyzed and resolved between research team members, and a synthesis version of the two translations was carried out (T12) (15, 17, 18).



2.4 Stage III: Back-translation

The third stage, back-translation, was followed to provide quality and consistency to the translation. Two independent translators, natives and residents of Japan with fluent command of the Portuguese language, carried out two back-translations from the T12 synthesis version into Japanese. The two translators were identified and hired through the international connections of the Multilingual Translation, Proofreading, and Certification Company, ensuring the level of proficiency and the requirements necessary for the quality and certification of the translations. These two translators were blinded to the original version and unaware of the translation’s concepts and objectives. This stage led to two back-translations (BT1 & BT2), and both translators prepared a report with difficulties and comments confronted in the translation process (15, 17, 18).



2.5 Stage IV: Expert committee

In the fourth stage, an Expert committee evaluated the content validity of the synthesis version (T12) (15, 18). For convenience, nurses, nursing professors, methodologists, and translators with knowledge of the conceptual structure or the methodological process of translating and validating instruments constituted the committee of experts (15, 17, 18). A minimum of five experts with at least 4 years of experience and a master’s degree was considered (18, 19).

The form was presented online using the Google Forms® tool and consisted of two parts. Each item’s original, T1, T2, and T12 versions were presented in the first part. Experts were asked, after analyzing all versions, to evaluate the semantic (in the meaning of words), idiomatic (in colloquial expressions), cultural (in the cultural and experiential aspects of the target population), and conceptual (conceptual meaning under study) equivalences, as well as clarity (evaluating whether the item is perceptible, without the possibility of other interpretations) and relevance (assessing whether the item is relevant to evaluate the subscale concerned in the target context) (15–17). Regarding filling instructions and answer options, only the assessment of all equivalences and clarity was requested (15, 18).

The response options corresponded to a 4-point Likert scale. Therefore, for equivalences, the options were: (1) not equivalent, (2) needs major revision to be equivalent, (3) needs minor revision to be equivalent, and (4) equivalent. Regarding clarity, experts could choose: (1) not clear, (2) unclear, (3) clear, and (4) extremely clear. To assess the relevance, the options were: (1) irrelevant, (2) slightly relevant, (3) relevant, and (4) extremely relevant. For any answer marked as (1) or (2), experts were asked to present suggestions for improving the wording of the items (16, 18, 20).

The second part of the form consisted of closed-answer questions about the experts’ sociodemographic, professional, and academic characteristics.

The data obtained were organized using Microsoft Excel for Windows®. Simple descriptive statistical methods were applied to characterize the sociodemographic, professional, and academic characteristics.

Regarding content validity, data analysis at this stage comprised two approaches (17, 20). The first quantitative approach calculated the Content Validity Index (CVI) and Modified Kappa for all equivalences, clarity, and relevance (16–18). Considering the final number of experts on the committee (n = 9), it was established that the CVI should be equal to or greater than 0.90, and the Modified Kappa should be equal to or greater than 0.75 (16, 18, 20, 21).

Suggestions for improvement were integrated into a data file. Thus, a second qualitative analysis made it possible to improve the items whose evaluations did not obtain pre-established CVI and modified Kappa values (17). These items were enhanced, and a second round was conducted to reach an expert consensus. The changes led to a pre-final version being submitted to the fifth stage of the instrument’s cross-cultural adaptation process (15, 18).

At this stage, all experts consented to participate in a free, informed, and enlightened way (18).



2.6 Stage V: Test of the prefinal version

A pretest was conducted to evaluate the pre-final version’s usability, the average time needed to complete the questionnaire, and understanding of the instructions, items, and response options (15, 18). For this stage, a sample of between 30 and 40 subjects from the target population is recommended (15). Hence, a convenience sample of nurses and specialist nurses from the hospital context of a local health unit in northern Portugal, with a minimum of 1 year of experience, was recruited. Those who did not respond to the questionnaire in full were excluded. The questionnaire was administered online using the Google Forms® tool.

The questionnaire was composed of 3 parts. In the first, participants were asked to respond to the pre-final version of the instrument, recording the times they started and finished filling it out. In the second part, three questions to evaluate the instrument’s usability were asked regarding the ease of understanding the instructions for filling out the instrument, the items, and the response options. A 5-point Likert scale was employed for each of these questions: (1) strongly disagree, (2) disagree, (3) neither disagree nor agree, (4) agree, and (5) strongly agree. Participants who selected the options that reflected disagreement (1 or 2) in any of the three questions were requested to provide suggestions for improvement in an open-ended format. Finally, questions pertaining to the sample’s sociodemographic, professional, and academic characteristics were included in the third part.

The data obtained were organized using Microsoft Excel for Windows®, and simple descriptive statistical methods were applied to analyze them.

All participants in the fifth stage consented to participate in the study freely, in an informed, and enlightened way (18).



2.7 Stage VI: Submission of documentation to the instrument developers

In the sixth and final stage, the entire cross-cultural adaptation of the Nurses’ Professionalism Inventory (5) to the Portuguese context, which included all versions made and all results obtained, was reported to the developer of the original instrument (15, 18).




3 Results

Translators carried out the translation, synthesis, and back-translation stages without difficulty. Under the investigators’ supervision, all discrepancies were resolved.

Eleven potential participants were contacted to hold the expert committee, but only nine agreed to participate. The committee comprised nursing teachers, specialist nurses, a nurse manager, and one translator. All of them, except the translator, are involved in organizations, associations, or committees that promote the development of the nursing discipline and profession and present works developed and published in this context. Most have experience in the construction or cross-cultural adaptation of measuring instruments (55.56%). The translator reviewed all versions (T1, T2, T12, BT1, and BT2).

The minimum number of years of professional experience was 10 years. Other sociodemographic, professional, and academic characteristics are described in Table 1.



TABLE 1 Sociodemographic, professional, and academic characterization of the expert committee (n = 9).
[image: Table displaying demographic and professional data: average age is 41 with a standard deviation of 6.88. Gender breakdown is 55.56% female and 44.44% male. Marital status shows 77.78% married and 22.22% single. Education level includes 88.89% with a master's degree and 11.11% with a doctorate. Professional categories are 44.44% nursing teachers, 33.33% specialist nurses, 11.11% nurse managers, and 11.11% translators. Average professional practice duration is 18 years with a standard deviation of 7.47. Source: Authors. Standard deviation is abbreviated as "Std. Dev."]

In the first round, all items except items 6, 7, 11, 13, 18, 19, and 25 obtained CVI and modified kappa values greater than or equal to the pre-defined values of 0.90 and 0.75 for any of the assessments carried out.

The pre-established minimum CVI value was not reached in the evaluations of semantic equivalence and clarity of item 6; in the assessments of semantic, idiomatic, and conceptual equivalences, as well as the clarity of item 7; in assessing the relevance of item 11; in the assessments of all equivalences and clarity of item 13; in the evaluations of the idiomatic equivalence and relevance of item 18; in evaluating the clarity and relevance of item 19; and regarding item 25, in semantic and idiomatic equivalences and clarity (Table 2).



TABLE 2 Values of content validity index and modified Kappa for equivalences, clarity, and relevance evaluations for all instrument items.
[image: A table displaying Content Validity Index (CVI) and Kappa values for items across six categories: Semantic, Idiomatic, Cultural, Conceptual equivalence, Clarity, and Relevance. Values are mostly 1.00, with some bold 0.89 indicating CVI values below the predefined threshold of 0.90 for specific items.]

Regarding these items, suggestions for improvement provided by experts were analyzed and led to changes in the wording of the items. Therefore, it was necessary to conduct a second round to evaluate all equivalences, clarity, and relevance of the new wording of items 6, 7, 11, 13, 18, 19, and 25. Consensus was achieved with the participation of all experts, as the new wording of items 6, 7, 11, 13, 18, 19, and 25 presented CVI and modified Kappa values of 1.00 for all assessments carried out (semantic, idiomatic, cultural and conceptual equivalences, clarity and relevance).

Experts suggested improving the grammar and writing of items 3, 5, 11, 14, 15, 20, 24, and 26. These suggestions were considered as they did not modify the content and improved the essay and the pre-final version of the instrument. The filling instructions presented CVI and modified Kappa values 1.00 for all equivalences and clarity.

At the end of the expert committee stage, a pre-final version of the instrument was obtained and subjected to a pre-test in the fifth stage. At this, the sample consisted of 40 participants, mainly female (67.50%), married or in a non-marital partnership (50.00%) and single (40.00%). The average age was 35 years (SD = 6.65; Min = 24; Max = 59). Regarding academic qualifications, 82.50% reported having a bachelor’s degree and 17.50% a master’s degree. The average time of professional nursing practice was 12 years (SD = 6.20; Min = 1; Max = 33), and 87.50% reported working as nurses and 12.50% as specialist nurses (Table 3).



TABLE 3 Sociodemographic, professional, and academic characterization of the sample participating in the pre-test stage (n = 40).
[image: Table displaying demographic and professional characteristics: Average age is thirty-five; sixty-seven point five percent female, thirty-two point five percent male. Fifty percent are married, forty percent single, ten percent divorced. Eighty-two point five percent with Bachelor’s degree, seventeen point five percent with Master’s degree. Eighty-seven point five percent are nurses, twelve point five percent are specialist nurses. Average professional nursing practice is twelve years.]

The average completion time was 5.08 min (SD = 1.97). Regarding understanding the instructions, items, and response options, participants agreed they were easy to understand at 95.00, 97.50, and 92.50%, respectively.

In the sixth stage, the Nurses’ Professionalism Inventory developer did not mention any particular difference between the content of the two back-translations (BT1 and BT2) and the original version. Furthermore, the developer approved the entire cross-cultural adaptation process and authorized its publication.



4 Discussion

This study focused on the transcultural adaptation and content validation of the Nurses’ Professionalism Inventory (5) for the Portuguese context and followed a rigorous methodological process (15) identified as one of the most used in studies of the transcultural adaptation of nursing and health instruments (18, 22). Methodological studies provide reliable and valid measurement instruments to the extent that cross-cultural equivalence is proportional to compliance with the methodological framework the authors propose using (22).

To reduce the difficulties inherent to the Japanese language, the first four stages of the process were accompanied by a translator knowledgeable about the process and concepts under study. Furthermore, the reports created by each translator involved in the translation and back-translation stages made it possible to ensure the content between the original and synthesis versions.

Although the back-translation stage (18) and the number of translators involved (17) are discussed, this study conducted the stage with two translators, according to the reference adopted. It should also be added that carrying out back-translations, in addition to allowing discrepancies in the translation to be identified, is helpful as a communication tool with the authors of the original version of the instrument (18).

The language and context of the origin of the Nurses’ Professionalism Inventory are not fluent and uncommon in the Portuguese context. Therefore, this is a way to check whether the meanings and contents between the original instrument and the translation into the target language convey the same meanings, thus ensuring the quality and consistency of the translation (17). For this reason, this critical step was carried out, and two back-translations were produced, matching the number of translations made, as seen in other similar studies (23–25).

Furthermore, the characteristics of translators were meticulously followed as recommended (15, 18). In the translation stage, translators were proficient in the language and culture of the source instrument, natives of the target language, independent and qualified, one informed and another uninformed. In the back-translation stage, there were two translators, native to the source language and fluent in the target language, independent and qualified, and both were not informed about the concepts and objectives of the translation (15, 18).

While this description is not consistent in some studies (26), other authors also precisely followed these recommendations to ensure the equivalence and content of the items between the original and adapted versions (23–25).

Regarding the fourth stage, for the constitution of the committee of experts, a minimum of five experts was considered, following what is suggested for transcultural adaptation studies of instruments, with at least a master’s degree of master and a minimum of 4 years of experience (15, 17–19). Furthermore, the committee’s composition included nursing professors, nurses, and a translator with knowledge of the methodological process or concept under study, as seen in similar studies (24, 27). However, the experts were selected intentionally since, in the Portuguese context, it is not easy to carry out sampling in any other way and comply with the established criteria. In other studies, the authors used search platforms and recruited a probabilistic sample, providing greater methodological rigor (24, 27).

As for how this stage was conducted, creating the online form made it possible to measure the CVI and modified Kappa for all equivalences, clarity, and relevance, as well as collect qualitative suggestions to improve the wording of the items. Another relevant aspect of this stage being carried out online was to ensure greater freedom for the experts’ opinions since they were not confronted with the physical presence of the researchers.

It should also be noted that the CVI value considered to obtain consensus was 0.90, which was recommended for a committee of more than six experts (18), which involved two rounds and allowed consensus to be obtained.

Despite the fact that some items presented a CVI greater than 0.90, the experts made suggestions for improvement that were implemented, such as harmonizing “practice” instead of “exercise” or, in item 26, changing “professional group” to “professional class,” improving idiomatic equivalence.

Another cultural aspect that raised doubts about the wording of the items was the references to “health professionals and social workers,” as the term health professional is used to encompass everyone colloquially in Portugal. However, according to the Portuguese Classification of Occupations (28), social workers do not belong to the Sub-Large Group “Health Professionals,” so the wording of the items according to T1, T2, and T12 was maintained.

This content validation method has generally been verified in other similar studies (23, 24, 27), but the authors do not provide transparent information or refer generically to its evaluation in some studies (25, 26).

In the pre-test stage, participants agreed that they understood the instructions, items, and response options, with values above 90%. No suggestions for improvement were received at this stage. The average time to complete the inventory was 5.08 min (SD = 1.97), which aligns with the recommendation that questionnaires should take less than 10 min for participants to complete and contain less than 50 items (29, 30). Furthermore, it suggests that the instrument is simple to apply and may involve participant adherence.


4.1 Implications for practice

The cross-cultural adaptation and content validation of the Nurses’ Professionalism Inventory to the Portuguese context will provide an instrument to assess the professionalism of nurses in Portugal, contributing to their global understanding in the respective context. Given nurses’ relevance in health systems, this knowledge will be fundamental to improving nursing training and promoting environments that support their professional development and growth.

Furthermore, health systems have been under pressure, and the COVID-19 pandemic has worsened this situation, so investing in nurses’ professionalism is essential for resilient and effective public health responses.



4.2 Limitations

Despite the relevance of the study, it has some limitations. As a limitation of the present study, the impossibility of all experts on the committee to interpret the back-translations is mentioned since most of them did not command the Japanese language, which is not common in the Portuguese context.

Moreover, the study focuses on the first phase of a cross-cultural adaptation and content validation of the Nurses’ Professionalism Inventory (5) to the Portuguese context, recognizing as a limitation that other measurement properties were not evaluated. Therefore, as a suggestion for future research, it is recommended that other psychometric properties, such as internal consistency or reliability, be investigated.




5 Conclusion

The cross-cultural adaptation and content validation of the Nurses’ Professionalism Inventory to the Portuguese context followed international recommendations most used in similar studies. The results demonstrated evidence of the content validity and usability of the Portuguese version of the instrument.

Although the Japanese cultural context is not very close to the Portuguese cultural context, the development of the nursing profession and what is expected of nurses as professionals are similar, meaning that the item’s content of the Nurses’ Professionalism Inventory reflects the professionalism of nurses in both contexts.
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The impact of core training combined with breathing exercises on individuals with chronic non-specific low back pain
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Background: Chronic non-specific low back pain (CNLBP) is a common condition, defined as pain lasting more than 3 months between the lower thoracic margin and gluteal folds, without identifiable tissue damage. Despite its low disability rate, the complex etiology and high recurrence impose significant health and socioeconomic burdens. According to European LBP guidelines, exercise therapy is the preferred treatment for CNLBP. This study evaluates the efficacy of core training combined with breathing exercises as a therapeutic intervention for CNLBP.
Methods: Eighteen CNLBP patients were randomly assigned to three groups: core training only, core training with breathing exercises, and a control group. A 12-week intervention included VAS, ODI scores, and muscle strength tests.
Results: The combined group showed significantly greater pain reduction, functional improvement, and muscle strength enhancement compared to the other groups.
Conclusion: Core training with breathing exercises is more effective in alleviating CNLBP symptoms, highlighting the added value of integrating breathing exercises.
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1 Introduction

Chronic non-specific low back pain (CNLBP) is one of the leading global health issues, significantly affecting individual quality of life and socioeconomic systems (1–3). The pathogenesis of CNLBP is a pathological process where internal and external factors disrupt the balance of biomechanical subsystems, leading to dysfunction in muscles, ligaments, joints, and nerves (4–6). Epidemiological studies indicate that approximately 84% of individuals worldwide experience low back pain (LBP) during their lifetime, with 85% of cases classified as non-specific (6). Among these, 5–10% of non-specific cases persist beyond 12 weeks and develop into chronic pain, while 90–95% of acute cases resolve within the same period (7). Globally, the annual incidence of LBP is 245.9 million cases, with a prevalence of 577 million cases, accounting for 3.2 and 7.6% of the total population, respectively, and this burden has increased by 50% over the past 20 years. LBP is most prevalent among individuals aged 40–50 years and is more common in high Socio-Demographic Index (SDI) countries, where the risk is over three times higher than in low-SDI countries. Projections suggest that by 2050, the incidence, prevalence, and disability-adjusted life years (DALYs) associated with LBP will increase by approximately 1.4 times (8). In the United States, the annual direct medical expenditure for CNLBP amounts to $33 billion, with indirect costs reaching $90 billion and a disability rate of 11–12% (9, 10). These data underscore the critical importance of early intervention to mitigate the risk of acute cases progressing to chronic conditions.

However, effective treatment strategies must also consider psychological factors such as pain catastrophizing, kinesiophobia, and emotional distress, which have been shown to influence pain perception and the chronicity of the condition (11). These psychosocial factors can amplify the impact of physical symptoms, hinder recovery, and contribute to the persistence of CNLBP. Therefore, incorporating interventions that target stress reduction and emotional regulation is crucial for improving patient outcomes and enhancing the effectiveness of biomechanical treatments.

Existing treatments, including medications, physical therapy, and surgical interventions, are effective in alleviating symptoms but often fail to provide lasting benefits due to their short-term effects and potential side effects. For example, medications such as NSAIDs and opioids can provide temporary pain relief but are associated with gastrointestinal problems, cardiovascular risks, dependency, and sedation (9, 12). Physical therapy, including manual therapy and exercises, often helps relieve symptoms temporarily but can cause mild discomfort, minor injuries, and typically fails to address biomechanical issues such as poor posture, muscle imbalances, or spinal instability (8, 12). Surgical interventions, while appropriate in specific cases, carry risks such as infection, nerve damage, and persistent pain, and do not adequately target the functional or biomechanical causes of non-specific low back pain (9, 12). These limitations highlight the urgent need for more integrative and sustainable therapeutic strategies that address both symptomatic relief and underlying biomechanical contributors to chronic pain.

Exercise therapy is recognized for its potential to offer long-term symptomatic improvement by focusing on strengthening core muscles, enhancing lumbar stability, and promoting a healthier lifestyle (13). Specific exercise methodologies, such as William’s Flexion Exercise, focus on stretching and strengthening the lumbar muscles to reduce spinal load and alleviate pain (14). However, they are often unsuitable for patients with lumbar disk protrusions (15). The McKenzie Extension Exercise regimen emphasizes self-management and preventive tactics, tailoring interventions to individual pain profiles (16). Nevertheless, it does not fully address core stability or respiratory coordination. Pilates aims to enhance overall flexibility, core strength, and postural alignment through apparatus-assisted and mat-based exercises (Huang et al., 2024), which help improve lumbar-pelvic stability. However, these tends to overlook the importance of breathing coordination (17). Despite their effectiveness, these approaches do not comprehensively address the complex, multifactorial nature of CNLBP.

More recent studies have underscored the potential effectiveness of core training and breathing exercises in overcoming the limitations of individual therapies for CNLBP. Core training plays a critical role in strengthening muscles essential for lumbar and trunk stability, contributing to pain alleviation and improved spinal function (11, 18–20). Breathing exercises, on the other hand, primarily focus on enhancing diaphragm function and increasing intra-abdominal pressure, mechanisms known to alleviate pain and support lumbar stability (21, 22). While these two modalities have individually demonstrated significant benefits, the integration of both approaches remains underexplored in the context of CNLBP. Although research has confirmed the effectiveness of these individual exercises (17, 18), no comprehensive study has yet combined these approaches to address the multifaceted nature of CNLBP, particularly in terms of both biomechanical and psychological factors. This gap in the literature highlights the need for our study. These gaps in the literature provide a rationale for the present study, which integrates core training with breathing exercises to offer a more holistic and comprehensive intervention strategy for CNLBP. By targeting both mechanical and psychological components, this research proposes an innovative approach aimed at addressing the physical limitations of the condition while also considering its emotional and cognitive aspects. The study evaluates the combined effects of core training and breathing exercises through various outcome measures, including pain intensity, lumbar function, and core muscle strength. This integrated approach is expected to provide new insights into improving both functional and psychological outcomes in CNLBP, thus paving the way for more effective therapeutic strategies.



2 Materials and methods


2.1 Participants

This randomized controlled trial (RCT) aimed to evaluate the effects of core training and combined training on chronic low back pain. The study recruited 18 participants with unilateral low back pain based on specific inclusion and exclusion criteria. Approved by the Ethics Review Committee at Southwest University (SWU-PE-20230928), the inclusion criteria were as follows: (1) age 18–60 years; (2) low back pain duration ≥3 months (23), which is the standard threshold used to define chronic low back pain according to clinical guidelines and previous studies (23); (3) no organic lumbar diseases; (4) unilateral lumbar pain; (5) ability to undergo a 12-week exercise intervention; (6) no recent therapy or interventions. Exclusion criteria included: (1) abnormal imaging findings; (2) spinal surgery history; (3) severe chronic diseases; (4) visceral disease-related pain; (5) VAS > 8 points; (6) severe lumbar diseases, pregnancy, or breastfeeding.

Given the small sample size (n = 18) in this study, we assessed the normality of the data using the Shapiro–Wilk test. The results indicated that some variables, including age, weight, and duration of illness, did not follow a normal distribution (p-values <0.05). As a result, we opted for non-parametric statistical tests. Additionally, we evaluated the homogeneity of variances using Levene’s test, and the results showed no significant differences in variances between groups (p-values >0.05). To compare the groups across various variables, we used the Kruskal-Wallis test. The results indicated that there were no significant differences between the groups for age, height, weight, BMI, and duration of illness (p-values >0.05). Therefore, we can confirm that the data meet the assumptions of homogeneity of variances, and the statistical analyses are valid (Table 1).



TABLE 1 Shapiro–Wilk test, Levene’s test and Kruskal-Wallis test for Participants [N = 18].
[image: Table displaying statistical test results for different variables: age, height, weight, BMI, and duration of illness. Columns show Shapiro-Wilk statistic with \( p \)-values, Levene's test with \( p \)-values, and Kruskal-Wallis test with \( p \)-values. Significance is determined at \( p < 0.05 \).]

The participants were randomly assigned to one of three groups—core training only (Group A, 6 participants), combined training (Group B, 6 participants), and the control group (Group C, 6 participants, no intervention)—using a computer-generated random sequence. This approach ensured equitable allocation of participants. To further minimize selection bias, block randomization was applied, which not only maintained equal group sizes but also ensured balance across the groups throughout the study.

Although baseline characteristics showed no significant differences between groups (Table 2), the participants were recruited from a similar region, occupation, and age range, which may have contributed to the lack of significant variation. This homogeneity, alongside the small sample size, could explain the absence of baseline differences, while the rigor of the randomization process ensures reliable results.



TABLE 2 Basic data statistics of the participants [N = 18].
[image: Comparison table of three groups (A, B, C) with six participants each, detailing variables: age, height, weight, BMI, and duration of illness. Group A showed an average age of 25.14 years, Group B 23.83 years, and Group C 30.33 years. Height averages were similar, around 1.67 meters. Weight averaged 58kg for Group A, 54.5kg for Group B, and 59kg for Group C. BMI was slightly higher in Group C. Duration of illness shows similar averages across groups. Notable p-values were 0.06 for age, indicating marginal significance, and other values above 0.05, suggesting no significant differences.]

The study was conducted as a double-blind experiment. Participants were informed of the study’s procedures, risks, and benefits, and all provided written informed consent.



2.2 Measurement tools


2.2.1 Visual analog scales

VAS, a 10 cm pain assessment tool, is reliable and valid for CNLBP patients (24). A 30% improvement from baseline represents the MCID, ensuring clinical relevance (25).



2.2.2 Oswestry disability index

The ODI assesses low back pain-related disability and is validated for CNLBP (26). Its MCID of 30% aids in evaluating significant treatment effects (27).



2.2.3 Core muscle strength testing

MicroFET3™, a reliable tool for core strength measurement, has been validated for CNLBP (18, 28). It provides precise peak force data for evaluating training outcomes (line x, page x).




2.3 Study design

This 12-week (29, 30) randomized controlled trial assesses the effects of exercise interventions on individuals with CNLBP. Participants are randomly assigned to three groups: Core Training (Group A), Core Training with Breathing Exercises (Group B), and Control (Group C). Group A undergoes core stability training, while Group B combines core training with breathing exercises to enhance lumbar muscle coordination. Group C maintains their usual lifestyle without intervention, providing a baseline for comparison.

The randomization process was carried out using a computer-generated random sequence, and block randomization was used to ensure equal group sizes. The 12-week duration was selected based on previous research, allowing sufficient time for observable effects while minimizing dropout. To ensure adherence, participants were regularly monitored through online community supervision and weekly check-ins.

Training intensity is progressively increased, and adjustments are made if participants experience discomfort. The study monitors participants’ health and training activities, comparing pre- and post-experiment VAS, ODI scores, and core muscle strength to evaluate the effectiveness of the interventions (Figure 1).

[image: Flowchart of a 12-week intervention study. Participant recruitment and screening (n=18) leads to baseline data collection of VAS scores, ODI scores, and core muscle strength. Participants are randomly assigned to three groups: Group A performs core stability exercises, Group B adds breathing exercises, Group C has no intervention. Post-intervention, VAS and ODI scores and muscle strength are reassessed. Data analysis compares pre- and post-intervention results. Progressive training notes gradual intensity increase with health monitoring.]

FIGURE 1
 Flow chart of the experimental procedure.




2.4 Exercise intervention

Each group underwent 40-min sessions (5-min warm-up +35-min exercise), 3 times per week for 12 weeks, with intensity adjusted based on feedback.


2.4.1 Core training only group (group A)


2.4.1.1 Phase 1 (weeks 1–4): bodyweight core stability exercises

Objective: Activate core muscles, improve proprioception, and learn correct movement patterns.

Frequency: 3 sessions per week, 40 min each.

Warm-up: 5 min of light jogging or bodyweight exercises.

Exercises:

	(1) Crunches: 1 min × 3 sets (30s rest).
	(2) Bicycle Exercise: 1 min × 3 sets (30s rest).
	(3) Glute Bridge: 1 min × 3 sets (30s rest).
	(4) Mason Twist: 1 min × 3 sets (30s rest).
	(5) Abdominal Stretch: 5 min.



2.4.1.2 Phase 2 (weeks 5–8): Swiss ball-assisted exercises

Objective: Engage deep trunk muscles and improve core stability under unstable conditions.

Frequency: 3 sessions per week, 40 min each.

Warm-up: 5 min of light jogging or bodyweight exercises.

Exercises:

(1) Supine Position: 1 min × 3 sets (1 min rest).

	(1) Seated on Swiss Ball: 1 min × 3 sets (1 min rest).
	(1) Prone Position with Swiss Ball: 1 min × 3 sets (1 min rest).
	(1) Reverse Bridge: 30 s × 10 reps.
	(1) Hip Flexion: 15 s per side × 10 reps.
	(1) Single-Leg Balance: 15 s per side × 10 reps.
	(1) Stretching: 5 min.



2.4.1.3 Phase 3 (weeks 9–12): advanced core stability with weighted equipment

Objective: Enhance core strength and stability with added resistance, improving neuromuscular control.

Frequency: 3 sessions per week, 40 min each.

Warm-up: 5 min of light jogging or bodyweight exercises.

Exercises:

(1) Weighted Back Lift: 1 min × 3 sets (1 min rest).

(2) Side Raises with Dumbbells: 1 min × 3 sets (1 min rest).

	(3) Weighted Crunches: 1 min × 3 sets (1 min rest).
	(4) Weighted Mason Twists: 1 min × 3 sets (1 min rest).
	(5) Weighted Leg Raises: 1 min × 3 sets (1 min rest).
	(6) Stretching: 5 min.




2.4.2 Core training combined with breathing exercises group (group B)

Objective: To combine core stability training with breathing exercises to enhance lumbar muscle coordination and respiratory control.

Duration:

Total training time: 40 min.

Core training: 30 min.

Breathing exercises: 10 min.

Frequency: 3 sessions per week.


2.4.2.1 Phase 1: core training (30 min)

The core training exercises for this group follow the same routine as those used in the Core Training Only group, with the same set duration, repetitions, and rest periods.

Breathing exercises (10 min).

Breathing exercises are incorporated into the core training sessions at the end of each core training set. The following three exercises are performed.



2.4.2.2 Exercise 1: abdominal breathing in supine, kneeling, and standing positions

Objective: To activate diaphragmatic breathing and enhance lung capacity.

Method: Begin by placing both hands gently under the ribs, fingers pointing forward. When diaphragmatic breathing is used effectively, the ribs should expand laterally and anteriorly, while the abdomen should protrude. If the chest rises, the diaphragm is not being used correctly—relax the shoulders and chest.

Frequency: 20 breaths per position, 3 sets.

Positions: Supine, kneeling, and standing.



2.4.2.3 Exercise 2: balloon breathing

Objective: To strengthen diaphragmatic control and improve respiratory muscle coordination.

Method: The participant sits with hands resting on their knees, without using hands to assist with holding the balloon. The balloon is placed in the mouth, and the participant inhales through the nose and exhales into the balloon until exhalation is complete. The participant holds their breath for 5 s after exhalation.

Frequency: 3 sets of 5 repetitions.



2.4.2.4 Exercise 3: supine balloon breathing

Objective: To further activate the diaphragm and engage the pelvic floor muscles in coordination with the core.

Method: The participant lies supine with feet pressed against the wall, knees bent at 90 degrees, and a foam roller placed between the inner thighs. The participant raises one leg from the wall and extends the opposite arm while maintaining the breathing technique from Exercise 1.

Frequency: 3 sets of 3 repetitions per side.




2.4.3 Control group (group C)

Maintained usual daily routines without exercise intervention for baseline comparison.




2.5 Statistical analysis

Statistical analysis was conducted using SPSS 25.0 and Excel 2016. Data were presented as mean ± SD. One-way ANOVA and LSD tests were used to analyze between-group differences, and paired t-tests were applied for within-group comparisons. Given the small sample size (N = 18), the Shapiro–Wilk test was employed to assess normality for all variables. For variables that did not meet the normality assumption, non-parametric methods (Mann–Whitney U test) were applied to ensure robust analysis. Randomization and block allocation were performed to minimize selection bias and ensure balanced group distributions. The significance level was set at p < 0.05.




3 Results


3.1 Comparison of the changes of Core muscle strength test

After the intervention, the Core Training Group showed significant improvements in muscle strength for lateral flexion (painful side) (p = 0.04) and rotation (non-painful side) (p = 0.01). The Core Training Combined with Breathing Exercises Group demonstrated significant improvements in flexion (p = 0.01), extension (p = 0.02), lateral flexion (non-painful side) (p < 0.01), and rotation (painful and non-painful sides) (p < 0.01). The Control Group showed no significant changes in any muscle strength indicators (Table 3). Pre-intervention, there were no significant between-group differences in muscle strength.



TABLE 3 Comparison of the changes of core muscle strength test.
[image: Table comparing muscle strength measurements before and after intervention for different groups in various conditions: flexion, extension, lateral flexion (painful and non-painful), and rotation (painful and non-painful). Significant differences are highlighted with bold text and symbols indicate different group types and statistical significance. Measurements include average values, standard deviations, and statistical tests (F and T values).]



3.2 Comparison of the changes of VAS

Before the intervention, VAS differences among groups were not significant. Post-intervention, VAS significantly decreased in the Combined Group (p < 0.01) and marginally in the Core Training Group (p = 0.06). No significant change occurred in the Control Group. Combined and Core Training groups had significantly lower VAS than the Control Group (p < 0.01, p < 0.05) (Table 4).



TABLE 4 Comparison of the changes of VAS.
[image: A table comparing data before and after an intervention across groups a, b, and c. Group a shows a change from 4.14 ± 1.77 to 3.14 ± 1.35 (T = 2.29, p = 0.06). Group b shows a change from 5.17 ± 0.98 to 2.33 ± 0.82 (T = 9.22, p = 0.00), and Group c shows a change from 4.83 ± 0.75 to 5.16 ± 0.85 (T = -0.67, p = 0.53). F-statistic is F = 1.08, p = 0.36 before and F = 12.08, p = 0.00 after the intervention. LSD comparisons are a-b, b-c*, a-c*. Significance is noted with symbols where applicable. Bold indicates statistical significance.]



3.3 Comparison of the changes of ODI

Before the intervention, no significant differences were observed among the groups (Table 5). Post-intervention, the Core Training Only Group showed significant reductions in sitting (p < 0.05) and highly significant reductions in self-care, lifting, standing, activities, and overall scores (p < 0.01). The Combined Group had significant reductions in occupational/household activities (p < 0.05) and highly significant reductions in pain, self-care, lifting, sitting, standing, social activities, and overall scores (p < 0.01). The Control Group showed no significant changes. Both intervention groups had significantly lower post-intervention scores than the Control Group, with the Combined Group showing additional improvements (Table 5).



TABLE 5 Comparison of the changes of ODI.
[image: Comparison table showing scores for pain intensity, self-care ability, lifting, walking, sitting, standing, sleeping, activities, social activities, travel, and total score before and after intervention for groups a (Core Training Only), b (Combined), and c (Control). Notable findings include significant improvements in pain intensity, self-care, and sitting post-intervention for groups a and b, with statistical significance marked by symbols like "**", "▲", and "◆". Significance levels are defined at the bottom of the table, with explanations for each symbol.]




4 Discussion

This study demonstrated that both core training and combined training significantly improved outcomes in patients with CNLBP. Notably, the combined training group achieved superior results in key areas, including pain reduction, functional enhancement, and core muscle strength improvements. Participants in this group experienced greater reductions in pain intensity and exhibited marked improvements in activities requiring postural stability, such as standing and traveling. These findings underscore the potential advantages of integrating breathing exercises into traditional core training, offering a more holistic strategy for managing CNLBP. By focusing on the key goals of this study—evaluating the impact of these interventions on core muscle strength, pain intensity, and functional capacity—the following discussion aims to provide a comprehensive understanding of their therapeutic effects and underlying mechanisms.


4.1 Muscle strength improvement

In muscle strength testing, this study has demonstrated that core stability training and combined breathing training have significantly enhanced core muscle strength in patients with CNLBP. The experimental group showed remarkable improvements in muscle strength in both forward flexion and backward extension directions, whereas the core stability training-only group achieved moderate gains, and the control group without intervention exhibited no statistically significant changes. These findings indicate that exercise interventions play a pivotal role in activating deep core muscles and enhancing core stability, with the addition of breathing training further amplifying these effects.

Core stability training has been shown to optimize the recruitment patterns of deep muscles such as the transversus abdominis and multifidus, enhancing neuromuscular control and improving dynamic lumbar stability (31). In the experimental group, the integration of breathing training likely contributed to further strengthening of core stability by increasing intra-abdominal pressure (IAP) and enhancing diaphragm function (32). This was reflected in the significant improvement in transversus abdominis strength, supporting the unique role of breathing training in promoting the coordinated activation of deep muscles (18).

The control group’s lack of significant improvement in muscle strength aligns with existing research, which suggests that core muscles remain underutilized in the absence of exercise stimuli, potentially due to pain inhibition mechanisms (1). Additionally, differences in strength improvements across the groups may also reflect variations in gender distribution within each group. It has been suggested that gender differences in muscle mass, hormonal profiles, and baseline core strength could influence responses to exercise interventions (33). Although, we did not specifically require balanced gender distribution across groups during participant allocation due to the relatively small sample size, this approach was necessary to ensure the feasibility of the intervention. Including gender as a stratification factor would have required stricter inclusion criteria, potentially leading to the exclusion of a substantial number of participants. Nevertheless, existing literature highlights that males may experience greater muscle hypertrophy due to higher testosterone levels, whereas females may exhibit more balanced neuromuscular control (21, 31).

These findings demonstrate the comprehensive benefits of combined interventions, particularly in multidirectional muscle strength improvement, and provide foundational evidence for their role in reducing pain scores and improving functionality in CNLBP patients. Future research should include subgroup analyses to investigate the effects of gender-specific training adaptations and examine how variations in baseline characteristics influence muscle strength outcomes.



4.2 Pain relief and VAS score reduction

The findings of this study revealed significant reductions in VAS scores for pain intensity among CNLBP patients who underwent core stability training and combined breathing training. The experimental group demonstrated a notably larger decrease in VAS scores compared to the core stability training-only group, while the control group showed minimal improvement. These results underline the effectiveness of exercise interventions in alleviating pain and suggest that the addition of breathing training provides unique benefits in pain management.

The reduction in VAS scores is closely linked to the improvement in core muscle strength observed in this study. Enhanced strength in deep core muscles, such as the transversus abdominis and multifidus, provides greater lumbar stability, reducing abnormal spinal movements and mitigating mechanical stress on the lumbar region—two key factors contributing to chronic pain (31, 34). Core stability training improves neuromuscular control, facilitating coordinated muscle recruitment and thereby decreasing the strain placed on pain-sensitive structures such as intervertebral disks and ligaments (33). These effects are further amplified by breathing training, which stabilizes intra-abdominal pressure (IAP), supports spinal alignment, and reduces compressive forces on the lumbar spine, leading to a decrease in pain perception (32).

Moreover, the observed discrepancy in VAS improvements between the experimental and core stability training-only groups highlights the additive value of breathing exercises. Breathing training not only enhances core muscle activation but also addresses secondary factors such as respiratory inefficiencies and postural imbalances, which are often overlooked in traditional core training programs (18). These synergistic effects likely contributed to the more pronounced pain relief in the experimental group.

While gender distribution was not balanced across groups due to the small sample size, existing literature suggests that gender-related differences in pain perception and muscle function might have influenced individual responses to the interventions (21, 33). For instance, hormonal and structural variations may affect the sensitivity of pain receptors and the ability to develop muscle strength, potentially explaining some of the variability in VAS outcomes. Future studies incorporating gender-specific analyses could provide deeper insights into these interactions.

The control group, which showed minimal improvements in both muscle strength and pain relief, underscores the necessity of active interventions for effective CNLBP management. Passive or non-intervention approaches fail to address the underlying muscular and neuromuscular dysfunctions, perpetuating the cycle of pain and disability (35).

Finally, the significant reductions in VAS scores observed in the experimental group pave the way for linking pain relief to functional improvements. Decreased pain intensity reduces the inhibitory effects of pain on daily activities, enabling patients to engage more actively in functional tasks. This lays the foundation for the subsequent discussion on how improved muscle strength and pain relief contribute to better functional outcomes, as reflected in ODI scores.



4.3 Functional improvement and ODI score reduction

The results of this study demonstrated significant improvements in functional outcomes, as measured by ODI scores, among CNLBP patients who underwent core stability training and combined breathing training. The experimental group exhibited the most pronounced reduction in ODI scores, followed by the core stability training-only group, while the control group showed negligible changes. These findings underscore the critical role of structured exercise interventions in improving functional capabilities and reducing disability in CNLBP patients.

The reduction in ODI scores is closely tied to the improvements in muscle strength and pain relief observed in this study. Enhanced core muscle strength provides greater spinal stability, which reduces biomechanical inefficiencies during daily activities and minimizes compensatory movements that often exacerbate functional limitations (36). Furthermore, the significant reduction in pain intensity, as reflected in VAS scores, likely enabled participants to perform activities of daily living with less discomfort, thereby contributing to better ODI outcomes. This aligns with previous research suggesting that pain relief can reduce fear-avoidance behaviors and encourage patients to re-engage in functional tasks (6, 22).

The experimental group’s superior performance compared to the single training group highlights the added value of breathing training in functional recovery. Breathing training enhances respiratory efficiency and intra-abdominal pressure (IAP), which are essential for stabilizing the spine during functional movements (20). Additionally, breathing exercises may indirectly improve proprioception and neuromuscular coordination, leading to better movement control and reduced functional impairment (37). These benefits were particularly evident in tasks requiring dynamic spinal stability, as reported in post-intervention functional assessments.

In contrast, the control group’s lack of significant improvement in ODI scores further emphasizes the importance of active interventions. Without targeted training, the underlying muscle imbalances and pain-related dysfunctions in CNLBP patients persist, perpetuating their functional limitations (34, 38).

Although gender distribution was not balanced across groups, potential gender-related differences in functional recovery should be considered. Existing literature suggests that females may demonstrate greater flexibility and postural control, which could positively influence ODI improvements, while males may benefit more from muscle hypertrophy and strength-oriented interventions (11, 20, 39, 40). These differences highlight the need for future studies to stratify participants by gender and evaluate its impact on functional outcomes, enabling more personalized rehabilitation strategies.

In conclusion, the combined intervention of core stability and breathing training proved to be the most effective in reducing functional disability, as indicated by ODI scores, outperforming both the single training approach and the control condition. By addressing both muscular and respiratory components, this comprehensive intervention not only alleviates pain but also facilitates meaningful improvements in daily functioning, making it a promising approach for CNLBP rehabilitation.




5 Limitations

Sample size and diversity: The small sample size may have limited the statistical power and generalizability of the findings. Additionally, the lack of consideration for demographic diversity, such as age and gender, could influence the applicability of the results to broader CNLBP populations.

Intervention duration and frequency: The 12-week intervention period may have been too short to capture long-term effects. Moreover, a standardized intervention frequency may not have accounted for individual variability, potentially impacting treatment outcomes.

Long-term effects and follow-up: The absence of long-term follow-up restricts the ability to assess the sustainability of improvements in strength, pain, and functionality. Evaluating long-term outcomes is essential to understanding the lasting impact of these interventions.



6 Conclusion

This study demonstrated that both 12-week core training and core training combined with breathing exercises significantly improved pain, lumbar function, and core strength in CNLBP patients. Among the two approaches, combined training consistently outperformed core training alone, highlighting the added value of incorporating breathing exercises to enhance intervention outcomes.

Future research should prioritize investigating the long-term effects of these integrated interventions to determine their sustainability and clinical impact. The use of advanced assessment tools, such as imaging and biomechanical analysis, could provide deeper insights into individual differences in response to treatment, allowing for more personalized exercise programs. Moreover, adopting an interdisciplinary approach that incorporates physical therapy, respiratory training, and psychological support could pave the way for novel and comprehensive treatment strategies for CNLBP, further improving patient outcomes and quality of life.
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Introduction: Specialty nursing certifications reflect nurse’s knowledge and competence in certain areas. Obtaining certification allows them to advance their careers and enhance patient care standards as their role and scope of responsibility expands. This study aimed to understand how nurses view specialty certification and related challenges in three university hospitals in Riyadh, Saudi Arabia.
Methods: A cross-sectional, correlational design was used. A survey questionnaire (Perceived Value of Certification-12 Tool) was sent through email, and it had one question for each barrier.
Results: The majority of participants valued certification to verify specialist knowledge (93.9%), enhance achievement (82.8%), and increase competence (79.1%). Certification was associated extrinsically with hiring preference (54.7%), recognition from colleagues (52.3%), and professional autonomy (51.7%). The primary barriers were lack of institutional reward (72.7%) and examination cost (64.8%), with not passing earlier being the least mentioned barrier (2%). The biggest obstacles faced by clinical nurses in obtaining certification include limited institutional rewards because their organization did offer incentives, such as promotions or salary bumps. Age and hospital significantly predicted clinical nurses’ intrinsic value of certification, while age, gender, nationality, and hospital significantly predicted their extrinsic value. Age and gender significantly influenced their overall perceived value of certification.
Discussion: Overall, nurses in Riyadh recognize the value of certification. However, focused interventions must be implemented to overcome identified challenges and amplify the professional benefits of certification. Recommended measures include implementing tailored support initiatives and financial aid programs to address these barriers. A collaborative approach should be developed to provide support and actively promote the pursuit of nursing certification. Future studies should adopt longitudinal and qualitative designs to evaluate the impact of focused strategies.
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1 Introduction

Specialty nursing certifications play an important role in improving healthcare and advancing the nursing field. These certifications show the level of commitment of nurses to become skilled in a specific area. Every day, healthcare evolves and patients’ needs increases, so having specialized certificates becomes more important than before. These certifications not only show the level of nurse’s experience but also their dedication to keep up with new practices. Certified nurses are often satisfied in their work and more confident in their abilities than non-certified ones. Certification increases not only their acknowledgements and accomplishments but also their satisfaction and confidence in their abilities. Furthermore, other nurses, employers, and patients perceive certified nurses as more knowledgeable and competent than those who are not certified. Certification may encourage them to deliver improved patient care. Although these certifications have many benefits, not all nurses can obtain them because of different challenges. This study will examine how nurses at three university hospitals perceive specialty certifications and identify the associated barriers.

Nursing specialty certification is an essential aspect of professional development that enhances nurse’s knowledge, skills, and competence in a particular field. Specialty certifications are associated with improved patient outcomes, enhanced professional credibility, and job satisfaction (1). Furthermore, this study holds importance for nurse administrators and policymakers because identifying barriers can help develop strategies to encourage nurses to pursue certifications to enhance overall staff competence and job satisfaction (2). Healthcare in Saudi Arabia undergoes significant development, so understanding how specialty certifications fit into the evolving landscape is essential to ensure that the nursing workforce is well-prepared to meet current and future healthcare demands (3).

Certified nurses are often viewed as more competent and skilled in their areas of specialization than non-certified ones, leading to high levels of trust among patients and colleagues (1). Dill et al. (2) found that certification fosters a sense of personal accomplishment and professional growth among nurses, thereby increasing their job satisfaction and retention. George (4) explored the perceptions of nurses regarding specialty certification and found that certified nurses felt confident in making clinical decisions and that their patients were more likely to report satisfaction with care. Nursing certifications are often linked to career advancement opportunities and high wages, making them a desirable option for nurses who wish to progress in their careers (5). Despite the recognized benefits, several barriers prevent nurses from pursuing specialty certifications. According to Cao et al. (6), primary obstacles include time constraints, financial costs, and lack of institutional support. In the study of Alluhidan et al. (7) on nurses in Saudi Arabia, work-related stress and burnout were identified as significant factors that hinder nurses from pursuing further qualifications. Nurses reported that their heavy workload and long shifts left little time or energy for studying and preparing for examinations.

Another prominent barrier is the lack of awareness and understanding of the value of certifications. Hinojosa (8) found that many nurses were not fully aware of the benefits of certifications or were unsure how these qualifications would translate into tangible improvements in their professional careers. This lack of knowledge often results in reluctance to invest the time and effort needed to obtain certification (9).

Cultural factors play a role in shaping the barriers to specialty certifications in Saudi Arabia. Feliciano (10) highlighted the predominance of a Clan culture, which emphasizes collaboration and close relationships, in the organizational culture within Saudi nursing schools. Although this culture fosters a supportive environment, it may inadvertently reduce the emphasis on individual achievement and professional development, thus acting as a barrier to nurses seeking certifications.

Institutional and organizational support plays a crucial role in facilitating or hindering the pursuit of nursing specialty certifications. Wei et al. (11) emphasized that supportive leadership and financial assistance, such as tuition reimbursement programs, can significantly encourage nurses to pursue specialty certifications. In teaching hospitals, where the focus is on the development and training of healthcare professionals, such support is important (12).

In Saudi Arabia, Salma and Waelli (13) found that hospitals offering financial incentives and recognition programs witnessed a high rate of nurses pursuing certifications. These programs, when combined with mentorship and career development plans, can help mitigate many of the barriers identified in the literature. The perceived value of nursing specialty certifications in teaching hospitals is clear, and it has numerous benefits for nurses and their patients (14). However, significant barriers, including work-related stress, financial costs, lack of awareness, and cultural factors, prevent many nurses from pursuing these certifications (15). Addressing these challenges through institutional support, financial assistance, and education programs can encourage nurses to seek certification, ultimately leading to improved patient outcomes and enhanced professional development (16).



2 Materials and methods


2.1 Design and setting

The study utilized a descriptive quantitative exploratory cross-sectional design to examine the perceived value of certification among nurses in three prominent hospitals in Riyadh, namely, King Khalid University Hospital (KKUH), King Abdulaziz University Hospital (KAUH), and Dental University Hospital (DUH), which are all under King Saud University Medical City (KSUMC).

KKUH is one of the largest teaching hospitals in Riyadh and offers a wide range of specialties. The hospital has a capacity ranging from 800 to 1,200 beds and accommodates a diverse patient population. Operation rooms range from 12 to 32, enabling a variety of surgical procedures. KKUH also follows strict policies regarding nursing certifications to encourage professional development among its nursing staff. KAUH is a smaller hospital with approximately 400 beds. It offers specialties in general medicine, surgery, and pediatric care. The nurse-to-patient ratio is about 1:5, and the hospital sees around 350,000 patients per year. The last hospital is DUH, which specializes in dental and oral healthcare and has around 100 beds and a nurse-to-patient ratio of about 1:2 in clinical settings. It treats approximately 150,000 patients annually.



2.2 Sampling and sample size

The study focused on a population of 2,350 nurses working at KKUH, KAUH, and DUH. A total of 334 nurses were randomly selected to ensure accurate results, with a 95% confidence level and a 0.05 margin of error. The inclusion criterion was nurses with more than 2 years of experience, including managers, specialty managers, and leaders. Nurses with less than 2 years of experience and patient care technicians were excluded.



2.3 Instrumentation and data collection

The Perceived Value of Certification Tool-Revised (16) is a 12-item self-report instrument designed by the Competency and Credentialing Institute to elicit nurses’ perceptions of the intrinsic and extrinsic value of specialty nursing certification. Respondents are asked to report the extent to which they agree or disagree with each statement about how specialty certification benefits nurses by using a 4-point Likert scale. Scores range from strongly disagree (1) to strongly agree (4). The 12-item PVCT can be divided into two subscales: intrinsic value (6 items) and extrinsic value (6 items). Intrinsic value statements focus on benefits and motivators related to obtaining a certification that are internal to the individual (e.g., “nurses who have obtained certification feel a strong sense of accomplishment”). Extrinsic value statements involve benefits and motivators related to obtaining a certification that are external to the individual or defined by others (e.g., “certified nurses generally make more money than noncertified nurses”). The 12-item PVCT exhibits a stable factor structure, measurement model fit (RMSEA = 0.07, CFI = 0.97), and adequate reliability (intrinsic α = 0.74–0.83; extrinsic α = 0.83–0.86) across various nursing credentialing organizations, certified nurses, and non-certified nurses, indicating its construct and concurrent validity (16, 31).

A total of 334 nurses were selected using simple random sampling. Emails were first sent to head nurses, who then randomly shared the survey with their staff. The questionnaire was distributed electronically, and all participants willingly completed and returned it.



2.4 Ethical considerations

Ethical approval was obtained from the Institutional Review Board (IRB) in King Saud University Medical City prior to the conduct of the study. Data obtained from the participants were anonymous and confidential. An implied consent process was implemented, and participants were informed about the goal and nature of the study.



2.5 Data analysis

Statistical analysis was conducted using SPSS version 28 (IBM Co., Armonk, NY, United States). Quantitative data were presented as mean and standard deviation (SD) and analyzed using independent Student’s t-test for the comparison of two groups or one-way ANOVA (F) for the comparison of more than two groups. Categorical data were presented as frequency and percentage (%). Linear regression analysis was performed to assess different factors associated with the studied scores. A two-tailed p value of <0.05 was considered statistically significant.




3 Results

A total of 344 participants (105 males and 239 females) were included in this study (Table 1). Among which, 49.4% were 23 to 35 years old, and 33.7% were 36 to 45 years old. More than half of the participants (52.9%) were Filipinos, 20.3% were Saudis, and 17.2% were Indians. Regarding educational level, 74.1% had bachelor’s degree, 14.2% had master’s degree and above, and 11.6% had Diploma degree. Out of the included respondents, 21.8% were assuming a leadership role (administrator, Educator, Manager, Director). Most participants (77.3%) were working at KKUH, while 13.1 and 9.6% worked at KAUH and DUH, respectively.



TABLE 1 Participants’ demographics (N = 334).
[image: Demographic table showing age, gender, nationality, educational level, and hospital distribution. Most are aged 23-35 (49.4%), female (69.5%), and Filipino (52.9%). Educational level is mainly Bachelor’s degree (74.1%). Most participants are from KKUH hospital (77.3%).]

Intrinsic value of certification was assessed by evaluating levels of participants’ agreement upon some statements (Table 2); of which, the highest level of agreement was observed for the statement that certification validated specialized clinical knowledge, which had a total agreement rate of 93.9%. The second was the statement that nurses with certification felt a strong sense of accomplishment (82.8%). The statement with the least level of agreement was the opinion that certified nurses were more competent than nurses who were not (79.1%), which had a mean intrinsic value score of 18.42 ± 3.46.



TABLE 2 Intrinsic and extrinsic values survey.
[image: Survey results table shows responses to intrinsic and extrinsic value questions about nursing certification. Responses are divided into "Strongly disagree," "Disagree," "Agree," and "Strongly agree." Percentages and counts are provided. Averages and standard deviations are listed at the bottom of each section, with total scores presented at the end.]

For extrinsic value statements (Table 2), most participants agreed that employers tended to favor hiring certified nurses over non-certified nurses, with the highest level of agreement of 54.7%. About 52.3% agreed that nurses who obtained certification received greater professional recognition from peers than non-certified nurses, and 54.7% agreed that certified nurses were given more professional autonomy. The mean extrinsic value score was 13.87 ± 3.98.

Adjusting for all variables in multiple regression model revealed that age and workplace were significantly associated with intrinsic value score (Table 3). Participants in the age group of 46–55 years had a higher score than those in the age group of 23–35 years [(95%CI) of 1.16 (0.01 to 2.31), p = 0.049]. In terms of workplace, participants working at KAUH and DUH had lower scores than those working at KKUH [(95%CI) of −1.39 (−2.5 to −0.27), p = 0.015] and [−1.44 (−2.75 to −0.13), p = 0.031].



TABLE 3 Multiple linear regression analysis for factors associated with intrinsic value score.
[image: Table displaying coefficients, confidence intervals, and p-values for various demographic variables related to age, gender, nationality, educational level, leadership role, and hospital affiliation. Statistically significant p-values (less than 0.05) are noted for ages forty-six to fifty-five and certain hospitals (KAAH and DUH).]

Age, gender, nationality, and workplace were significantly associated with the extrinsic value score (Table 4). Participants in the age group of 46–55 years had higher scores than those in the age group of 23–35 years [(95%CI) of 1.79 (0.54 to 3.04), p = 0.005]. Female participants had significantly higher scores than males [(95%CI) = 1.65 (0.75 to 2.56), p < 0.001]. Jordanian participants had significantly lower scores than Saudis [(95%CI) = −1.87 (−3.54 to −0.2), p = 0.028]. In terms of workplace, participants working at KAUH and DUH had higher scores than those working at KKUH [(95%CI) of, respectively, [2.57 (1.36 to 3.78), p < 0.001] and [1.78 (0.35 to 3.2), p = 0.014]].



TABLE 4 Multiple linear regression analysis for factors associated with extrinsic value score.
[image: A table presents coefficients, confidence intervals, and p-values for various variables. Notable findings include statistical significance for age 46-55 with a coefficient of 1.79, female gender with a coefficient of 1.65, Jordanian nationality with a coefficient of -1.87, KAUH hospital with a coefficient of 2.57, and DUH hospital with a coefficient of 1.78. Bold p-values indicate significance below 0.05.]

Age and gender were significantly associated with the total value score (Table 5). Participants in the age group of 46–55 years had higher scores than those in the age group of 23–35 years [(95%CI) of 2.95 (1.02 to 4.87), p = 0.003]. Female participants had significantly higher scores than males [(95%CI) of 1.59 (0.19 to 2.98), p = 0.026].



TABLE 5 Multiple linear regression analysis for factors associated with total value score.
[image: Table displaying regression analysis results with coefficients, confidence intervals, and p-values. Significant results include the age group 46–55 with a coefficient of 2.95 (p=0.003) and females with a coefficient of 1.59 (p=0.026). Significance is marked by an asterisk.]

The biggest obstacles faced by nurses in obtaining certifications include limited institutional rewards, with 72.7% of the participants saying that their organization did not offer incentives, such as promotions or salary bumps. The second barrier was the fees of the examination, it affected 64.8% of respondents who felt the cost is too high. Another barrier was time constraint, which had a score of 45.9%. They stated difficulty to fit studying into their work and personal lives. Access to preparation resources is another problem, with 35.5% of the respondents reported difficulty in obtaining the materials they need. Many of the participants also mentioned psychological strain, such as test anxiety (22.4%) and fear of failure (33.7%). Together, these factors make certification seem like a difficult battle for many professionals, thereby reducing their motivation and participation (see Figure 1).

[image: Bar chart displaying reasons for not taking an exam, ranked by percentage. Top reason is "Lack of institutional reward" at 72.7%, followed by "Cost of exam" at 64.8%. Other reasons include "Not enough time to prepare" (45.9%), "Cost of continuing education" (43.3%), and "Lack of access to preparation courses" (35.5%). Lower-ranked reasons are "Fear of failure" (33.7%), "Test taking anxiety" (22.4%), "No interest in certification" (12.5%), "Not yet eligible" (5.2%), and "Didn't pass the exam before" (2%).]

FIGURE 1
 Perceived barriers of nursing specialty certifications.




4 Discussion

This research explored the intrinsic and extrinsic values that nurses in Saudi Arabia associate with professional nursing certifications, in addition to other important factors that may influence these perceived values. With respect to intrinsic value, the nurses overwhelmingly agreed that certification validates specialized clinical knowledge, with more than 93% of the respondents affirming the same. About 79% of the respondents also believed that certified nurses were more competent than nurses without certification. These results align with the findings of Ray et al. (17) and Walter et al. (18). Certification validates specialized clinical knowledge based on the perceptions of the interviewed nurses. Both categories of researchers explored nurses’ views from different specialties. In addition, the results of this study corroborate with previous research studies indicating that specialty certification among nurses have reported impacts on several essential aspects of the healthcare system. These aspects encompass the improvement of patient care quality (19–21), enhanced patient safety (12, 22), a reduction in patient mortality rates (19, 23), and the overall advancement of healthcare systems (12, 21).

This research also established that certification reveals nurses’ commitment to the profession (68.7%), boosts feelings of accomplishment (82.9%), and denotes higher competence and abilities compared with non-certified nurses (79%). Studies across North America and Europe have demonstrated that nurses perceive professional certification as validating specialized knowledge (17, 18), promoting professionalism (6), and enhancing internal feelings of personal growth (16) as well as external credibility and value to employers (13). The high intrinsic motivations of nurses to obtain credentials appear consistent across regions. The convergence around improved competence, commitment, and confidence conferring value to certification suggests universal social and psychological drivers across nursing cultures (24).

In terms of extrinsic values, agreement was obtained but to a lesser degree. Certification can provide professional recognition, autonomy, hiring preference from employers, and potentially high pay. The researchers found that 52.3% of the respondents believed that nurses who have obtained certification received greater professional recognition from peers than non-certified nurses. About 39.5% of the respondents believed that other medical professionals are more likely to listen to a certified nurse than a non-certified nurse, with consumers trusting the directives provided by certified nurses at 37.2%. While intrinsic drivers dominate, research shows that nurses across regions believe certification can yield professional opportunities (25) and monetary gain (2, 26) in addition to internal fulfillment (27).

The perception of variable extrinsic incentives dependent on context aligns with mixed evidence that certification impacts compensation (2, 26), authority (4, 15), or mobility (28). Integrating findings from different studies, it is clear that nurses recognize potential extrinsic benefits like better career opportunities or higher pay. However, some are uncertain whether certification will lead to concrete external/structural improvements. This aligns with the complicated evidence from Western/developed countries where research shows mixed or context-specific extrinsic impacts of certification. The internal motivations around competence, confidence and commitment are consistent universal drivers that initially motivate nurses across regions to seek certification (9). However, whether certification ultimately functions to advance nurses’ careers, authority, and compensation depends on the external realities of how it gets structurally embedded in different nursing labor force contexts.

When comparing mean scores, Saudi nurses place greater subjective value on the internal sense of achievement, validation, and confidence that comes with certification (intrinsic rewards) compared to external validations like recognition or career/financial perks (extrinsic factors). Still, they perceive both intrinsic and extrinsic benefits overall. The regression analysis found that intrinsic value showed a positive association with older nurse age (46–55 years) but lower perceptions among those at King Abdulaziz University Hospital (KAUH) and Dr. Soliman Fakeeh Hospital (DUH) versus staff at King Khalid University Hospital. For extrinsic value, higher age, female gender, and working at KAUH/DUH predicted greater scores, while Jordanian nationality correlated with lower extrinsic value. Total value scores were higher for older nurses (46–55 years) and for females. Work setting and other demographics did not emerge as significant for total value. The results of the current study align with previous research conducted in the United States, which indicated a correlation between the characteristics of nurses and their likelihood of obtaining specialty certification (29). In particular, the study by Dierkes et al. (29) revealed that older and more experienced nurses were more likely to obtain specialty certification. This tendency among nurses to pursue specialty certification may be attributed to various factors, including established eligibility criteria that necessitate a certain number of clinical practice hours, as well as the impact of full-time employment status (29). Additionally, the renewal of registration or the requirements for professional classification as a registered nurse in Saudi Arabia, as stipulated by the Saudi Commission for Health Specialties (30), may also play a vital role. In a qualitative study that focused on middle-aged nurses in the United States, findings suggested that healthcare organizations ought to foster an organizational culture that promotes specialty certifications among nursing professionals. Furthermore, the research identified key areas that are vital for assisting nurses in their efforts to obtain these certifications (11). The results of this current study that align with previous research (11, 29), are also consistent with a systematic review which revealed that nurses with specialty certifications had an average age of 49 and had more than 20 years of nursing experience (31).


4.1 Strengths and limitations

One of the key strengths of this study is its large sample size, which helps provide an accurate reflection of nurses’ perceptions in three major teaching hospitals in Riyadh. Additionally, the study covers the intrinsic and extrinsic aspects of certification value and offers a comprehensive understanding of nurses’ views.

However, this study has some limitations. It relied on self-reported data through questionnaires, which may introduce bias because participants might not provide entirely accurate responses. The study is also limited to three hospitals under KSUMC, which may not represent the views of nurses in other regions or types of healthcare settings in Saudi Arabia. Furthermore, while the study explored many factors influencing certification perceptions, it did not include other variables, such as department specialty or years of experience, which could also affect perceptions.




5 Conclusion

This study found that clinical nurses in Saudi Arabia had an overall overwhelmingly agreement that certification validated their specialized clinical knowledge. In particular, they reported strong agreement on the intrinsic value of specialty certification but displayed modest agreement on the extrinsic value of certification. The biggest obstacles faced by clinical nurses in obtaining certification include limited institutional rewards as their organization did not offer incentives, such as promotions or salary bumps. Other important factors, intrinsically (age and hospital), extrinsically (age, gender, nationality and hospital), and overall perceived value of certification (age and gender), influenced the perceived values among clinical nurses.



6 Recommendations

To make nursing specialty certification more valuable and address some of the common obstacles, healthcare organizations could start by offering financial support, including reimbursement of examination fees and ongoing certification costs. Establishing clear pathways for career growth that connect certification with pay raises or promotions can also make a big difference. Providing study resources, flexible scheduling, and peer-led study groups can help nurses manage time constraints. Workshops on stress management can ease test-related anxiety. Celebrating certification achievements in team meetings, newsletters, or providing awards could help nurses feel recognized and motivated. Healthcare organizations can raise the standard of care, encourage professional growth, and show nurses that their hard work truly matters by creating a supportive environment that ties certification to patient care quality.
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Background: The importance of culturally competent care in multicultural environments is increasingly recognized; however, effective tools to assess nursing students’ cross-cultural competence remain limited. This study aimed to validate the BENEFITS-CCCSAT for Chinese nursing students.
Methods: The original BENEFITS-CCCSAT was translated, back-translated, culturally adapted, and pre-tested using the Brislin model to form a Chinese version. A combined approach of classical test theory (CTT) and item response theory (IRT) was then used for multidimensional validation.
Results: The CTT analysis showed that the C-BENEFITS-CCCSAT had a Cronbach’s α coefficient of 0.80, dimension reliability values ranging from 0.700 to 0.905, a test–retest reliability value of 0.881, and a scale-level content validity index (S-CVI) value of 0.928. The criterion-related validity value was 0.619. The confirmatory factor analysis (CFA) indicated a good model fit (CMIN/DF = 1.071, RMSEA = 0.08), with factor loadings ≥0.50. The Rasch analysis showed an item reliability value of 1, person reliability values ranging from 0.76 to 0.89, item separation index values ranging from 17.37 to 60.34, and person separation index values ranging from 1.76 to 2.89. The information-weighted fit statistic mean square (infit MNSQ) and outlier-sensitive fit statistic mean square (outfit MNSQ) values for all items ranged from 0.86 to 1.27. Overall, the scale demonstrated good reliability and validity for the Chinese nursing students.
Conclusion: The 25-item C-BENEFITS-CCCSAT demonstrates good reliability and validity and can be applied in educational settings to assess students’ ability to provide culturally competent care. Future studies should test the scale in culturally diverse populations to further determine its applicability and generalizability.
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1 Introduction

The world is currently experiencing an unprecedented rate of population mobility, driven by rapid advancements in the information age and the accelerated movement of people worldwide (1). In this context, the “Belt and Road” initiative has been introduced and widely promoted, further accelerating the internationalization of Chinese society. As a result, an increasing number of expatriates are coming to China for work, academic exchanges, and study (2). According to China’s seventh population census, approximately 376 million people now constitute the floating population (3). Therefore, significant challenges and unique opportunities for transcultural nursing are posed by this increase in cultural diversity. Introduced by Madeleine Leininger, a renowned American nursing theorist, in the 1960s, the concept of transcultural nursing emphasizes its core principle of cultural care. Advocated by Leininger, this concept stresses that nurses should provide care that is safe, effective, and aligned with the values, beliefs, customs, and lifestyles inherent to the cultural backgrounds of their patients—elements shared, preserved, and transmitted across generations within each cultural group (4). Leininger’s Sunrise Model conceptualizes transcultural nursing through four interconnected levels, each elucidating a distinct theoretical component and its relationships with the others. Encompassing worldviews, cultural norms, and social structures, the highest level addresses individuals’ diverse perspectives and unique ways of life. Referred to as the service-object level, the second level highlights how individuals from specific cultures express their thoughts, emotions, and practices related to health and care. Focused on the healthcare system, the third level includes unique folk care practices within cultural groups. Finally, representing a targeted approach to nursing care, the fourth level—the decision-making and action level—emphasizes culturally congruent interventions (5).

As a critical workforce in the healthcare industry, nurses must possess cultural competence to address the complexities arising from diverse cultures, traditions, dietary practices, religious beliefs, and thought processes encountered in daily nursing practice (6). Underscoring this need, the urgent call for transcultural nursing education arises, aiming to equip nursing students with the necessary knowledge, skills, and assessment tools to deliver culturally competent care (7). However, a systematic review examining the relationship between educational strategies promoting cultural competence and patient treatment outcomes revealed a lack of standardized approaches. The absence of systematic educational strategies and assessment methods has led to inconclusive effects on improving cultural competence among healthcare professionals (8). Many existing assessment tools are based on specific theoretical models. For instance, Choi and Kim (9) utilized the “Nursing Students’ Cultural Competence Scale” in their study, while Ge Yunyun developed the Cross-Cultural Sensitivity Scale for nursing students in 2006 (10). These tools highlight efforts to measure and enhance cultural competence but also reflect the need for more consistent and validated methodologies.

In the context of a multicultural environment, effective nursing education aimed at enhancing transcultural nursing skills requires robust evaluation tools. The better and effective nursing education for improving transcultural nursing skills cultural competence and cultural sensitivity assessment tool (BENEFITS-CCCSAT) integrates the strengths and features of existing instruments, providing a comprehensive framework for assessing the outcomes of cross-cultural nursing education, as well as cultural competence and sensitivity (7). In contrast, transcultural sensitivity measurement tools developed independently by Chinese scholars remain limited, both in their scope of application and in the scientific validation of their effectiveness (11). To address this gap, the present study aimed to adapt the BENEFITS-CCCSAT for the Chinese context, evaluate its reliability and validity, and explore its applicability and potential value in assessing and fostering cultural competence among nursing students in China.



2 Method


2.1 Study design

This research was a cross-sectional, multicenter study.



2.2 Data collection

The conclusions of this study were drawn from the data collected between April and August 2024. A total of 1,074 nursing students, recruited through convenience sampling from eight medical universities in Northeast, Southwest, and North China, participated. The survey was distributed via the China Questionnaires Star platform1 and administered under standardized instructions. The students were informed about the study’s purpose, the scale’s instructions, and the estimated time for completion, and those who provided consent were included. To ensure data integrity, the e-questionnaire could only be submitted after all items were fully completed, and only one submission per participant was allowed. The sample size was estimated using the Kendall method, based on the recommendation of 5–10 times the number of items in the questionnaire, while accounting for a potential sample loss rate of 10–20% (12). With 26 items in the questionnaire, the required sample size was calculated to range from 143 to 312 participants. To meet the sample size threshold for confirmatory factor analysis (CFA) (minimum of 200 cases) and ensure the study’s generalizability (13), approximately 1,200 questionnaires were distributed. After excluding the responses with completion times under 3 min and those with obviously patterned answers, 1,074 valid questionnaires were retained, resulting in a recovery rate of 89.5%.



2.3 Participants

The inclusion criteria were as follows: (1) Full-time college degree or above; (2) voluntary participation in the research; (3) previous clinical apprenticeship or internship experience, and (4) knowledge about basic nursing skills and intervention measures. The exclusion criteria were as follows: (1) Students with mental illness, such as emotional disorder and depression, as it is considered that students with mental illness may experience serious emotional or cognitive difficulties, which make it difficult to answer questions.



2.4 Tools


2.4.1 The researcher created a general information questionnaire

The data collected included information on educational level, grade, sex, age, ethnicity, home residence, and whether participants had attended any courses or training related to cross-cultural care.



2.4.2 Chinese version of the BENEFITS–CCCSAT (C-BENEFITS-CCCSAT)

It consists of five dimensions with 25 items, as follows: respect for cultural diversity (6 items), challenges and barriers providing culturally competent care (3 items), achieving cultural competence (3 items), culturally sensitive communication (5 items), and perceived meaning of cultural care (8 items). Seven items (items 7, 8, 9, 14, 15, 17, and 18) are reverse scored. A seven-point Likert scale is used, with one representing “strongly disagree” and seven representing “strongly agree.” The overall score ranges between 25 and 175, with higher scores indicating greater cultural competence, cultural sensitivity, and intercultural nursing skills among nursing students.



2.4.3 Chinese version of the short form of the cultural competence scale for nurses (C-SFCCSN)

The instrument, developed by Chae et al. (14) and translated by Yajin Zhu (15), was designed to assess the cultural competence of clinical nurses. It consists of four dimensions: cultural awareness (6 items), cultural knowledge (7 items), cultural sensitivity (13 items), and cultural skills (7 items), for a total of 33 items. Each item is scored on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The total score can range from 33 to 231, with higher scores indicating greater cultural competence in clinical nurses.




2.5 Translation and cultural adaptation of the BENEFITS-CCCSAT

The BENEFITS-CCCSAT was developed by Ayla (7). It consists of five dimensions with 26 items, as follows: respect for cultural diversity (1–6 items), challenges and barriers providing culturally competent care (7–10 items), achieving cultural competence (11–13 items), culturally sensitive communication (14–18 items), and perceived meaning of cultural care (19–26 items). A seven-points Likert scale is used, with one representing “strongly disagree” and seven representing “strongly agree.” The overall score is between 26 and 182, with higher scores indicating greater cultural competence, cultural sensitivity, and intercultural nursing skills among nursing students. In addition, eight items (items 7, 8, 9, 10, 14, 15, 17, and 18) are reverse scored. The BENEFITS-CCCSAT has good construct validity and reliability, with an internal consistency Cronbach’s α coefficient of 0.828.

To obtain permission to use the scale, the research team contacted the original developers via email. The translation process closely followed the Brislin translation model (16).


2.5.1 Step 1

The original English version of the scale was translated into two Chinese versions (B1 and B2) by two native Chinese speakers who were nursing master’s degree candidates. The research team then reviewed and discussed the two Chinese versions, resolving any discrepancies and combining them into a preliminary Chinese version, B3.



2.5.2 Step 2

Two native Chinese educators, unfamiliar with the questionnaire, independently translated the Chinese version B3 back into English (producing versions TB1 and TB2). These versions were then combined to form the English version TB3. The original authors were asked to review TB3 and provide feedback. The research team further deliberated and made revisions before finalizing the Chinese version of the scale, F1.



2.5.3 Step 3

To culturally adapt the Chinese version F1, the Delphi method was employed. Six experts were recruited: two clinical nursing experts and four nursing education specialists, all with associate senior titles and at least a master’s degree (two with master’s degrees and four with doctoral degrees). The experts, with an average age of 35.43 ± 5.53 years and an average of 13.14 ± 4.02 years of relevant experience, assessed the cultural relevance, contextual appropriateness, and linguistic expression of the items in the Chinese version F1, comparing them with the original scale. Based on the experts’ feedback, the research team finalized the questionnaire through necessary revisions.



2.5.4 Step 4

A total of 30 randomly selected nursing students were given a questionnaire for the presurvey, and all the students responded that all the items on the scale were comprehensible.




2.6 Ethical statement

The study was approved by the Ethics Review Committee of Jinzhou Medical University (JZMULL2025043) and adhered to their ethical guidelines. Informed consent was obtained from all participating students to ensure their confidentiality and anonymity. The study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki.



2.7 Statistical analysis

Statistical analysis was performed using SPSS 27.0, AMOS 26.0, and Winsteps 3.72.3. Prior to the analysis, the data were cleaned to address invalid and missing values. Descriptive statistics, including mean and standard deviation (mean ± SD), were used to summarize the quantitative data following a normal distribution, while frequency and percentage (%) were used to describe the qualitative data.


2.7.1 Analysis of the CTT model

This study involved the analysis of classical test theory (CTT) data, including assessments of the reliability and validity of the scales. Reliability was evaluated through internal consistency, split-half reliability, and test–retest reliability (17). Regarding validity, content validity was established using the Delphi method (18), while structural validity was assessed through confirmatory factor analysis (CFA), which evaluated convergent and discriminant validity. The validity of the calibration correlations was determined using the Pearson correlation test between the C-SFCCSN and the C-BENEFITS-CCCSAT (19).



2.7.2 Analysis of the IRT model

The validity of the Rasch analysis requires confirmation of unidimensionality, which was evaluated through principal component analysis (PCA) of residuals (20). Reliability was assessed using person and item separation indices to determine the scale’s discriminative capacity across dimensions, alongside person and item reliability metrics. Item fit was examined using the following indices (21): ① Information-weighted fit statistic mean square (infit MNSQ), ② outlier-sensitive fit statistic mean square (outfit MNSQ), and ③ point-measure correlation (PT-Measure Corr). The residual patterns were further analyzed via PCA. Item-person fit was visualized using Wright maps, and the appropriateness of the response category thresholds was verified through item characteristic curves. Finally, differential item functioning (DIF) analysis was conducted to identify potential group-based measurement bias.





3 Results


3.1 Demographic characteristics

A total of 1,074 students participated in the validation study, with a mean age of 20.48 years (range:17–34; SD = 1.986). The sample consisted predominantly of female (68.5%) and undergraduate students (50.0%). Second-year students represented the largest group (55.8%). Detailed demographic information is provided in Table 1.



TABLE 1 Distribution of the participant attributes and demographic data.
[image: Table showing demographic data of 1,074 participants. Sex: 31.5% male, 68.5% female. Educational level: 30.5% college students, 50.0% undergraduate, 19.5% graduate. Grade: 12.5% first, 55.8% second, 28.6% third, 3.2% fourth. Ethnicity: 66.3% Han, 33.7% national minority. Home residence: 53.6% countryside, 46.4% municipalities. WPHACOTCCC: 45.9% yes, 54.1% no. WPHACOTCCC indicates course or training attendance related to cross-cultural care.]



3.2 CTT model results


3.2.1 Item analysis

The recovered scales were sorted by total score, from high to low, with the top 27% defined as the high group and the bottom 27% as the low group. A normality test was then conducted, with skewness and kurtosis values between −2 and + 2 indicating that the data followed a normal distribution (22). A test of 579 cases confirmed that the data adhered to a normal distribution. Item analysis was performed using the two independent samples t-test, which revealed critical ratios ranging from 5.180 to 19.579 (all >3) and a p-value of <0.001 (23), indicating statistical significance. As a result, the items were considered to be well differentiated (Table 2).



TABLE 2 The C-BENEFITS-CCCSAT values for skewness, kurtosis, and the critical ratio.
[image: A table displays data on various items with columns for Mean (SD), Skewness/Kurtosis, Critical ratio, and 95% CI. Items listed include Rfcd1 to Pmoc26 with corresponding statistics. Data shows varying skewness and kurtosis values, and critical ratios ranging from 5.180 to 19.355. The 95% confidence intervals display lower and upper bounds for each item.]



3.2.2 Reliability

The Cronbach’s α coefficient for the C-BENEFITS-CCCSAT was 0.80, and the reliability of the individual dimensions were 0.880, 0.700, 0.759, 0.840, and 0.905, respectively. The split-half reliability was 0.837. Two weeks later, 40 students were randomly selected for a test–retest reliability assessment, and the test-retest reliability of the C-BENEFITS-CCCSAT was 0.881 (Table 3). All values were greater than the reference value of 0.7 (24), indicating good internal consistency and measurement invariance.



TABLE 3 Reliability, convergent, and discriminant validity of the C-BENEFITS-CCCSA.
[image: Table displaying reliability and validity metrics for five dimensions (F1 to F5). It includes Cronbach's alpha, split-half reliability, test-retest reliability, convergent validity with CR and AVE values, and Fornell-Larcker test results. Bold values represent the square root of the AVE. Dimensions are labeled for cultural diversity, challenges, competence, communication, and meaning.]



3.2.3 Content validity

Six experts (two clinical experts and four nursing education experts) were invited to evaluate the cultural appropriateness and relevance of each item in the C-BENEFITS-CCCSAT. The expert panel consisted of four Ph.D. holders and two M.D. holders, all holding the title of Associate Professor or higher, with professional experience ranging from 10 to 21 years. A 4-point Likert scale was employed, where “Not Relevant” was scored as 1, “Weakly Relevant” as 2, “More Relevant” as 3, and “Very Relevant” as 4. The results indicated that the content validity index of the expert evaluation scale (S-CVI) was 0.928(>0.9) and the content validity index for each item (I-CVI) ranged from 0.83 to 1.00(>0.78) (25).



3.2.4 Structural validity

The prerequisite for conducting factor analysis was calculating the KMO value and performing Bartlett’s test of sphericity. The results showed that the KMO value for the C-BENEFITS-CCCSAT was 0.884, which was greater than 0.7 (26). The Bartlett’s test of sphericity yielded a chi-square value of χ2 = 10,503.709 with df = 300, indicating a statistically significant difference (p < 0.001) and confirming the suitability of the data for factor analysis. Confirmatory factor analysis (CFA) was performed to assess the item-factor structure of the scale, and the model was estimated using the robust maximum likelihood method. The model showed a chi-square/degrees of freedom (CMIN/DF) ratio of 1.071 (less than 3), a root mean square error of approximation (RMSEA) value of 0.08 (≤0.08), and the following fit indices: the Comparative Fit Index (CFI) = 0.998, Normed Fit Index (NFI) = 0.973, Incremental Fit Index (IFI) = 0.998, and Tucker-Lewis Index (TLI) = 0.998, all greater than 0.9 (27). These results suggested that the model fit was good and that the factor loadings for all items were ≥ 0.50 (28) (Figure 1).

[image: Diagram showing a model of cultural care factors. Five main factors (F1 to F5) are highlighted: F1 is Respect for Cultural Diversity, F2 is Challenges and Barriers in Culturally Competent Care, F3 is Achieving Cultural Competence, F4 is Culturally Sensitive Communication, and F5 is Perceived Meaning of Cultural Care. Each factor is linked to various items (e1 to e23), with connecting lines showing relationships and corresponding coefficients.]

FIGURE 1
 Five-factor standardized factor loadings plot of the C-BENEFITS-CCCSAT (n = 1,074).




3.2.5 Convergent and discriminant validity

Based on the standardized factor loadings from the CFA, the composite reliability (CR) values ranged from 0.700 to 0.880, all ≥0.7 (29). The average variance extracted (AVE) values ranged from 0.420 to 0.55, all >0.4 (30). Discriminant validity was tested using the Fornell–Larcker criterion, which revealed that the square root of the AVE value for each latent variable was greater than the correlation coefficients between that latent variable and the other latent variables (31). This indicated that the C-BENEFITS-CCCSAT demonstrated good convergent and discriminant validity (Table 3).



3.2.6 Calibration correlation validity

Calibration correlation validity assesses the degree of correlation between a new instrument and an existing, authoritative, validated scale (32). A higher correlation coefficient indicates better validity for the new instrument. In this study, the C-SFCCSN was used as the reference standard for intercultural competence. The results showed that the calibration correlation validity of the C-BENEFITS-CCCSAT was 0.619 (33), which was greater than 0.5 but less than 0.7, indicating that the calibration correlation validity of this questionnaire for use with a population of Chinese nursing students is of moderate relevance.




3.3 IRT model results


3.3.1 Unidimensionality test

The PCA of the residuals indicated a first principal component standardized residual value of 5.6 (>3.0) (34), suggesting multidimensionality, which violates the assumptions of the Rasch model. This could lead to a poorer fit and inaccurate estimation of the scale. However, Van der Linden argued that despite the potential multidimensionality of the overall scale (35), the Rasch model can still be applied, particularly when the dimensions are clearly defined. Specifically, the Rasch model not only evaluates the fit of each item but also analyzes the independence and validity of each dimension when the model is appropriately configured. Therefore, even if the scale is multidimensional, analyzing each dimension separately ensures that it accurately measures the underlying concept while avoiding inter-dimensional interference, thereby maintaining the validity of the measurement. In addition, related studies (36, 37) have indicated that dimensional analyses using the Rasch model can effectively capture independent information across multiple dimensions of the scale, successfully identifying underlying constructs. Drawing from these perspectives, we argue that when a scale exhibits multidimensionality, it suggests that the construct being measured encompasses multiple independent yet related sub-concepts. Each dimension may reflect a distinct aspect or domain, with items within each dimension measuring specific characteristics of that domain. Although the overall scale does not meet the unidimensionality assumption, it remains suitable for measurement as long as each individual dimension satisfies Rasch’s unidimensionality requirement. Therefore, based on the five dimensions classified by the original authors, a unidimensionality test was conducted to isolate the contribution of each dimension and ensure that each dimension’s effect was accurately estimated. The results showed that the standardized residual value of the first component for each dimension was less than 3.0 (Table 4), indicating that each dimension met the unidimensionality assumption and that there was no cross-dimensional overlap. This suggests that the scale remains a valuable tool for assessing transcultural nursing competencies.



TABLE 4 Overall scale and Rasch residual analyses of each dimension.
[image: Table displaying dimensions related to cultural care with corresponding eigenvalues of the first contrast residual and explanatory variance percentages. Dimensions include overall scale, respect for cultural diversity, challenges and barriers for providing culturally competent care, achieving cultural competence, culturally sensitive communication, and perceived meaning of cultural care. Values range from 1.3 to 5.6 for eigenvalues and 35.0% to 87.7% for explanatory variance.]



3.3.2 Reliability and separation indices

After conducting the Rasch analysis, the item reliability for each dimension of the C-BENEFITS-CCCSAT was 1.00, and the person reliability ranged from 0.76 to 0.86, both surpassing the critical threshold of 0.7 (38). The item separation indices ranged from 17.37 to 60.34, while the person separation indices ranged from 1.76 to 2.89, both exceeding the minimum acceptable value of 1.5 (39). These results indicate that both the sample and the items were well represented (Table 5).



TABLE 5 Analysis of the fit of the C-BENEFITS-CCCSAT and separation indices and reliability values for each dimension.
[image: Table displaying various metrics for different items. Columns are labeled: Items, INFIT MNSQ, OUTFIT MNSQ, PT-Measure Corr, Person Reliability, Person Separation, Item Reliability, and Item Separation. Values are provided for each row corresponding to an item, such as Rfcd1 and CB7, showing numerical data across the table.]



3.3.3 Fit of the items

Some researchers have proposed that the ideal criteria for the fit of item analysis include infit MNSQ and outfit MNSQ values between 0.6 and 1.4 (34), which indicate a good fit to the model in item analysis. In this study, the infit MNSQ values for each item of the C-BENEFITS-CCCSAT ranged from 0.87 to 1.08, and the outfit MNSQ values ranged from 0.86 to 1.27. The correlation coefficient measures how closely the items align with the measurement target, with an acceptable minimum value of 0.5 (32). In this study, the PT-Measure Corr values ranged from 0.65 to 0.84, exceeding the minimum reference value, suggesting that the scale items were closely aligned with the measurement target and that the study data fit well with the model (Table 5).



3.3.4 Item-person matching

Wright’s map, which converts the original scores of individual ability and item difficulty into logit values on the same scale, visually illustrates the suitability of items for individuals (40). It serves as one of the key indicators of the overall quality of the scale. The map simultaneously displays the ability levels of the nursing students who took the test and the difficulty of all the items on the C-BENEFITS-CCCSA scale. Ideally, the mean value for both sides should be close to 0, with the difference between them being less than 1 logit (41). A difference greater than 1 logit typically indicates a mismatch between individual ability and item difficulty, suggesting that the individual may not be a good fit for the test. A difference of 1 logit often signifies that the individual’s ability does not align with the difficulty level of the items. The “S” and” T” represent one and two times the standard deviation, respectively. On the left side of the map, the distribution of individual abilities is shown, with higher positions indicating greater ability. On the right side, the distribution of item difficulty is displayed, with higher positions reflecting more difficult items. Figure 2 demonstrates that the overall fit between individual ability and item difficulty across the five dimensions was good, with a similar distribution. The difference in the mean values of the measures did not exceed 1 logit, and the distribution of individual abilities was nearly normal, with most participants concentrated in the middle ability range. The majority of the items on the scale were also located in this region, suggesting that the scale is appropriate for most nursing students. However, the scale’s overall difficulty did not fully accommodate nursing students across all ability ranges. Future studies could consider adding items with higher and lower difficulty levels, as well as adjusting the difficulty intervals between items.

[image: Five person-item maps depict various aspects of cultural competence. Each map shows levels  ranging from -4 to 6, with hash marks representing person distribution and item references. Topics include: "Respect for cultural diversity," "Challenges and Barriers providing culturally competent care," "Achieving cultural competence," "Culturally sensitive communication," and "Perceived meaning of cultural care." Items are listed alongside their frequency of response. Each map visually aligns person ability with item difficulty to measure competence and attitudes toward cultural care.]

FIGURE 2
 Wright’s person-item map for the C-BENEFITS-CCCSAT.




3.3.5 Response category fit

The C-BENEFITS-CCCSAT includes seven response categories: “Strongly Disagree,” “Disagree,” “Somewhat Disagree,” “Neutral,” “Somewhat Agree,” “Agree,” and “Strongly Agree.” Table 6 presents the percentage of occurrences for each response category, the selection difficulty parameters, and the mean square (MNSQ) values for both the infit and outfit statistics. As shown in the table, the difficulty levels of the response categories were calibrated to follow the expected ascending order. According to the infit and outfit statistics, all response categories were statistically appropriate, with the MNSQ values falling within the acceptable range (0.6–1.4) (34). Given that these values represent the ideal fit for infit and outfit statistics, the C-BENEFITS-CCCSAT demonstrated a high degree of fit for the individuals, items, and categories within the rating scale model. Figure 3 (① F1–F5) illustrates the thresholds of the C-BENEFITS-CCCSAT ordered by difficulty, with nearly identical discrimination across the response options. This aligns with the assumptions of the rating scale model, where the difficulty parameter is a key factor influencing the probability of a correct response. Specifically, as difficulty increases, the likelihood of an individual answering a question correctly decreases, while the discrimination parameter remains consistent across all items, indicating that the scale’s ability to differentiate across various difficulty levels is well-balanced (42). In addition, Figure 3 (② F1–F5) demonstrates that the difficulty of the response options increased progressively, with the most difficult option being the correct one. This suggests that the scale effectively reflected the varying ability levels of the respondents. As the ability level increased, the probability of selecting more difficult options also increased, with the most difficult option (typically representing “Strongly Agree” or similar) ultimately becoming the correct answer. This indicates that the scale can effectively differentiate between different trait levels, supporting the assumptions of the scale’s design. These findings demonstrate that the C-BENEFITS-CCCSAT is designed to effectively distinguish between varying levels of ability and item difficulty, making it suitable for a wide range of nursing student populations (43). The peak values of the five-dimensional item characteristic curves were all differentiated from each other and in the same order, indicating that there is a good degree of differentiation among the dimensional items.



TABLE 6 Response category fit for the C-BENEFITS-CCCSAT.
[image: A data table with response categories, scores, and statistical metrics (PACO, RCDP, Infit, Outfit) across five factors: F1, F2, F3, F4, and F5. Categories range from "Strongly Disagree" to "Strongly Agree." Each category shows varying percentages and values for each factor, highlighting respect for cultural diversity and other competencies.]

[image: Series of graphs illustrating item response threshold curves and category probabilities for five dimensions labeled F1 to F5. The top row shows sigmoid curves representing response thresholds. The bottom row displays overlapping curves showing probabilities across categories relative to item difficulty for each dimension.]

FIGURE 3
 The item characteristic curve of the five dimensions of the C-BENEFITS-CCCSAT (F1: Respect for cultural diversity; F2: Challenges and barriers providing culturally competent care; F3: Achieving cultural competence; F4: Culturally sensitive communication; F5: Perceived meaning of cultural care).




3.3.6 Item function test (DIF)

Differences in item functioning refer to the variation in responses to a given item between individuals of the same ability level across different subgroups (44). When the absolute difference between two groups exceeds 1 logit, it is considered a substantial difference in contrast, indicating that the item is biased (32). The present study found that the DIF contrast values below 0.5 logit indicated measurement invariance in the item functioning test performed among the nursing students from the subgroups with or without cross-culturally relevant training or education (45). These results suggest that the C-BENEFITS-CCCSAT is unbiased in measuring populations with different characteristics (Table 7).



TABLE 7 DIF analysis for the C-BENEFITS-CCCSAT based on whether the participants had attended any courses or training related to cross-cultural care.
[image: A data table displaying differential item functioning (DIF) statistics for various items. Columns include DIF Measure, DIF Score, DIF Size, DIF SE, DIF t, DIF Contrast, and P-value. Items listed include Rid1 to Ptnsoc26. The table comprises numerical values reflecting statistical measures with notes at the bottom explaining the terms and significance levels.]





4 Discussion

Cross-cultural care aims to address the unique needs of patients from diverse cultural backgrounds by providing culturally competent care (46). However, the implementation of intercultural care in healthcare settings faces numerous challenges (47), one of which is the lack of effective assessment tools. This study translated advanced foreign tools for assessing transcultural nursing skills, cultural competence, and sensitivity, with the goal of providing a scientifically valid and effective assessment instrument for the healthcare field. By doing so, it aimed to promote the development of transcultural nursing, enhance the quality of care, and better meet the diverse nursing needs of patients. However, we encountered several challenges during the study. Differences in expression between languages may have caused some items on the scale to fail in accurately conveying the original measurement intent after translation, potentially affecting their validity and reliability across cultural contexts. To address this, we employed a “direct translation-back translation” method and conducted two rounds of expert review to ensure the scale’s applicability and cultural sensitivity across various languages and cultures (48). Despite these efforts, during the first validation, we found that item 10, “I have concerns about culturally competent care,” had a low factor loading (0.44) (49) and poor fit indices (infit MNSQ: 3.33, outfit MNSQ: 3.54) (50). This may be due to differences in the understanding of the term “concerns” between Chinese and Western cultures, which suggests that the item might not effectively convey its intended meaning within Chinese nursing culture. In addition, the item may have been conceptually ambiguous, leading to misinterpretation by the respondents, which affected the scale’s overall performance. After consulting with the experts, the research team decided to remove this item. Following its deletion, the C-BENEFITS-CCCSAT was re-evaluated using the CTT and Rasch models.

The CTT analysis demonstrated that the C-BENEFITS-CCCSAT exhibited strong reliability and validity overall. Cronbach’s α was 0.80, with the dimension reliability values ranging from 0.700 to 0.905 and a split-half reliability value of 0.837. The test–retest reliability value was 0.881, and the S-CVI value was 0.928, with the I-CVI values ranging from 0.83 to 1.00. The CFA revealed a good model fit, with a CMIN/DF ratio of 1.071, a RMSEA value of 0.08, and the CFI, NFI, IFI, and TLI all exceeding 0.9. The factor loadings for all items were ≥ 0.50. The CR values ranged from 0.700 to 0.88, and the AVE values ranged from 0.420 to 0.55, meeting the criteria for convergent and discriminant validity. It is worth noting that the validity of the calibration correlations between the C-BENEFITS-CCCSAT and the C-SFCCSN was moderate. This may be attributed to differences in the dimensionality and theoretical frameworks of the two scales, despite both assessing intercultural caregiving competence. These differences likely contributed to the weaker correlations between certain dimensions. In addition, variations in the working environments of the sample may have influenced the correlation, thus limiting the comprehensiveness of the validity test. The Rasch analysis showed that the C-BENEFITS-CCCSAT had an item reliability of 1.00 and a person reliability of 0.76–0.89, both exceeding the 0.7 threshold, indicating strong reliability. The item separation index values ranged from 17.37 to 60.34, and the person separation index values ranged from 1.76 to 2.89, both exceeding the minimum criterion of 1.5, suggesting a good representation of both the items and persons. The infit MNSQ values for the items ranged from 0.87 to 1.08, and the outfit MNSQ values ranged from 0.86 to 1.27, meeting the model fit requirements. The PT-Measure Corr values ranged from 0.68 to 0.84, exceeding the minimum reference value of 0.5, showing that the items closely aligned with the measurement objectives and that the data fit the model well. The fit between individual ability and item difficulty was good, with the distribution of ability approximating a normal curve. The majority of the participants were clustered in the intermediate ability range, where most items were also located. The difficulty of the response categories followed the expected order, with neither the infit nor outfit statistics exceeding the acceptable fit range (0.6–1.4), indicating a good fit across the individuals, items, and categories. Furthermore, the DIF contrast value was below 0.5 logit in the subgroup with cross-cultural training experience, indicating no measurement bias across the groups. The combination of CTT and IRT not only validates the psychometric properties of the scale but also emphasizes the importance of assessing cross-cultural nursing competence in both nursing education and clinical practice.

The development of cross-cultural nursing competence is essential in nursing education (51). However, many nursing students still face gaps in cultural sensitivity and adaptation, which can impact their future clinical practice in multicultural settings. The C-BENEFITS-CCCSAT serves as a standardized tool to help educators identify and address these gaps (7). Specifically, the scale can be used to assess students’ cultural competence at different stages of the nursing curriculum. For example, at the start of the course, educators can use the scale to establish a baseline assessment of students’ intercultural competence. If the results show low scores in dimensions such as “respect for cultural diversity,” it indicates the need for additional instruction and training. Educators can then develop individualized teaching plans, such as case studies, role-playing, or scenarios (52). At the end of the course, the scale can be used again to assess student progress, allowing for data-driven adjustments to future course designs. This approach enhances the accuracy and effectiveness of nursing education, promoting the development of culturally sensitive nursing professionals.

In addition to identifying gaps in students’ cultural competence, the scale can also serve as an assessment tool in nursing courses, particularly for formative and summative assessments. Educators can use the scale to evaluate students’ cultural competence midway through a nursing program focused on intercultural nursing. If results show low scores in areas such as ‘understanding the impact of cultural context on health beliefs,’ educators can adjust the curriculum to include discussions on culturally relevant health beliefs or invite diverse cultural experts to share clinical experiences.

At the end of the program, educators can use the C-BENEFITS-CCCSAT to assess students’ final performance in cultural competence. During graduation assessments, students can self-assess their cultural competence using the scale, while faculty members can evaluate students and incorporate the results into the overall teaching quality assessment. This ensures that nursing education focuses not only on theoretical knowledge but also on meeting the expected standards for cultural sensitivity and intercultural nursing practice (53). In addition, the scale can be integrated into clinical placement assessments. Clinical supervisors can use it to evaluate students’ performance in communicating with culturally diverse patients and developing care plans during their placements. This allows for monitoring students’ intercultural competence in real-world nursing environments and provides targeted feedback to help them improve their cultural nursing skills.

Finally, the development of cultural competence is crucial to ensure that future nurses can provide high-quality care in multicultural settings. Culturally sensitive nursing involves not only effective verbal communication but also a deep respect for patients’ cultural beliefs, lifestyles, and health perspectives (54). Nurses must recognize cultural differences, understand patients’ needs, and adapt their care accordingly (55). For example, in clinical practice, nurses may encounter language barriers, such as when a diabetic patient from a non-native-speaking country lacks knowledge about diabetes management and struggles to understand hospital health education materials. A culturally competent nurse would recognize the challenges posed by the language barrier and use translation services or more accessible methods to help the patient understand their condition (56). In addition, nurses may use visual teaching tools tailored to the patient’s cultural background, ensuring the patient actively engages in managing their diabetes. By incorporating the scale into clinical placements, educators can assess students’ communication skills and cultural sensitivity with patients from diverse cultural backgrounds, providing timely feedback. This not only enhances students’ intercultural nursing competence but also offers an effective tool for assessing cultural competence in future nursing practice.



5 Conclusion

This study successfully validated the C-BENEFITS-CCCSAT using a rigorous methodology that integrated CTT and IRT. The CTT analysis demonstrated strong reliability and validity, while the Rasch analysis confirmed the scale’s good fit and measurement precision. By combining these two approaches, we ensured the scale’s robustness in assessing cultural competence, sensitivity, and skills. The C-BENEFITS-CCCSAT is a valuable tool for nursing educators to identify and address gaps in students’ cross-cultural competence. It should be noted that despite the deletion of item 10, the five-factor structure of the Chinese version of the scale is consistent with the original scale, which is perfect. It can be applied in both educational settings to monitor progress and in clinical settings to evaluate students’ ability to deliver culturally competent care. This approach provides a reliable framework for enhancing nursing education and improving care in multicultural environments. Future studies should test the scale in diverse populations to further establish its applicability and generalizability.



6 Limitations

The sample in this study was limited to Chinese nursing students, which might have affected the generalizability of the findings to other cultural or geographic contexts. Due to differences in the cultural and social backgrounds, the nursing students from different regions or countries might have had significant variations in their understanding and practice of cultural competence. Therefore, the applicability of the results may be somewhat limited. Future research could validate the C-BENEFITS-CCCSAT in different cultural and geographic contexts to assess its applicability and reliability globally, thus improving its generalizability. Furthermore, while this study provides a valuable cultural competence assessment tool for nursing education in China, given the diversity in global nursing education, the scale may require some adjustments to suit the cultural characteristics of other countries and regions. For example, some items may need to be localized to better align with the realities of different cultural groups. Therefore, future research should consider expanding the C-BENEFITS-CCCSAT to nursing students from diverse cultural backgrounds and explore the challenges and necessary modifications when using this tool in international nursing education. In conclusion, while this study provides a useful tool for assessing cross-cultural nursing competence, its limitations should be thoroughly discussed and addressed in future international research to ensure that the tool can be widely applied in nursing education and clinical practice across different cultural and geographic settings.
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Introduction: With the increase in the number of informal caregivers, their training becomes essential. The supervisory programs implemented by nurses play a leading role in caregiver training.
Objectives: To map the supervisory programs implemented by nurses to caregivers in the community.
Methods: A scoping review will be developed according to the guidelines of the Joanna Briggs Institute. Studies published and unpublished in English, Portuguese or Spanish since 1993 will be considered. The results of the research, study selection and inclusion process will be presented in a PRISMA flowchart for scoping reviews.
Results: Mapping the evidence will allow us to analyze the supervision programs implemented by nurses for caregivers in the community. The results will be presented through an extraction table according to the objectives.
Conclusion: This review is expected to constitute a starting point for the critical analysis of studies relating to supervisory programs implemented by nurses for caregivers.
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1 Introduction

Increasing average life expectancy and chronic diseases have increased the demand for long-term healthcare and the need for informal caregivers (1). In 2019, more than a fifth (20.3%) of the European Union population was aged 65 or over. It is projected that there will be close to half a million centenarians in the EU-27 by 2050 (2). Current statistics indicate that between 2018 and 2080, the aging rate will approximately double, and for every 100 young people there will be 300 older adult people (2). According to the National Alliance for Caregiving and Real Possibilities Public Policy Institute, it is expected that by 2030 the number of caregivers will reach 21.5 million and that the time of care will be at least 20 h per week (3).

There are two main types of care for seniors who are aging and need assistance with their care. The first is formal care, which generally refers to paid care offered by medical institutions or trained health professionals to those in need (4). The second type is informal care, which covers unpaid assistance provided by family, close relatives, friends and neighbors. Both formal and informal care involve a variety of activities, but informal caregivers rarely receive adequate training to perform these functions (4).

According to the Family Caregiver Alliance (5), an informal caregiver is any family member, neighbor or friend who has a significant personal relationship and who is able to meet the needs of the older adult person or adult with a chronic or disabling condition. These people may be primary or secondary caregivers and may or may not live with a person receiving care.

More than 300 million residents of the European Union are aged between 18 and 64 and around a third of this population works as caregivers. The percentage of caregivers who only have care responsibilities for incapacitated family members amounts to 12% (6). Data from some countries show that the majority of informal caregivers take care of their parents (51.4%), followed by those who take care of their spouses (18%) and children (12.7%). In addition to the transformation in personal and family life habits, it has also been equitably observed that caregivers have physical, psychological and social needs and also feel the need for information, training and professional support (3).

The multiplicity of tasks performed daily in supporting people in situations of severe dependency translates into levels of intense overload, which has a negative impact on the caregiver’s life, particularly on their health, work, and social activities that are detrimental to their well-being (7). The provision of guidance and support by health and nursing professionals, in order to improve the skills of older adult caregivers, also results in lower levels of overload, physical and emotional exhaustion and, consequently, a better quality of life (8). In the process of transition of the caregiver to the exercise of the role, it’s necessary to acquire and develop skills, namely cognitive, related to knowledge, mastery, inherent to instrumental skills, and knowing how to be, intrinsic to personal development (9). As nurses are the health professionals who have the closest contact with people, families and the community, they act as a preponderant factor in health outcomes (2).

Over the last few years, the care provided by caregivers has been a concern for nurses and consequently for clinical supervision (10). Clinical supervision plays a leading role in the training of caregivers. This is defined as formal process of professional support and learning that provided the development of knowledge and skills in order to take responsibility for one’s own practice, improving the protection of supervisees and the safety of care (11). Over the years, clinical supervision of nurses has been considered a mechanism to promote the quality and safety of care (12). Clinical supervision also plays a preponderant role in the management of health organizations in the sense that it allows the head nurse, as a manager, to develop strategies that promote the quality of care, with direct repercussions on health gains (13).

Training the caregiver implies providing them with knowledge that makes it possible for them to have a better appreciation of themselves, to be able to recognize in themselves their physical and emotional capacities to deal with this new reality, thus arising the need to implement supervisory programs as a way to ensure the training of caregivers (14). Training informal caregivers should be seen as a safe way to obtain better results in rehabilitation, higher levels of autonomy and reduced costs and readmissions (15).

A program can be defined as a systematic and deliberate intervention that results from the identification of the needs of a given population or group, is objective-oriented, and is grounded with theory that will give rigor and credibility to the action. The intervention aims to meet the needs of the recipients (16). An intervention program addresses a set of needs and develops the skills required for positive change. For this reason, a program-based intervention requires a set of actions and resources that are designed, applied and evaluated, in an organized manner, in a given social reality and following a sequence of specific stages (2).

Considering the evidence found on the subject, it is perceived that it is insufficient and unclear, and it is appropriate to carry out a scoping review to map all the supervisory programs implemented by nurses to caregivers in the community. Knowledge about how supervisory programs are implemented by nurses for caregivers is still scarce. Therefore, this lack of knowledge is the reason why the applicability and potential effectiveness of caregiver-provided care is still unknown. For this reason, supervisory mapping programs related for clinical nursing supervision is highly relevant. A scoping review is essential to analyze the extent, scope and nature of the research activity. It is also pertinent to map underdeveloped areas of study (17). A previous search was conducted in MEDLINE, Cochrane Database of Systematic Reviews and Open Science Framework (OSF), and no current or ongoing systematic reviews or scoping reviews on the topic were identified.

This scoping review aims to answer the following questions:

	1. What are the supervisory programs implemented by the nurse to the caregiver?
	2. What are the characteristics of the supervisory programs?
	3. In what contexts are supervisory programs applied?



2 Methods

A scoping review will be developed and will follow JBI methodology for scoping reviews, while reporting will adhere to PRISMA-ScR guidelines (18) and is registered in the Open Science Framework (https://osf.io/s6wfv/). The review will last 6 months.


2.1 Inclusion criteria

In this scoping review, the Participants (P) are informal caregivers who are over 18 years old regardless of their literary qualifications and time as caregivers. These caregivers can be family members, friends or neighbors of the person needing care and are responsible for meeting all the needs of the dependent person (5). Some of the needs that need to be met are self-care needs (hygiene, food, mobility) (19). Caregivers themselves also have some needs, such as social needs that can be met through informal support and financial needs (20).

The Concept (C) under analysis are the supervisory programs implemented by the nurse to the caregiver. A program can be defined as a systematic and deliberate intervention that results from the identification of the needs of a given population or group. A program-based intervention requires a set of actions and resources that are designed, applied and evaluated, in an organized manner, in a given social reality (16). These include informative and educational programs (21, 22) and protocols (23). The programs to be included can be done remotely or in person and will be considered in the study regardless of the frequency and assiduity of being implemented.

The Context (C) of this scoping review is the community. This scoping review will examined research on clinical supervision for nurses in non-hospital settings, with the aim of improving the quality of care provided by caregivers. The review specifically focused on community contexts, which encompass various locations like homes, health centers, day care centers, nursing homes, and residential care facilities, regardless of country or cultural differences (23).



2.2 Search strategy

All studies that address the supervisory programs implemented by nurses in the community to caregivers will be analyzed. This review includes studies published in English, Portuguese and Spanish since 1993. Since this year there has been a renewal in the concept, research and implementation of clinical supervision (11).

The search strategy will aim to search for published and unpublished studies. A limited initial search was conducted in MEDLINE (PubMed) and CINAHL (EBSCOhost) to identify literature on the topic. The search strategy will include all identified keywords and index terms and will be adapted to each database and/or information source included (Table 1). The reference list of all included sources of evidence will be evaluated for further studies.



TABLE 1 Search strategy: MEDLINE (PubMed) on February 24th 2024.
[image: Table listing search queries with corresponding results.   1: Caregiver-related terms yield 117,444 results.  2: Caregivers [MeSH Terms] yield 52,130 results.  3: Program-related terms yield 1,136,100 results.  4: Program Development [MeSH Terms] and Nursing, Supervisory [MeSH Terms] yield 38,641 results.  5: Community and care-related terms yield 804,834 results. 6: Home Nursing [MeSH Terms], Home Care Services [MeSH Terms], Nursing Homes [MeSH Terms], and Community Support [MeSH Terms] yield 94,334 results.   Combined results: 7 (1 OR 2) yields 127,747. 8 (3 OR 4) yields 1,157,562. 9 (5 OR 6) yields 876,395.  10: Combined 7, 8, and 9 yields 6,077. 11: Filtering 10 by language and date yields 5,776.]

The search will be conducted in several databases of published and unpublished studies: MEDLINE (PubMed), CINAHL (EBSCOhost), PsycINFO (EBSCOhost), Nursing and Allied Health Collection (EBSCOhost), Cochrane Central Register of Controlled Trials (EBSCOhost), MedicLatina (EBSCOhost), Web of Science, Scopus, LILACS, WorldWideScience. This search will also include sources of unpublished studies such as ProQuest Dissertations and Theses and Repositório Científico de Acesso Aberto em Portugal (Open Access Scientific Repository in Portugal – RCAAP), PQDT Open – ProQuest Dissertations and Theses. After the search, all identified citations will be collected and directed to Rayyan – Intelligent Systematic Review (24) and duplicates will be eliminated. Subsequently, the titles and abstracts will be evaluated by two independent reviewers (IM, MSC). Potentially relevant sources will be retrieved in full. The full text of the selected articles will be evaluated in detail against the inclusion criteria by two independent reviewers (IM, MSC). Reasons for exclusion from the scope review will be recorded. Any discrepancies that may arise in any of the stages of the study selection process will be resolved through discussion or using a third reviewer (MM).

The results of the research and the process of inclusion of the studies will be described in full in the final scoping review and presented in a flow diagram Preferred Reporting Items for Systematic Reviews and Meta-analyses extension for scoping review (PRISMA-ScR) (25).



2.3 Data extraction

Data extraction from the articles included in the scoping review will be done by two independent reviewers (IM, MSC) using a data extraction tool developed by the reviewers (Table 2). The extracted data will include specific details about the participants, concept, context, study methods and key findings relevant to answering the research questions. During the process of extracting data from each included evidence source, this tool will be modified and revised as needed. Any discrepancies that arise during the extraction of results will be resolved through the third reviewer (MM).



TABLE 2 Data extraction instrument.
[image: Data extraction table with columns labeled: "Author year," "Article title," "Aim," "Study methods," "Supervisions programs implemented and their characteristics," "Context," "Results," and "Main conclusions."]

All modifications will be detailed in the scoping review. In case of need, the authors of the articles will be contacted in order to request missing data or additional data.

For each research question formulated in this scoping review, tables will be developed with all the respective data obtained. A summary will also be developed with all the results, which will accompany the tabulated and mapped results, to answer and relate the results with the objectives and questions of this scoping review.




3 Results

It is expected that the results found demonstrate the importance of applying supervision programs to improve the quality of care provided by caregivers. The application of supervisory programs implemented by nurses is an added value for the caregiver in the sense that it will enhance their training to care, to ensure that all the needs of the dependent person are met and consequently guarantee the quality and safety of care. The identification, characterization and synthesis of knowledge in this area will seek to be aligned with the objectives and the proposed review question.

The data will be presented in the form of a narrative summary as well as in the form of tables to summarize all the information collected. The tables will contain the main characteristics of the researched supervisory programs.



4 Conclusion

With this scoping review, we intend to allow a detailed mapping of the clinical supervision programs that are implemented by the nurse to the caregiver in the community context. We hope that this serves as an incentive for future research in order to contribute to better training the caregiver and to guarantee the quality of care provided. This review is extremely relevant for research, expand the knowledge about clinical supervision in nursing, namely, increase the knowledge about the supervisory programs implemented by the nurse to the caregiver to promote the quality and safety of the care provided.
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Introduction: Self-care is a key element of hypertension control. This study was carried out with the purpose of translating and investigating the psychometric features of the Persian version of Self-care of Hypertension Inventory Version 3.0 (SC-HI v3.0) in Iranian hypertensive population.
Methods: This cross-sectional study was carried out in 593 people with hypertension in 2023 in Gonabad city (Iran). The participants were included by stratified random sampling from the community health centers of Gonabad city. The translation of the scale was done according to the multi-stage guideline of the instrument developers. The validity of the SC-HI v3.0 was examined by qualitative face validity, qualitative and quantitative content validity and construct validity assessed by confirmatory factor analysis (CFA). The reliability of the SC-HI v3.0 was also evaluated by calculating intraclass correlation coefficient (ICC) and Cronbach’s alpha coefficient. Data analysis was done using Amos software version 24 and SPSS software version 25.
Results: In the translation process, face validity, and content validity evaluation, almost all the items of SC-HI v3.0 were partially revised without changing the main concept. In the construct validity evaluation, the results of CFA confirmed the Persian version of SC-HI v3.0 with 21 items and including three scales of maintenance with two factors (7 items), monitoring with one factor (7 items), and management with one factor (7 items). Finally, in reliability evaluation, Cronbach’s alpha coefficient and ICC were 0.879 and 0.842, respectively.
Conclusion: Considering the lack of a comprehensive and brief tool for measuring hypertension self-care in Iran, the Persian version of the SC-HI v3.0 with 21 items and 3 scales, can be a valid and reliable inventory for self-care evaluation in Iranian hypertensive patients.

Keywords
 psychometric; validity; self-care; high blood pressure; reliability; hypertension; Iran


Introduction

Hypertension (HTN) is a progressive cardiovascular syndrome that is usually defined as a chronic increase in systemic arterial blood pressure above a certain range (1). Today, HTN is a serious global threat for two reasons of high prevalence and dangerous complications. In the worldwide, 1.28 billion people (30–79 years) have HTN and also, HTN known as the silent killer, is one of the most prominent risk factors for coronary artery disease and stroke, and is one of the risk factors for kidney disease, heart failure, retinopathy, left ventricular hypertrophy, and peripheral arterial disease. As a result, HTN is considered the most important cause of disability and death all over the world (2–7). In Iran, statistics from 1990 to 2018 indicated an increase in the prevalence of this disease; so that one out of every four Iranians is suffering from HTN (8, 9).

The best way to control HTN is self-care (10). Self-care means the ability and implementation of adaptive actions of communities, families, and individuals in order to prevent diseases, restore or maintain health, adapt to disability or illness, and promote health (11, 12). Therefore, it is necessary to improve self-care in order to better control HTN and reduce the risk of stroke and heart diseases (13). Self-care in HTN includes activities such as medication adherence, blood pressure monitoring, low-fat and low-sodium diet, smoking cessation, alcohol restriction, weight loss, daily exercise, stress reduction, and regular health check-ups (14, 15). Lack of self-care in HTN is associated with increased hospitalization rates, increased risk of heart attacks and strokes (16).

The existence of a brief and also comprehensive instrument for self-care evaluation in HTN can facilitate the implementation of effective self-care interventions. In a systematic review, it was found that the current tools for evaluating the HTN self-care were not able to cover all the components of self-care and some of these tools, which were more comprehensive, had insufficient psychometric levels. For example, the Morisky tool and Hillbone tool only examine the adherence to the drug regimen and are not comprehensive (17). Also in 2014, a tool called Hypertension Self-Care Profile (HTN-SCP) was introduced by Han et al. This tool had 20 items and one-dimension and despite the coverage of different self-care behaviors in HTN, this tool has less addressed the monitoring and management aspects of self-care in HTN (18). In 2019, Eghbali-Babadi et al. (19) developed and evaluated the psychometric properties of the hypertension self-care questionnaire. This questionnaire had 25 items, but the monitoring and management aspects in HTN were less considered (19). Also, tools such as the Self-Care Inventory presented by Luciani et al. (20) was very general and measured self-care in general population, which cannot be used specifically in this patients.

Another instrument developed for self-care evaluation in hypertensive people is the Self-care of Hypertension Inventory (SC-HI). This inventory was developed by Dickson et al. (21). SC-HI is grounded in Self-care of Chronic Illness theory and includes 23 items and three scales of management, maintenance, and monitoring. Management in self-care means the responses and reactions that the patient shows when signs and symptoms appear. Maintenance in self-care means the implementation of behaviors and actions to maintain emotional and physical stability by a patient suffering from a chronic disease; and finally, monitoring in self-care means observing and investigating changes in signs and symptoms (21, 22). This inventory has been evaluated in different languages such as Arabic, Chinese, Turkish, etc. Also, this inventory measures different aspects of self-care compared to other tools; which shows the superiority and comprehensiveness of this inventory (10, 23, 24).

Due to the lack of a comprehensive and also brief instrument for measuring HTN self-care in Persian language, this study was performed with the aim of translating and psychometrically evaluation of SC-HI v3.0 in Iranian population.



Methods


Study design and participants

The present study is a cross-sectional study that was carried out from July to October 2023 with the aim of translating and evaluating the psychometric properties of SC-HI V3 in Gonabad, Iran. In our study, 593 hypertensive people were entered in the study by stratified random sampling. In Iran, all hypertensive patients are under the care of community health centers. At first, the community health centers of Gonabad city were considered as stratums. Then, according to the population covered by each center, sampling was done by simple random sampling. In Iran, the health records of people with HTN are available in the electronic system of community health centers. As a result, this electronic system was selected as the most comprehensive framework available for sampling hypertensive people. Then, the researcher visited the centers and, according to the number of samples calculated for each center, simple random sampling was performed. The selected individuals were contacted to visit the health centers if possible and, while performing routine checkups, the study process was explained to them by the researcher and, if they agreed, they completed the inventory in a self-report manner. If a person was unable to complete the questionnaire due to low literacy or vision problems, the inventory was completed by interviewing the participant by the researcher. In this study, clinical diagnosis of HTN, informed consent, and the absence of cognitive or communication disorders were considered as inclusion criteria and incomplete completion (less than 85%) of the questionnaire as exclusion criterium. To perform factor analysis, it is suggested to take between 3 and 20 samples for each questionnaire item (25). In this study, 20 samples were considered for each inventory item. Considering that the tool has 23 questions and considering 30% sample drop, the final sample size for confirmatory factor analysis was determined to be 593 hypertensive people.



Instruments


Demographic part

This part was used to collect basic information and background characteristics of the participants and includes information such as sex, employment status, age, education level, income level, marital status and place of residence.



Self-care of Hypertension Inventory Version 3.0 (SC-HI v3.0)

This inventory was presented in English for the first time in 2017 and the third version in 2021 by Dickson et al. (21). SC-HI v3.0 is a reflection of Self-care of Chronic Illness theory and includes 23 items and three scales of Maintenance (9 items), monitoring (7 items) and management (7 items). This inventory also has a separate item (as a result, the inventory has a total of 24 items and the item number in the inventory is 17), which according to the developers, only the description of that item is sufficient and it is not a subset of these three scales (26). The items of this inventory have two types of five-choice Likert scale (never or rarely = 1, sometimes = with a three-choice spectrum of 2 or 3 or 4 and always or daily = 5 and not likely = 1, it is somewhat likely = with three-choice spectrum of 2 or 3 or 4 and is very likely = 5 and finally the last item with a six-option Likert scale, I did not do anything = 0, not sure = 1, somewhat sure = with three-choice spectrum 2 or 3 or 4 and very sure = 5). The score of each scale is between 0 and 100, and a higher score means better self-care (13, 21, 22).



Translation process

Translation of SC-HI V3 was done according to the instruction provided by the developers of the inventory. After obtaining the necessary permissions from the developers, first, the original SC-HI V3 in English was downloaded (from https://self-care-measures.com/) and used as the basis for translation. Then two translators independently translated the English version into Persian. As a result, in step 2, two versions of the “Persian language” were obtained, which were merged into one version in the third step. In the fourth step, two translators were used to back translate the merged Persian version into English. These two translators did the translation independently and were unaware of the original version. At the end of the fourth stage, two English versions were obtained, and in the fifth stage, the two English versions were merged and the last English version was obtained, which was sent and then confirmed by the main developer. Finally, the translated Persian version was also confirmed and final Persian version of SC-HI V3 was obtained (27).



Validity

The validity of SC-HI V3 was measured in three parts of face, content, and construct validity.



Face validity

Due to the standardization of SC-HI V3, in our study face validity was assessed only qualitatively. To assess qualitative face validity, SC-HI V3 was given to 10 hypertensive patients and 15 experts in nursing and health education and health promotion. Patients were asked to read each item and express their understanding of the items’ meaning. They were also asked to evaluate the items for appropriateness, level of difficulty and ambiguity. In case of any of the mentioned problems, the inventory was revised and the necessary corrections were made.



Content validity

The content validity of SC-HI V3 was evaluated first qualitatively and then quantitatively by 15 experts in nursing and health education and health promotion. To evaluate qualitative content validity, the items were evaluated for appropriate word application, grammar, simplicity, clarity, Likert scale and location of the items. If there was a problem in any of the mentioned areas, the items were revised and corrected. In order to evaluate the quantitative content validity, CVR (Content Validity Ratio) and CVI (Content Validity Index) were calculated. For CVR, each item was scored by experts using a 3-point Likert scale(it is necessary =3, useful but not necessary = 2, and not necessary = 1). To calculate CVI, each item was scored based on a 4-point Likert scale (completely It is related = 4, it is related = 3, it is related to some extent = 2 and it is not related = 1). In total, two indices of CVR, S-CVI/Ave were calculated for the whole instrument. The minimum acceptable value for CVR with 15 experts is calculated as 0.49 according to Lausche’s table (28). A CVI score more than 0.78 is desirable, between 0.79 and 0.7 is questionable and needs to be revised, and less than 0.7 is considered unacceptable and the item is removed (29). The average scores of the content validity index of the items (S-CVI/Average) is the index of the validity of the entire content of the questionnaire, and a score of 0.9 and above is considered favorable (30).



Construct validity

According to the developers’ basic articles (21, 22), this inventory consists of three distinct scales, with the first scale having two factors (autonomous and consultative behaviors) and the second and third scales each having a single factor. In this study, the first scale was considered with two factors, medical behaviors and lifestyle behaviors, and the second and third scales was also considered with one factor. The construct validity of SC-HI V3 was investigated using CFA. CFA was performed by AMOS software version 24. Before running CFA, the normality of the data was evaluated by checking the skewness and kurtosis. CFI, GFI, RFI, NFI, RMSEA, AGFI, IFI, χ2/df, PCFI and PNFI, were used to evaluate the final model. The acceptable rate of good fit indices are: χ2/df less than 5, PNFI more than 0.5, PCFI more than 0.5, CFI more than 0.9, AGFI more than 0.9, GFI more than 0.9 and RMSEA less than 0.08, IFI more than 0.9, RFI more 0.9 and NFI more than 0.9 (31–36).



Reliability

SC-HI V3 reliability was evaluated by calculating internal consistency reliability and stability reliability (test–retest). Cronbach’s alpha coefficient was calculated to evaluate the internal consistency reliability. Values of 7.0 and above are considered acceptable for Cronbach’s alpha (37, 38). To evaluate stability reliability, 30 participants completed the SC-HI V3 twice with an interval of 2 weeks, then the intraclass correlation coefficient (ICC) was calculated. The intra class correlation coefficient of 0.75 or more indicates proper stability (39). IBM SPSS software version 25 was used to calculate reliability coefficients.





Results


Demographic characteristics

In our study the response rate was 95% and 26 questionnaires were removed, due to incomplete information and after that 17 questionnaires due to outliers. Ultimately, data analysis was conducted on 567 participants. The mean of the age were 60.28 (SD = 12.91). In this study, 28.4% (n = 155) of participants were male and 71.6% (n = 391) of participants were female. Most of the participants were married (79.03%, n = 426), had elementary education level (32.3%, n = 172), were housewives (60.0%, n = 321), had medium income (78.02%, n = 387) and were city residents (74.45%, n = 373). Other demographic characteristics are described in more detail in Table 1.



TABLE 1 Frequency distribution of demographic characteristics (n = 550).
[image: Table displaying demographic data with variables: Sex, Marital status, Occupation, Education level, Economic status, and Place of residence, along with counts (n) and percentages (%). Key insights include a higher percentage of females (71.6%), predominantly married individuals (79.04%), and those with elementary education (32.3%). Most are employed (60%), and the majority have medium economic status (78.02%). Most reside in cities (74.45%).]



Face validity

In the phase of face validity using the qualitative method, items 1, 5, 10, 7, 11, 13, 14, 15, 16, 22, and 24 were revised slightly based on patients’ comments, without changing the main concept of the items.



Content validity

Based on the expert panel, in the qualitative content validity, a number of items were revised slightly without changing the original concept. Also, according to expert panel, the expressions of the Likert scale were also modified based on the nature of the questions as follows; never (1), rarely (2), sometimes (3), most of the time (4) and always or daily (5) and unlikely (1), rarely (2), sometimes (3), most of the time (4) and it is very likely that (5). In quantitative content validity, the CVR of all items were greater than the calculated value (0.49) and none of the statements were deleted. Also, CVR and S-CVI/Ave were 0.950 and 0.987, respectively.



Construct validity

As a result, SC-HI V3 was evaluated with 23 items and three scales. Only the factor loading of two items (Table 2) was below 0.4, so these two items (item3 and item 9) were removed. Based on the results of goodness of fit indices, SC-HI V3 with 21 items and three scales of maintenance (7 items), monitoring (7 items), and management (7 items) was confirmed (Table 3, Figures 1–3).



TABLE 2 Factor loadings of Self-Care of Hypertension Inventory Version 3.0 (SC-HI v3.0).
[image: A table lists health management items across three scales: Maintenance, Monitoring, and Management. Each item has an associated factor loading value. Some factor loadings are marked as "Deleted" in the Maintenance scale for stress relief and avoiding cigarettes. The table includes tasks like keeping healthcare appointments, monitoring blood pressure, and reducing salt intake, with factor loadings ranging from 0.403 to 0.752.]



TABLE 3 The model fit indicators of Self-care of Hypertension Inventory Version 3.0 (SC-HI v3.0).
[image: Table showing goodness of fit indices for maintenance, monitoring, and management scales, with acceptable values. Indices include chi-square, degrees of freedom, chi-square over degrees of freedom, p-value, CFI, RFI, GFI, IFI, RMSEA, PNFI, AGFI, NFI, and PCFI. Acceptable values are listed for some indices.]

[image: Diagram depicting relationships between entities and concepts. Circles labeled e1 to e8 are connected to rectangles labeled A1 to A8, which relate to two ovals titled "Medical behaviors" and "Lifestyle." Arrows indicate directional flow with numbers representing weights or influences.]

FIGURE 1
 Standardized parameter estimates for the factor structure of maintenance scale.


[image: Diagram showing a monitoring system. Events e1 to e7 feed into processes B1 to B7, respectively, which are connected to a central monitoring node. Each connection is labeled with a specific code like /66 or /62.]

FIGURE 2
 Standardized parameter estimates for the factor structure of monitoring scale.


[image: Flowchart illustrating a process with inputs labeled e7 to e1, connected by arrows to components C1 to C7. Each component feeds into a central node labeled "Management," with numerical values like /68, /59, and /72 noted beside connection lines.]

FIGURE 3
 Standardized parameter estimates for the factor structure of management scale.




Reliability

In this study, Cronbach’s alpha coefficient was calculated 0.879 for the entire SC-HI V3. Also, ICC for the entire SC-HI V3 was calculated 0.842. Cronbach’s alpha and ICC coefficients of each of the scales are listed separately in Table 4.



TABLE 4 Reliability indices of Self-care of Hypertension Inventory Version 3.0 (SC-HI v3.0).
[image: Table displaying reliability statistics for different scales. For Maintenance, Monitoring, Management, and Total SC-HI v3.0, it includes the number of items, Cronbach’s alpha, ICC, 95% confidence interval (lower and upper bounds), and P-values. The Total SC-HI v3.0 has the highest alpha (0.879) and ICC (0.842). All P-values are less than 0.001.]




Discussion

Self-care is the key element of HTN control (10). The existence of a comprehensive, appropriate and brief tool to measure HTN self-care can facilitate interventions that promote self-care in hypertensive patients (17). As a result, this study was carried out with the aim of translating and examining the validity and reliability of the SC-HI V3 in Iranian hypertensive people. The results indicated that the Persian version of the SC-HI V3 had good validity and reliability.

In the phase of qualitative face and content validity, a number of items were partially revised according to the opinions of patients and expert panel without changing the main concept. Also, the expressions of the Likert scale of the instrument were changed to some extent according to the opinion of the experts. In quantitative content validity, CVR and S-CVI/Ave of the questionnaire were 0.950 and 0.987, respectively, which indicates the appropriate content validity of the Persian version of SC-HI V3. In the construct validity evaluation, according to CFA results, the SC-HI V3 with 21 items and three scales of maintenance (7 items), monitoring (7 items) and management (7 items) was confirmed with good fit indices. In total, the findings of our research confirmed the Self-care of Chronic Illness theory as the basis of this inventory. In the reliability evaluation, the internal consistency was measured with Cronbach’s alpha coefficient and stability reliability was measured by calculating the ICC. These coefficients for the whole inventory were 0.879 and 0.842, respectively, which indicated the appropriate reliability of the Persian version of SC-HI V3.

The results of our study were in line with the outcomes obtained in the examination of the psychometric properties of the English and Thai versions of SC-HI (13, 21, 22). Dickson et al. (21) developed and examined the psychometric features of the SC-HI V3 English version. The results indicated the two-factor structure of maintenance scale and unidimensional structure of monitoring and management scales of the third version of SC-HI. Also, the results showed that SC-HI V3, with the creation of a new monitoring scale, is a valid reflection of the Self-care of Chronic Illness theory and it measures the basic components of HTN self-care well.

Also, in the initial version of this inventory, which included three scales: maintenance, management, and confidence, the maintenance scale (CFI = 0.973, RMSEA = 0.085) and confidence (CFI = 0.979, RMSEA = 0.071) were confirmed with one dimension, and the management scale (CFI = 0.998, RMSEA = 0.07) was confirmed with two dimensions (22).

Suwanno et al. examined the validity and reliability of the second version of the SC-HI in Thailand. The secondary version of this inventory lacked the monitoring scale and instead had the confidence scale. In this version, the maintenance scale showed three factors structure, management scale two factors structure and confidence scale with one factor structure. The results of the confirmatory factor analysis indicated appropriate fit indices. The reliability results also indicated the acceptable reliability of maintenance scale (α = 0.68 and ω = 0.70) and confidence scale (α = 0.89 and ω = 0.90), but the reliability coefficients of management scale (α = 0.62 and ω = 0.65) were low in this study (13).

In examining the psychometric properties of the Hypertension Self-Care Profile in the Iranian population, the Cronbach’s alpha of the entire instrument was 0.865 (40), and in the Eghbali-Babadi et al. (19) study, the Cronbach’s alpha of the hypertension self-care questionnaire was 0.833, while in our study, the Cronbach’s alpha of the SC-HI v3 was higher and 0.879.

In our study, the first scale was maintenance, which was confirmed with 7 items. ICC and Cronbach’s alpha coefficient of this scale were 0.858 and 0.715, respectively. This scale measures 9 key behaviors necessary to maintain blood pressure within the appropriate range. These behaviors are: drug therapy (2 items), visiting health care provider, having regular physical activity, stress control, consuming low-salt foods even at parties, prevention of getting sick, consumption of fruits and vegetables, and avoiding smoking. This scale includes both behaviors related to lifestyle modification and adherence to treatment, which were gathered based on guidelines, published articles, and the American Heart Association (22). Also, these behaviors are consistent with the guidelines on HTN provided by the World Health Organization (WHO) and the Center for Disease Control (CDC) (41, 42). In this study, two items were removed from this scale due to low factor loading. This may be due to the participants not understanding the items properly, or, due to their old age and relatively low literacy, concepts such as stress management techniques were not known in our society.

Having a healthy lifestyle as the first step in the treatment of HTN can play a role as much as a HTN drug (43, 44). Also, preventing the need to drug therapy, reducing the need for drug therapy, improving drug effects and preventing cardiovascular diseases are some of the effects of implementing these behaviors (44–46). As a result, lifestyle modification behaviors along with therapeutic behaviors can maintain blood pressure in a normal range. The evaluation of these behaviors in hypertensive patients can be very helpful, which is provided by this scale.

The second scale in our study was monitoring, which was confirmed with 7 items. ICC and Cronbach’s alpha coefficient of this scale were 0.799 and 0.846, respectively. This scale measures behaviors such as monitoring blood pressure and weight, performing periodical checkups, checking signs and symptoms caused by increasing blood pressure, dangerous signs and symptoms, and checking side effects of drugs. The only way to check the effectiveness of drug therapy and lifestyle modifications is regular blood pressure monitoring. This regular monitoring can even help to adjust drug dosage, drug change and treatment decisions (47). Changes in weight are also related to changes in blood pressure in such a way that weight loss is associated with a decrease in systolic and diastolic blood pressure, while weight gain is associated with uncontrolled HTN. Therefore, weight loss is a key strategy in HTN management (48, 49). As a result, regular monitoring of weight can be helpful in these patients. Side effects of drugs are also one of the reasons for poor treatment compliance in hypertensive patients (50). Therefore, monitoring these side effects and informing the health care providers can help to change the drug regimen and reduce the side effects and thus improve treatment compliance. Finally, this scale can be very effective by evaluating monitoring actions in HTN.

The third scale of SC-HI V3 was management, which was confirmed with 7 items. ICC and Cronbach’s alpha coefficient of this scale were0.756 and 0.755, respectively. This scale obtained the lowest reliability coefficient compared to other scales, which is consistent with the results of studies conducted in Thailand, Poland, and Brazil (13, 16, 51). In this scale, the possible actions that patients take when blood pressure increases to control and manage it, are evaluated; such as reducing salt and caffeine consumption, reducing stress levels, contacting a health care provider, and the level of confidence of patients about the effectiveness of the actions taken during increased blood pressure. Actions such as relaxation cause a decrease in diastolic and systolic blood pressure (52). Also, the consumption of substances containing caffeine such as coffee can cause a rapid increase in blood pressure, which should be reduced when the blood pressure increases (53, 54). As a result, this scale is useful for evaluating the management power of patients with HTN.

This inventory can partially meet the need of researchers to have a short, valid and reliable inventory. In addition, health care providers can use this inventory to measure the level of self-care of patients with hypertension. Also, in the field of patient education, this inventory can be used in the initial assessment and final evaluation.

One of the limitations of this study was that it was conducted in only one city in Iran (Gonabad) which may limit external validity, so it is suggested that future studies further investigate the psychometric properties of SC-HI v3 in diverse settings. Another limitation of this study is the lack of assessment of divergent or discriminant validity, and it is suggested that researchers in other regions of Iran further investigate these indicators. In Iran, people who are diagnosed with hypertension by a doctor often immediately join online health center systems, so it can be said that there is a very small percentage of people who may have been underrepresented. But, future studies should consider this issue. Among the strengths of this study compared to previous studies, we can mention the large sample size and the calculation of the external reliability index, i.e., intraclass correlation coefficient (ICC). Also, in the current study, face validity was assessed qualitatively and content validity was examined both qualitatively and quantitatively; that in previous studies, the evaluation of this validities has been given less attention.



Conclusion

The Persian version of SC-HI V3 with 3 scales and 21 items had good validity and reliability. As a reflection of the Self-care of Chronic Illness theory, this inventory is able to evaluate essential components in HTN self-care. This tool is not only useful for measuring the level of self-care of hypertensive patients, but it can also be used to evaluate the effectiveness of lifestyle educational interventions and treatment compliance programs. It is also possible to use the scales of this inventory to check the level of monitoring and management ability of patients when blood pressure increases.



Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found in the article/supplementary material.



Ethics statement

This study involving humans has been reviewed and approved by the Ethics Committee of Gonabad University of Medical Sciences (Code of Ethics: IR.GMU.REC.1402.016). Written informed consent was obtained from the participants. The information obtained from the participants was confidential and did not contain personal identification information. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

FN: Conceptualization, Data curation, Investigation, Methodology, Project administration, Software, Supervision, Validation, Writing – original draft, Writing – review & editing. AJ: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Software, Validation, Writing – original draft, Writing – review & editing. EH: Conceptualization, Investigation, Methodology, Software, Writing – original draft, Writing – review & editing. MS: Conceptualization, Investigation, Methodology, Project administration, Software, Supervision, Validation, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study was received financial support from Nursing Research Center, Gonabad University of Medical Sciences.



Acknowledgments

The authors express their gratitude of Gonabad University of Medical Sciences. We sincerely thank all the participants who cooperated with us in this study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Abbreviations


HTN, Hypertension; SC-HI V3, Self-care of Hypertension Inventory Version 3.0; WHO, World Health Organization; CDC, Centers for Disease Control and Prevention; CFA, Confirmatory factor analysis; PCFI, Parsimony comparative fit index; AGFI, Adjusted goodness of fit index; RMSEA, Root Mean Square error of approximation; CFI, Comparative fit index; PNFI, Parsimonious normed fit index; x2/df, Chi-square ratio to degree of freedom; GFI, Goodness of Fit Index; RFI, Relative Fit Index;IFI, Incremental fit index;NFI, Normed Fit Index.




References
	 1. Giles, TD, Materson, BJ, Cohn, JN, and Kostis, JB. Definition and classification of hypertension: an update. J Clin Hypertens. (2009) 11:611–4. doi: 10.1111/j.1751-7176.2009.00179.x 
	 2. Motlagh, SFZ, Chaman, R, Sadeghi, E, and Eslami, AA. Self-care behaviors and related factors in hypertensive patients. Iran Red Crescent Med J. (2016) 18:805. doi: 10.5812/ircmj.35805 
	 3. World Health Organization. Hypertension. Available online at: https://wwwwhoint/news-room/fact-sheets/detail/hypertension#:~:text=Hypertension%20%CC%B6%20or%20elevated%20blood,brain%2C%20kidney%20and%20other%20diseases&text=An%20estimated%2046%25%20of%20adults,hypertension%20are%20diagnosed%20and%20treated (Accessed March 12, 2025).
	 4. Gebremichael, GB, Berhe, KK, Beyene, BG, and Gebrekidan, KB. Self-care practices and associated factors among adult hypertensive patients in Ayder comprehensive specialized hospital, Tigray, Ethiopia, 2018. BMC Res Notes. (2019) 12:1–6. doi: 10.1186/s13104-019-4502-y 
	 5. Mortensen, RM. Hypertension In: LM McManus and RN Mitchell, editors. Pathobiology of human disease. San Diego: Academic Press (2014). 2958–69.
	 6. Habib, GB. Chapter 41 - hypertension In: GN Levine, editor. Cardiology secrets. Fifth ed. Amsterdam: Elsevier (2018). 369–76.
	 7. Tebelu, DT, Tadesse, TA, Getahun, MS, Negussie, YM, and Gurara, AM. Hypertension self-care practice and its associated factors in bale zone, Southeast Ethiopia: a multi-center cross-sectional study. J Pharm Policy Pract. (2023) 16:1–10. doi: 10.1186/s40545-022-00508-x 
	 8. Oori, MJ, Mohammadi, F, Norozi, K, Fallahi-Khoshknab, M, Ebadi, A, and Gheshlagh, RG. Prevalence of HTN in Iran: meta-analysis of published studies in 2004-2018. Curr Hypertens Rev. (2019) 15:113–22. doi: 10.2174/1573402115666190118142818 
	 9. Sepanlou, SG, Mehdipour, P, Ghanbari, A, Djalalinia, S, Peykari, N, Kasaeian, A , et al. Levels and trends of hypertension at national and subnational scale in Iran from 1990 to 2016: a systematic review and pooled analysis. Arch Iran Med. (2021) 24:306–16. doi: 10.34172/aim.2021.43 
	 10. Alsaqer, K, and Bebis, H. Cross-cultural adaptation, validity, and reliability of the Arabic version of the self-care of hypertension inventory scale among older adults. J Cardiovasc Nurs. (2021) 36:430–6. doi: 10.1097/JCN.0000000000000738 
	 11. Guo, YJ, Hu, XY, Ji, HJ, Zhao, Q, Wang, LY, Zhou, XY , et al. The status and predictors of self-care among older adults with hypertension in China using the Chinese version of self-Care of Hypertension Inventory–a cross-sectional study. Nurs Open. (2022) 9:1241–61. doi: 10.1002/nop2.1165 
	 12. World Health Organization. Self care interventions for health. Available online at: https://wwwwhoint/health-topics/self-care#tab=tab_1 (Accessed February 13, 2023).
	 13. Suwanno, J, Phonphet, C, Thiamwong, L, Mayurapak, C, and Ninla-Aesong, P. Evaluating the dimensionality and reliability of the Thai self-Care of Hypertension Inventory Version 2.0. Asian Nurs Res. (2022) 16:197–207. doi: 10.1016/j.anr.2022.08.002
	 14. Melaku, T, Bayisa, B, Fekeremaryam, H, Feyissa, A, and Gutasa, A. Self-care practice among adult hypertensive patients at ambulatory clinic of tertiary teaching Hospital in Ethiopia: a cross-sectional study. J Pharma Policy Pract. (2022) 15:23. doi: 10.1186/s40545-022-00421-3 
	 15. Du, M, Kong, H, Ran, L, Ran, Y, Bai, L, Du, Y , et al. Associations among health-promoting lifestyle, self-care agency and health-related quality of life in Bai older adults with hypertension in Yunnan China. BMC Geriatr. (2022) 22:942. doi: 10.1186/s12877-022-03608-0 
	 16. Silveira, LCJ, De Maria, M, Dickson, VV, Avila, CW, Rabelo-Silva, ER, and Vellone, E. Validity and reliability of the self-care of hypertension inventory (SC-HI) in a Brazilian population. Heart Lung. (2020) 49:518–23. doi: 10.1016/j.hrtlng.2020.02.048 
	 17. Han, H-R, Song, H-J, Nguyen, T, and Kim, MT. Measuring self-care in patients with hypertension: a systematic review of literature. J Cardiovasc Nurs. (2014) 29:55–67. doi: 10.1097/JCN.0b013e3182775fd1
	 18. Han, H-R, Lee, H, Commodore-Mensah, Y, and Kim, M. Development and validation of the hypertension self-care profile: a practical tool to measure hypertension self-care. J Cardiovasc Nurs. (2014) 29:E11–20. doi: 10.1097/JCN.0b013e3182a3fd46 
	 19. Eghbali-Babadi, M, Feizi, A, Khosravi, A, Nouri, F, Taheri, M, and Sarrafzadegan, N. Development and evaluation of the psychometric properties of a hypertension self-care questionnaire. ARYA Atheroscl. (2019) 15:241–9. doi: 10.22122/arya.v15i5.1835 
	 20. Luciani, M, De Maria, M, Page, SD, Barbaranelli, C, Ausili, D, and Riegel, B. Measuring self-care in the general adult population: development and psychometric testing of the self-care inventory. BMC Public Health. (2022) 22:1–10. doi: 10.1186/s12889-022-12913-7 
	 21. Dickson, VV, Fletcher, J, and Riegel, B. Psychometric testing of the self-care of hypertension inventory version 3.0. J Cardiovasc Nurs. (2021) 36:411–9. doi: 10.1097/JCN.0000000000000827 
	 22. Dickson, VV, Lee, C, Yehle, KS, Abel, WM, and Riegel, B. Psychometric testing of the self-care of hypertension inventory. J Cardiovasc Nurs. (2017) 32:431–8. doi: 10.1097/JCN.0000000000000364 
	 23. Zhao, Q, Guo, Y, Gu, Y, and Yang, L. Translation and cross-cultural adaptation of the Chinese version of the self-care of hypertension inventory in older adults. J Cardiovasc Nurs. (2019) 34:124–9. doi: 10.1097/JCN.0000000000000522 
	 24. Metin, ZG, Eren, MG, Ozsurekci, C, and Cankurtaran, M. Turkish validity and reliability of the self-care of hypertension inventory (SC-HI) among older adults. J Community Health Nurs. (2023) 40:64–77. doi: 10.1080/07370016.2022.2078163 
	 25. Mundfrom, DJ, Shaw, DG, and Ke, TL. Minimum sample size recommendations for conducting factor analyses. Int J Test. (2005) 5:159–68. doi: 10.1207/s15327574ijt0502_4
	 26. Riegel, B, De Maria, M, Barbaranelli, C, Matarese, M, Vellone, E, and Jaarsma, T. Symptom recognition as a mediator in the self-care of chronic illness. Front Public Health. (2022) 10:883299. doi: 10.3389/fpubh.2022.883299
	 27. Self-Care Measures. Available online at: https://self-care-measurescom/instrument-translation-process/ (Accessed March 12, 2025).
	 28. Lawshe, CH. A quantitative approach to content validity. Pers Psychol. (1975) 28:563–75. doi: 10.1111/j.1744-6570.1975.tb01393.x
	 29. Hyrkäs, K, Appelqvist-Schmidlechner, K, and Oksa, L. Validating an instrument for clinical supervision using an expert panel. Int J Nurs Stud. (2003) 40:619–25. doi: 10.1016/S0020-7489(03)00036-1
	 30. Singh, N, Ponde, V, Jagannathan, B, Rao, PB, Dixit, A, and Agarwal, G. Development and validation of a questionnaire to study practices and diversities in plexus and peripheral nerve blocks. Indian J Anaesth. (2021) 65:197–201. doi: 10.4103/ija.IJA_1161_20 
	 31. Henry, JW, and Stone, RW. A structural equation model of end-user satisfaction with a computer-based medical information system. Inform Resour Manag J. (1994) 7:21–33.
	 32. Schumacker, RE, and Lomax, RG. A beginner's guide to structural equation modeling 2nd Edn. Mahwah, New Jersey: Psychology press (2004).
	 33. Kline, R. Details of path analysis In: Principles and practice of structural equation modeling. New York: Guilford (2005)
	 34. Kline, RB. Principles and practice of structural equation modeling. New York: Guilford publications (2023).
	 35. Schreiber, JB, Nora, A, Stage, FK, Barlow, EA, and King, J. Reporting structural equation modeling and confirmatory factor analysis results: a review. J Educ Res. (2006) 99:323–38. doi: 10.3200/JOER.99.6.323-338
	 36. Hooper, D, Coughlan, J, and Mullen, M, editors. Evaluating model fit: a synthesis of the structural equation modelling literature. 7th European conference on research methodology for business and management studies; (2008).
	 37. Taber, KS. The use of Cronbach’s alpha when developing and reporting research instruments in science education. Res Sci Educ. (2018) 48:1273–96. doi: 10.1007/s11165-016-9602-2
	 38. Ebadi, A, Zarshenas, L, Rakhshan, M, Zareiyan, A, Sharifnia, S, and Mojahedi, M. Principles of scale development in health science. Tehran: Jame-e-negar (2017).
	 39. Koo, TK, and Li, MY. A guideline of selecting and reporting intraclass correlation coefficients for reliability research. J Chiropr Med. (2016) 15:155–63. doi: 10.1016/j.jcm.2016.02.012 
	 40. Ghanei Gheshlagh, R, Parizad, N, Ghalenoee, M, Dalvand, S, Farajzadeh, M, and Ebadi, A. Psychometric properties of Persian version of hypertension self-care profile in patients with high blood pressure. koomesh. (2019) 21:e153033
	 41. World Health Organization. Hypertension. Available online at: https://wwwwhoint/health-topics/hypertension#tab=tab_3 (Accessed February 27, 2024).
	 42. Prevention CfDCa. Manage high blood pressure. (2024). Available online at: https://wwwcdcgov/bloodpressure/managehtm (Accessed February 27, 2024).
	 43. Ahmadi, S, Sajjadi, H, Nejad, FN, Ahmadi, N, Karimi, SE, Yoosefi, M , et al. Lifestyle modification strategies for controlling hypertension: how are these strategies recommended by physicians in Iran? Med J Islam Repub Iran. (2019) 33:43. doi: 10.47176/mjiri.33.43
	 44. Nicoll, R, and Henein, MY. Hypertension and lifestyle modification: how useful are the guidelines? Br J Gen Pract. (2010) 60:879–80. doi: 10.3399/bjgp10X544014
	 45. Buda, ES, Hanfore, LK, Fite, RO, and Buda, AS. Lifestyle modification practice and associated factors among diagnosed hypertensive patients in selected hospitals, South Ethiopia. Clinical Hypert. (2017) 23:1–9. doi: 10.1186/s40885-017-0081-1 
	 46. Ajani, UA, Dunbar, SB, Ford, ES, Mokdad, AH, and Mensah, GA. Sodium intake among people with normal and high blood pressure. Am J Prev Med. (2005) 29:63–7. doi: 10.1016/j.amepre.2005.07.008 
	 47. MayoClinic. Get the most out of home blood pressure monitoring print. Available online at: https://wwwmayoclinicorg/diseases-conditions/high-blood-pressure/in-depth/high-blood-pressure/art-20047889#:~:text=Help%20track%20your%20treatment,adjusting%20dosages%20or%20changing%20medications (Accessed February 28, 2024).
	 48. Sabaka, P, Dukat, A, Gajdosik, J, Bendzala, M, Caprnda, M, and Simko, F. The effects of body weight loss and gain on arterial hypertension control: an observational prospective study. Eur J Med Res. (2017) 22:1–7. doi: 10.1186/s40001-017-0286-5 
	 49. Kazibwe, R, Singleton, MJ, Ahmad, MI, Kaze, AD, Chevli, PA, Namutebi, JH , et al. Association between weight variability, weight change and clinical outcomes in hypertension. Am J Prevent Cardiol. (2023) 16:100610. doi: 10.1016/j.ajpc.2023.100610 
	 50. Gavrilova, A, Bandere, D, Rutkovska, I, Šmits, D, Mauriņa, B, Poplavska, E , et al. Knowledge about disease, medication therapy, and related medication adherence levels among patients with hypertension. Medicina. (2019) 55:715. doi: 10.3390/medicina55110715 
	 51. Świątoniowska-Lonc, N, Polański, J, and Jankowska-Polańska, B. Psychometric properties of the polish version of the self-care of hypertension inventory. J Cardiovasc Nurs. (2021) 36:437–45. doi: 10.1097/JCN.0000000000000776 
	 52. Jiménez-Rodríguez, D, Conesa-Garcerán, M, and Belmonte-García, T. Evaluation of the effect of relaxation therapy in patients with arterial hypertension. Enfermería Clínica. (2019) 29:178–85. doi: 10.1016/j.enfcli.2018.07.005 
	 53. Tuasikal, MI, Felani, MR, Fathoni, MY, and Sabara, SMA. 74. The effect of caffeinated coffee on blood pressure: a systematic review. J Hypertens. (2021) 39:e19–20. doi: 10.1097/01.hjh.0000752644.80309.6e
	 54. Kujawska, A, Kujawski, S, Hajec, W, Skierkowska, N, Kwiatkowska, M, Husejko, J , et al. Coffee consumption and blood pressure: results of the second wave of the cognition of older people, education, recreational activities, nutrition, comorbidities, and functional capacity studies (COPERNICUS). Nutrients. (2021) 13:3372. doi: 10.3390/nu13103372 


Copyright
 © 2025 Naddafi, Jafari, Hosseinzadeh Younesi and Sajjadi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
ORIGINAL RESEARCH
published: 23 April 2025
doi: 10.3389/fpubh.2025.1521673








[image: image2]

Development of a questionnaire to evaluate the management of gestational diabetes mellitus patients among obstetric nurses

Yongyan Zhu1,2*, Yumin Ren3, Jing Ma2, Feifei Wan1, Feifan Liu1, Fangfang Du1, Weili Li1, Tian Tian1, Xiaoqian Liu1, Lili Li4 and Zhumin Jia4*


1Department of Nursing, Henan Vocational College of Tuina, Luoyang, China

2College of Nursing, Henan University of Science and Technology, Luoyang, China

3Third Affiliated Hospital of Henan University of Science and Technology, Luoyang, China

4First Affiliated Hospital of Henan University of Science and Technology, Luoyang, China

Edited by
 Olga Ribeiro, Escola Superior de Enfermagem do Porto, Portugal

Reviewed by
 Sónia Brandão, Escola Superior de Enfermagem do Porto, Portugal
 Catarina Sousa Silva, University of Porto, Portugal

*Correspondence
 Yongyan Zhu, 964271305@qq.com 
 Zhumin Jia, jiazhumin@163.com

Received 02 November 2024
 Accepted 27 March 2025
 Published 23 April 2025

Citation
 Zhu Y, Ren Y, Ma J, Wan F, Liu F, Du F, Li W, Tian T, Liu X, Li L and Jia Z (2025) Development of a questionnaire to evaluate the management of gestational diabetes mellitus patients among obstetric nurses. Front. Public Health 13:1521673. doi: 10.3389/fpubh.2025.1521673
 





Background: The role of obstetric nurses in the management of gestational diabetes mellitus (GDM) is becoming increasingly important, and their management level will directly affect the patient’s health education and even the pregnancy outcome. However, there is a lack of tools to measure the competencies of GDM management among obstetric nurses.
Methods: The questionnaire was developed in two stages: (a) creation of an initial questionnaire based on the definition of competency, literature review, and semi-structured interviews, followed by two rounds of Delphi expert inquiry; (b) evaluation of the questionnaire via piloting study on 30 obstetric nurses and testing of validity and reliability on 239 obstetric nurses.
Results: A questionnaire containing dimensions of professional knowledge, professional skills, professional competence and personal attitude was developed. Correlation analysis revealed statistically significant correlations (p < 0.01) between each item and the total score, although two items had r-values <0.4, indicating weak correlations, so they were removed. The initial Cronbach’s α coefficient of 0.970 indicated that no items needed to be excluded. Five experts evaluated the content validity, yielding an S-CVI/Ave of 0.95 and the I-CVI values range from 0.80 to 1.00, meeting the reference standard. The Cronbach’s α coefficients for the four dimensions ranged from 0.793 to 0.928, while the overall Cronbach’s α coefficient of the questionnaire was 0.970. The retest reliability was 0.907, and the fold-half reliability was 0.950. The results of the reliability tests all met the measurement requirements of the questionnaire and could be used to evaluate the competency of obstetric nurses in the management of GDM patients.
Conclusion: This study developed an assessment tool for evaluating the management ability of obstetric nurses for GDM patients, which consists of four dimensions and 35 items. The dimensions and items demonstrate the content of the competence theory, and the questionnaire shows good stability and reliability and validity.
Recommendations for practice: It is recommended that healthcare institutions integrate this questionnaire into training and evaluation programs for obstetric nurses to improve care quality for GDM patients. Regular use will ensure nurses have the knowledge, skills, and attitudes needed to provide optimal care.
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1 Introduction

Gestational diabetes mellitus (GDM) is one of the most common medical conditions affecting pregnant women (1, 2), the prevalence of which has risen dramatically worldwide with the rapid socioeconomic and lifestyle transformation (3, 4). According to data from International Diabetes Federation (IDF) and World Health Organization (WHO), the global incidence of GDM in recent years is 16.5%–17.0% (5), and that of China is 17.5%–18.9% (6, 7). Scientific and standardized management is crucial for maintaining normal blood glucose levels and improving the prognosis of GDM patients (8).

With regard to gestational diabetes mellitus management (GDMM), an abundance of guidelines have been formulated by the International Diabetes Federation, the World Health Organization, the United States (9), the United Kingdom, Canada and New Zealand (10, 11). At present, the GDMM in developed countries is relatively mature, management centers or multidisciplinary clinics are set up in hospitals (12, 13). For example, the National Health Service (NHS) system administers all public hospitals and unifies GDM outpatient management in the UK (14). The development of GDMM in China is relatively late, and the management mode is diversified (14), it is difficult to form a unified standard and mode. At present, the GDMM in China is mainly concentrated in the outpatient department, and the managers are mainly obstetricians (15), but there are some problems such as limited communication time and poor management effect. With the increasing number of GDM patients and the increasing demand for GDMM, obstetric nurses have gradually participated in the GDMM in recent years, and even played a leading role in it (16). In addition, the delivery management and postpartum management of GDM patients in most domestic hospitals are mainly completed by obstetric medical staff. Whether patients can get timely and standardized management is closely related to the GDMM level of obstetric medical staff.

Previous studies have shown that although obstetrical medical staff have a certain degree of GDM knowledge, their knowledge is not comprehensive, especially since the scores of obstetrical nurses on GDM-related knowledge are significantly lower than that of doctors. Obstetric nurses play a critical role as consultants, educators, and coordinators in the GDMM (17). As consultants, they provide essential guidance to pregnant women with GDM and their caregivers on key aspects, including diet, exercise, and blood glucose monitoring. As educators, they deliver comprehensive instruction on blood glucose management, dietary recommendations during pregnancy, postpartum lifestyle modifications, and psychological care for GDM patients. As coordinators, obstetric nurses facilitate effective communication and collaboration among GDM patients, their caregivers, obstetricians, nutritionists, and other healthcare professionals involved in the care process. A survey on GDM nursing knowledge, attitude and behavior of obstetric nurses in a hospital in Shandong Province was conducted, and the results showed that the score of GDM knowledge for obstetric nurses was only 50%, in particular, knowledge about GDM risk factors, disease complications, and effects of diseases on newborns were lack. Choi et al. (18) investigated the knowledge of nurses about GDM by using a 30-item knowledge questionnaire about GDM consisting of eight areas, and the results showed that the mean score of knowledge on GDM was 23.18. The results of this study suggest that nurses should be trained both systematically and individually on GDM to enhance their ability to detect and prevent the condition. This training would also increase their confidence in educating patients about GDM.

The GDMM level of obstetrical nurses directly affects the health education effect of GDM patients and even affects the pregnancy outcome (19, 20). However, at present, except for a few scholars’ investigation and research on the knowledge level of obstetric nurses, no relevant research has been found on the evaluation of their comprehensive management level. To date, no tool has emerged to evaluate the GDMM among obstetric nurses. The lack of this tool may be a key barrier to improving the GDMM level of obstetric nurses. The objective of this study was to develop and validate a questionnaire to measure the GDMM among obstetric nurses based on the competency framework.



2 Methods

We developed the questionnaire in two phases: Phase One was for the questionnaire creation, including initial items creation and Delphi expert inquiry; Phase Two was for the evaluation of questionnaire through piloting study and testing of validity and reliability. The global process of the questionnaire development is depicted in Figure 1.

[image: Flowchart detailing a two-phase process for creating and evaluating a questionnaire. Phase 1, "Questionnaire Creation," includes Initial Items Creation and Delphi Expert Inquiry, resulting in Version 1 with 37 items, and Version 2 with 37 items. Phase 2, "Evaluation of Questionnaire," involves a piloting study with 30 obstetric nurses and testing with 239 participants, resulting in Version 3 with 37 items and a final version with 35 items. Key methods include content validity, structural validity, and reliability testing. Definitions for dimensions and item types are provided at the bottom.]

FIGURE 1
 Global process of the questionnaire development.


Participants were given written information about the aim and the procedures of the study, and the right to withdraw at any time. Participants were assured that their names would not be used, and confidentiality would be maintained by the researchers. Before data collection, informed consent was obtained from each participant. Participation was voluntary.


2.1 Phase 1: questionnaire creation

This phase included two stages: (1) initial items creation and (2) Delphi expert inquiry.


2.1.1 Initial items creation

The design of the questionnaire was based on the definition of competency as “the capacity of nurses to integrate cognitive, affective, and psychomotor abilities in nursing care provision” (21, 22). It encompasses a wide range of observable knowledge, skills, attitudes, and behavior patterns, which together constitute the capacity to provide a specific professional service (23). This study is grounded in the principles and standards of competency theory. Drawing upon the key elements of competency, the research team engaged in an extensive discussion, incorporating feedback from clinical nursing experts and reviewing relevant literature, to develop the corresponding competency assessment dimensions. We therefore consider that the GDMM requires obstetric nurses to advance their abilities in all domains of GDMM competence (i.e., knowledge, skills, attitudes/beliefs).

Firstly, a literature review was performed by taking “gestational diabetes,” “obstetrics and gynecology,” “obstetrics,” “nurses,” “nursing,” “management,” “questionnaire,” “scale” and “preparation/development” as subject terms in the databases of PubMed, Elsevier, EBSCO, Web of Science, Springer, CNKI, etc. The relevant literature was summarized, and a partial entries pool of the questionnaire was formed. In the initial stage, 28 items were developed with key elements of GDMM competence.

A qualitative study using in-depth, face-to-face interviews was adopted to enrich the entry pool, the purposive sampling was adopted. Eleven nurses and seven nurse managers at six hospitals in Luoyang City, China, completed the semi-structured interview between November 2021 and December 2021. Outlined interviews for obstetric nurses and obstetric nursing managers are listed in Supplementary Table S1. The interview recording and notes were sorted out in time after each interview; these interview data were summarized and analyzed using Colaizzi’s 7-step analysis method concerning phenomenological data (24). A total of 37 initial items (Version 1) were developed through literature review and qualitative interview.



2.1.2 Delphi expert inquiry

An expert group, including 10 experts from Shanghai, Zhengzhou, Shenzhen, Luoyang, Xinxiang, and Handan, China, were selected to conduct two rounds of Delphi expert inquiry for the questionnaire. The experts must meet at least one of the criteria (a, b, c) and simultaneously meet criteria (d and e): (a) nursing education experts: engaged in nursing education for ≥5 years, with a postgraduate degree or an associate senior professional title or above; (b) obstetrics and gynecology experts: engaged in obstetric and gynecological clinical practice or nursing for ≥5 years, with a postgraduate degree or an associate senior professional title or above; (c) diabetes experts: engaged in diabetes clinical practice or nursing for ≥5 years, with a postgraduate degree or an associate senior professional title or above; (d) familiar with the current status of gestational diabetes management; (e) informed consent and voluntary participation in this study. These experts analyzed the dimensionality of the initial questionnaire (Version 1) and the adequacy of its items using the Delphi consensus technique (25–27). The group comprised 10 professionals with expertise in the fields of GDM education, care, management and clinical medicine. Each expert received the questionnaire by email along with a description of its objectives and dimensions. The experts assessed the adequacy of items, their relevance in the assigned dimension, and their comprehensibility, responding on a 5-point Likert scale. They were also asked to propose improvements in the wording of items or other aspects when appropriate.

The degree of consensus among experts is usually measured using the coefficient of variation (CV) and Kendall’s coefficient of concordance W. CV indicates the consistency of experts’ opinions on a particular item; the smaller the value, the better the coordination of expert opinions, with CV <0.25 being the standard. W measures the level of agreement among the rating data, indicating whether there is significant disagreement or divergence in experts’ opinions and evaluations of the questionnaire items. The value ranges from 0–1, with higher values indicating better coordination. Additionally, the W value needs to be subjected to a chi-square test; the smaller the p-value, the higher the reliability of the test for expert coordination (28).

The degree of consensus among experts is measured using the mean relevance score (Mj) and the full score rate (Kj) for each item. Using the Likert 5-point scale, the mean score should be above 3.5 points. The full score rate (Kj) can serve as a supplementary indicator; the higher the Kj value, the more experts rated the item as a full score, indicating the greater importance of the item. If an item does not meet both the mean score and the full score rate criteria, it should be deleted.




2.2 Phase 2: evaluation of the questionnaire

This phase included two stages: (1) pilot study and (2) testing of validity and reliability.


2.2.1 Pilot study

A pilot study was conducted on 30 obstetric nurses [the number of participants in the pilot study should be three to five times the number of dimensions in the questionnaire (29), and the optimal sample size for testing typically ranges from 25 to 75 participants (30)] with professional experience of ≥1 years working in hospital engaged in obstetric care. The aim was to test whether the items of the questionnaire were suitable for obstetric nurses.

Comments of the obstetric nurses revealed no lack of clarity in the wording of the items. The items were readable, explicit, and accurate in reflecting the GDMM among obstetric nurses.



2.2.2 Testing of validity and reliability

The number of nurses employed to validate this questionnaire was calculated based on an item-to-participant ratio of 1:5 to 1:10 (31). We included more nurses in consideration of missing data. Because the purpose of this survey was to develop a generalized instrument that could be used across a wide range of programs and organizations among nursing professionals, the sample was deliberately chosen to be as heterogeneous as possible, obstetric nurses who met the inclusion criteria were selected from Zhengzhou, Shenyang, Shenzhen, Dalian, Luoyang, Ordos, and other cities as research subjects. The recommended sample size for validation studies typically ranges from 200 to 400 participants (32). The survey was conducted between May 2022 and July 2022 in seven hospitals in China. Data were collected by the researchers using questionnaires at nurse meetings in hospital units and by email. The response rate across the hospitals was 96.37%; a total of 239 questionnaires were returned and analyzed.

After collecting the questionnaires, the data were verified by two individuals and manually entered into an Excel spreadsheet. Subsequently, the data were imported into SPSS 21.0 for analysis.

	a) Project analysis

In this study, the items were analyzed using the critical ratio, homogeneity test, and Cronbach’s α coefficient, the corresponding methods were the critical ratio method, item-total correlation analysis, and Cronbach’s α coefficient method, respectively.

The critical ratio method, also known as the extreme group method, refers to the degree to which test items differentiate the content being studied. The higher the value, the stronger the discriminative ability of the item. Firstly, the total scores of the questionnaires are calculated and ranked in descending order. The top 27% are defined as the high-score group, and the bottom 27% as the low-score group. Independent samples t-tests are then used to analyze the items of both groups. When the decision value (CR value) shows a statistically significant difference (p < 0.05) and CR ≥3.0, it indicates that the item has good discriminative ability and should be retained; otherwise, it should be deleted.

The homogeneity test analysis uses the item-total correlation analysis method, which screens indicators based on the correlation coefficient between each item and the total score of the questionnaire. When the correlation coefficient r ≥ 0.4 and is statistically significant (p < 0.05), it indicates that the item has high homogeneity with the questionnaire and should be retained; otherwise, it should be deleted.

This study calculates the Cronbach’s α coefficient for each dimension and the questionnaire as a whole. If deleting a particular item increases the Cronbach’s α coefficient of the questionnaire, it indicates that the presence of that item reduces the internal consistency of the questionnaire. Thus, the item can be considered for deletion to improve the internal consistency of the questionnaire.

	b) Validity testing

Content validity is primarily evaluated by experts based on the relevance and distribution of the questionnaire items. The content validity index (CVI) is used as a quantitative indicator, which includes the item-level CVI (I-CVI) for each item and the scale-level CVI/Ave (S-CVI/Ave), which is the average of all I-CVIs on the scale. The criteria for acceptance are I-CVI ≥0.78 and S-CVI/Ave ≥0.90. In this study, five experts were invited to rate the questionnaire. Each item was rated using a 4-point scale: 1 indicates “not relevant,” 2 indicates “slightly relevant,” 3 indicates “moderately relevant,” and 4 indicates “highly relevant.” The calculation formulas are as follows:

[image: I-CVI equals the number of experts rating three or four divided by the total number of experts.]

[image: S-CVI/Ave formula is shown as "Sum of all I-CVIs / Total number of items".]

Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were used to examine the construct validity of the questionnaire. Pearson correlation coefficient was used to examine the relationship between each dimension and the overall questionnaire. A significance level of p < 0.05 was considered statistically significant. A correlation coefficient between 0.8 and 1.0 indicates a very strong correlation, between 0.6 and 0.8 indicates a strong correlation, and between 0.4 and 0.6 indicates a moderate correlation.

	c) Reliability testing

The internal consistency of the questionnaire was assessed using Cronbach’s α coefficient. A Cronbach’s α ≥0.7 indicates good reliability, with higher values reflecting greater reliability (33).

The entire set of questionnaire items was randomly divided into two equal parts to test the correlation between the two halves. The Spearman–Brown coefficient was used for this assessment.

Test-retest reliability measures the stability and consistency of the questionnaire over time. After an initial completion of the questionnaire, a sample of 30 obstetric nurses was invited to complete the same questionnaire again after a 2-week interval. The correlation coefficients between the total scores and dimensions of the two administrations were calculated. Test-retest reliability should be above 0.7, with higher coefficients indicating greater consistency and stability of the questionnaire.

The acceptability of the questionnaire was evaluated based on factors such as the effective response rate, effectiveness, and the time required to complete the questionnaire.




2.3 Ethics approval

All the participants gave written informed consent to participate in the study and were assured of the anonymity and confidentiality of their information. Moreover, this study was approved by the Medical Ethics Committee of the First Affiliated Hospital of Henan University of Science and Technology (Ethical code: 2023-372).




3 Results


3.1 Phase 1: questionnaire creation


3.1.1 Initial items creation and Delphi expert inquiry

A literature review, along with qualitative interviews, was conducted to develop the initial version (Version 1) of the questionnaire. The initial version of the questionnaire comprised 37 items, organized into four dimensions. The interviews involved 11 obstetric nurses and seven obstetric nursing managers. The 11 obstetric nurses interviewed were aged between 25 and 35 years. Four of them held intermediate-level titles, while the remaining seven had junior titles. One nurse had experience in the endocrinology department, and two had not received training on gestational diabetes mellitus (GDM). The seven obstetric nursing managers, aged 37 to 45 years, all held intermediate-level titles and had 4 to 9 years of experience in obstetric nursing management. Ten experts were selected to conduct two rounds of Delphi expert inquiry for the questionnaire, the degree of coordination and concentration of the first round of expert opinions is listed in Table 1. According to the first round of Delphi expert inquiry, the value of Kendall W is 0.254, the value of x2 is 91.264, and p (0.000) is less than 0.05. The CV values of items “I can provide referral guidance for newborns with abnormal blood sugars.” and “I can use multiple channels to encourage all pregnant women with gestational diabetes to participate in the self-management of their diabetes.” is 0.278 and 0.314, respectively, which are higher than the filtering criteria (less than 0.25), thus, these two items were deleted. The deleted items are not included in the table below. After the first round of correspondence, 35 items remain from the original list.

	a) Professional knowledge dimension (KD)



TABLE 1 Degree of coordination and concentration of first round of expert opinions.
[image: Table listing various competencies related to gestational diabetes mellitus (GDM) across four dimensions: professional knowledge, professional skill, professional ability, and personal attitude. Each item is measured by the degree of coordination and concentration, with coordination represented by CV values around 0.065-0.117, and concentration by Mj and Kj values ranging from 4.20 to 4.90 and 40 to 90, respectively.]

One expert suggested amending “aware of” to “familiar with” in Item K1 to appropriately raise the standard for obstetric nurses; two experts suggested amending “am familiar with” to “know…very well” in Item K2; one expert suggested adding the words “mother and child” before “complications” in Item K6 to provide a clearer point of reference; two experts suggested amending “discharge review” to “review” in Item K10 to provide a more comprehensive statement; and one expert suggested amending Item K11 to read, “I possess the psychological knowledge required to assess the psychological characteristics of patients with GDM,” which focuses on competence, and is consistent with the professional knowledge aspect of the entry after the amendment. These suggestions were accepted.

	b) Professional skill dimension (SD)

Three experts suggested amending “pregnant women” to “patients” in Item S14 to make the title more rigorous after unification; one expert suggested removing “whether…is healthy” from Item S15; one expert suggested amending Item S18 to “I can use psychological knowledge and skills to provide effective psychological intervention for GDM patients”; and one expert suggested that Item S19 be revised to “I can provide targeted dietary guidance for GDM patients.” One expert suggested that Item S20 be changed to “I can provide targeted exercise guidance to GDM patients”; one expert suggested that Item S22 be changed to “I can teach GDM patients how to self-assess and manage their blood glucose levels.” These suggestions were accepted.

	c) Professional ability dimension (AbD)

One expert suggested adding an item “I can teach GDM patients how to perform emergency self-rescue measures in the event of hypoglycemia”; one expert suggested adding an item “I can teach GDM patients to recognize the early symptoms of diabetic ketoacidosis”; one expert suggested adding “optimal” before the Item Ab24 “care issues” and modifying it; one expert suggested modifying the Item Ab31 “basic” to “commonly used.” These suggestions were accepted.

	d) Personal attitude dimension (AtD)

One expert suggested that the target audience for Item At32 should be added and amended to “I can take the initiative to provide warm and considerate care to GDM patients and their families.”

The two items added based on expert opinions fall under the professional competence dimension. According to the results of the first round of consultations, the order and number of items in the professional knowledge and professional skills dimensions remain unchanged. The order of items in the professional competence and personal attitude dimensions has been adjusted after reorganization, as shown in Table 2.



TABLE 2 Items of professional ability and personal attitude dimension after first round of expert opinions.
[image: Table listing items related to professional ability and personal attitude dimensions. Professional ability (AbD) includes teaching GDM patients emergency measures, recognizing symptoms, analyzing data, communicating effectively, solving miscommunications, giving lectures, learning GDM knowledge, conducting research, using office software, and providing care. Personal attitude (AtD) covers dealing with problems positively, being prudent, independent, and embodying the spirit of "Nightingale" to realize personal value in nursing.]

In the second round of Delphi expert inquiry, the value of Kendall W is 0.164, the value of x2 is 58.90, and p (0.000) is less than 0.05. The CV value for each item was less than 0.25, and the mean value for each item was higher than 3.5. The second round of expert consultations ended without further constructive comments. A total of 37 questionnaire items were consolidated with the experts’ opinions to form the initial questionnaire, which will be administered in the next step.




3.2 Phase 2: evaluation of the questionnaire


3.2.1 Pilot study

Thirty obstetric nurses from three hospitals in Luoyang City were selected by convenience sampling method in April 2022 to pre-survey the second version of the questionnaire to test the suitability of each item for obstetric nurses. All 30 obstetric nurses surveyed found the questionnaire items to be easy understand, convenient to fill out, and acceptable in terms of time. No further changes were made to the questionnaire items to create a testing version.



3.2.2 Testing of validity and reliability


3.2.2.1 Demographic characteristics of participant

A total of 239 questionnaires were analyzed, the characteristics of these participants are shown in Table 3.



TABLE 3 Demographic characteristics of participants in the validation study.
[image: Table displaying demographic and professional details of participants. All 239 participants are female. Age distribution: 49.37% are 28 or younger, 46.44% are between 29-35, and 4.18% are 36 or older. Ethnic distribution: 92.89% Han, 7.11% Minorities. Marital status: 62.76% married, 37.24% unmarried. Delivery history: 63.60% have no history, 36.40% do. Education: 66.11% have Bachelor’s degrees, 31.38% college, 2.51% secondary school. Professional titles: 10.88% nurses, 66.11% senior nurses, 23.01% supervisor nurses. Years in obstetric care: 61.09% have one to five years, 31.38% have six to ten years, 7.53% have eleven or more years. Work in endocrinology: 96.65% do not have experience, 3.35% do. Training on gestational diabetes: 11.72% none, 45.61% once per year, 38.49% two to three times, 4.18% four or more times.]



3.2.2.2 Project analysis

	a) Critical ratio method

The collected valid questionnaires were analyzed using the proximity ratios, and the results are presented in Table 4; the CR values for all entries were >0.3 and p was <0.01; thus, all items were retained.

	b) Correlation analysis method



TABLE 4 Critical ratio analysis of questionnaire (n = 239).
[image: Table showing the results for 37 items. Each item lists CR, p-value, and the result. All p-values are 0.000 or near zero, with significant correlation at the 0.01 level, resulting in "Remain" for all items.]

The correlation between each item and the total score of the questionnaire was statistically significant (p < 0.01), in which the r of items Ab24 and Ab25 were less than 0.4, and the correlation with the total score was poor, and the r value of questionnaire item Ab24 “I can teach GDM patients to grasp the emergency self-rescue measures in the event of hypoglycemia” was 0.202. The r value of item Ab25, “I can teach GDM patients to recognize early symptoms of ketoacidosis,” was 0.269, and that of “I can teach GDM patients to recognize the early symptoms of ketoacidosis,” was 0.269, and these two items were deleted. The results of the homogeneity test analysis of the questionnaire are summarized in Table 5, and the handling procedures of missing data can be seen in Tables 4, 5 and Figure 1.

	c) Cronbach’s α coefficient method



TABLE 5 Homogeneity test analysis of questionnaire.
[image: A table lists items with corresponding correlation coefficients, p-values, and results. Most items show significant correlations with p-values less than 0.001. Items 24 and 25 are marked for deletion due to lower coefficients. Most entries state "Remain."]

The results in Table 6 show that the overall Cronbach’s α value of the initial questionnaire was 0.970, and the Cronbach’s α value did not increase after the deletion of question items, so there is no need to delete all the questions for the time being (see Figure 2).



TABLE 6 Questionnaire Cronbach’s α analysis form.
[image: Table listing 35 items with corresponding Cronbach's alpha values for items deleted. Values for items 1-18 and 19-35 are shown in two columns, mostly 0.969 or 0.970.]

[image: Flowchart depicting the development process of an item list. It starts with a literature review yielding twenty-eight items and a qualitative interview resulting in thirteen items, totaling version one with thirty-seven items. Four repeated items are deleted in the merging process. Delphi Expert Inquiry then deletes items Ab25 and Ab27 and adds two items, maintaining thirty-seven items in version two. Testing for validity and reliability leads to the deletion of items Ab24 and Ab25, culminating in the final version with thirty-five items.]

FIGURE 2
 Flow diagram of item reduction process.




3.2.2.3 Validity analysis

	a) Content validity

A total of five experts were invited to score this study, and the calculated S-CVI/Ave was 0.95, and the I-CVI was 0.80–1.00. It met the reference standard of S-CVI/Ave ≥0.90 and I-CVI ≥0.78. The scoring results are shown in Table 7.

	b) Structural validity



TABLE 7 Score of expert content validity (n = 5).
[image: A data table displaying ratings for items by experts. Each item has a corresponding number of experts with a rating of three or more and an I-CVI score. Items one to thirty-five are listed. Most items show five experts with a rating of three or more and an I-CVI of 1.0, with some exceptions like items eleven, fourteen, twenty-eight, thirty, thirty-one, and thirty-five, which have a lower I-CVI of 0.8.]

The Kaiser-Meyer-Olkin (KMO) measure is 0.814, and Bartlett’s test of sphericity is significant (χ2 = 5470.775, df = 328, p < 0.001), indicating the data is suitable for factor analysis. Principal component analysis with varimax rotation was applied, which identified four principal components with eigenvalues exceeding 1.0, collectively explaining 73.45% of the total variance. All items demonstrated strong factor loading, ranging from 0.601 to 0.929. The emergent factor structure showed strong consistency with the hypothetical framework, aligning well with the original conceptual dimensions. The factor loading matrix is shown in Table 8.



TABLE 8 Factor load matrix diagram.
[image: A table displaying items numbered 1 to 34 across columns labeled Factor 1 to Factor 4 and Common Factor Variance. The table shows numerical values with Factor 1 ranging from 0.601 to 0.869, Factor 2 from 0.607 to 0.929, Factor 3 from 0.818 to 0.922, Factor 4 having no values, and Common Factor Variance from 0.801 to 0.921. Each row corresponds to a specific item number.]

The structural validity of the questionnaire was assessed using CFA with AMOS 23.0. The model exhibited acceptable fit indices, indicating that the proposed factor structure adequately represented the data: χ2/df = 2.39, GFI = 0.81, AGFI = 0.80, RMSEA = 0.08, TLI = 0.90, IFI = 0.92, CFI = 0.92. These indices collectively support the adequacy of the model fit, suggesting that the factor structure of the questionnaire is well-suited to the data (34, 35).

The Pearson correlation coefficients between dimensions ranged from 0.632 to 0.903, and the Pearson correlation coefficients between dimensions and the total questionnaire ranged from 0.754 to 0.967, which were all greater than 0.7, suggesting a strong correlation. See Table 9 for details.



TABLE 9 Correlation between each dimension and the dimension and the questionnaire (Pearson correlation coefficient).
[image: Correlation matrix table showing relationships among four dimensions: professional knowledge, professional skill, professional ability, and personal attitude. Each dimension correlates with others, marked by asterisks. Notable correlations include professional skill and professional knowledge (0.903**) and professional skill and total (0.967**).]



3.2.2.4 Reliability analysis

	a) Internal consistency reliability

The Cronbach’s α coefficients of the four dimensions were in the range of 0.793–0.928, and the Cronbach’s α coefficient of the total questionnaire was 0.970.

	b) Folded half reliability

The fold-half reliability of the total questionnaire is 0.950, and the fold-half coefficients of the four dimensions are 0.787–0.938.

	c) Retest reliability

The retest reliability coefficients of the four dimensions are in the range of 0.899–0.964, and the retest reliability coefficient of the total questionnaire is 0.907. See Table 10 for details.



TABLE 10 Test results of reliability of each dimension and total score of questionnaire.
[image: Table displaying dimensions and their corresponding statistical measures. Dimensions include professional knowledge, skill, ability, personal attitude, and overall questionnaire level. Columns show Cronbach’s alpha coefficient, half-confidence, and re-testing reliability. Values range from 0.793 to 0.970 for Cronbach’s alpha, 0.787 to 0.950 for half-confidence, and 0.899 to 0.964 for re-testing reliability, with some values marked by a double asterisk for emphasis.]






4 Discussion


4.1 Necessity of questionnaire development

Due to the fact that GDM increases perinatal complications and also contributes to an increased risk of distant morbidity of diseases such as type 2 diabetes in the mother and offspring, the competence of obstetric nurses in managing patients with gestational diabetes affects the management of maternal glycemia both in the hospital and after discharge.

A review of the literature revealed the existence of instruments such as the questionnaire for the health education needs of GDM patients and the questionnaire for GDM self-management ability, both of which focus on the patient perspective. However, no instrument appears to be specifically designed to assess the competence of obstetric nurses in the management of GDM, which complicates efforts to evaluate the current state of practice in this area. The aim of this study was to develop an appropriate questionnaire to provide a tool to measure the competence of obstetric nurses in the management of GDM.



4.2 Reliability and validity testing of the questionnaire


4.2.1 Reliability evaluation

Reliability refers to the consistency and dependability of a measurement tool, representing the reliability of the assessment instrument. Generally, a Cronbach’s α coefficient between 0.70 and 0.80 indicates acceptable internal consistency reliability, 0.80 and 0.90 indicates high internal consistency reliability, and a Cronbach’s α coefficient ≥0.90 indicates very high internal consistency reliability. Split-half reliability is considered acceptable with a correlation coefficient greater than 0.70. Test-retest reliability greater than 0.70 indicates good stability and consistency of the questionnaire (36).

In this study’s reliability testing, the Cronbach’s α coefficients for the various dimensions ranged from 0.793 to 0.928, with the overall questionnaire having a Cronbach’s α coefficient of 0.970. The split-half coefficients for the dimensions ranged from 0.787 to 0.938, with the overall questionnaire having a split-half reliability of 0.950. The test-retest reliability coefficients for the dimensions ranged from 0.899 to 0.964, with the overall questionnaire having a test-retest reliability coefficient of 0.907. No items were deleted during the analysis.



4.2.2 Validity evaluation

The validity of the “Questionnaire on the Management Ability of Obstetric Nurses for Patients with Gestational Diabetes Mellitus” was evaluated using structural validity and content validity. The questionnaire was designed based on the theory of job competence, with clear structures for each dimension. Pearson correlation coefficients were used for analysis, where higher coefficients indicate a stronger association between variables. Generally, a coefficient between 0.8 and 1.0 represents a very strong correlation, while a coefficient between 0.6 and 0.8 represents a strong correlation. The results showed that the correlation coefficients between the dimensions and the overall questionnaire ranged from 0.754 to 0.967, and the correlation coefficients between the dimensions ranged from 0.632 to 0.903. This indicates that the structure of the dimensions is reasonable and reliable.

Content validity reflects the appropriateness and representativeness of the questionnaire items. The questionnaire items were developed through literature review, qualitative interviews, expert consultations, and pilot surveys, ensuring they accurately reflect the needs of obstetric nurses in managing GDM patients. Generally, a questionnaire is considered to meet standards if the I-CVI is ≥0.78 and the S-CVI/Ave is ≥0.8. In this study, five experts in relevant fields evaluated the relevance of each item and the questionnaire as a whole. The I-CVI ranged from 0.80 to 1.00, and the S-CVI/Ave was 0.95, indicating good content validity, suggesting that the questionnaire can effectively assess the management ability of obstetric nurses for GDM.

Based on the above data analysis, it can be concluded that the questionnaire meets the psychometric standards for questionnaire development and has good reliability and validity.




4.3 Scientificity and applicability of the questionnaire

This study, guided by the theory of job competence, initially developed a pool of 37 items through a literature review and semi-structured interviews. The content of the questionnaire was modified and refined through two rounds of Delphi expert inquiry. The final items were determined after the research team had discussed them. To ensure the applicability and acceptability of the questionnaire, a pilot survey was conducted with 30 obstetric nurses. Following reliability and validity testing, the final questionnaire, consisting of 35 items, was established, see details in Supplementary Data Sheet 1. The development process of this questionnaire was scientific and reasonable.

The time required for obstetric nurses to complete this questionnaire is less than 10 min. According to feedback, the content of the questionnaire items is easy to understand, convenient to fill out, and takes a short amount of time, indicating good applicability.



4.4 Implementation challenges and training requirement


4.4.1 Implementation challenges

Potential implementation challenges in real-world clinical settings must also be considered.

	1) Psychological barriers to change.

In clinical settings, nurses and healthcare workers may resist adopting new tools due to their reliance on established practices or skepticism regarding the tool’s effectiveness. This resistance is particularly prevalent in busy hospitals where nurses may hesitate to invest time in learning new tools. To overcome this barrier, healthcare institutions should emphasize the value of the new tool, provide regular training, and demonstrate its impact on improving GDM management and patient education. Collecting regular feedback from nurses and making necessary adjustments to the tool can also help reduce resistance.

	2) Resource limitations.

The implementation of the questionnaire may be hindered by resource limitations, including insufficient time, staff, and technical support. In busy clinical settings, heavy nurse workloads, especially in understaffed environments, can make it difficult to complete the questionnaire. A lack of administrative and technical support may also hinder integration into workflows. To address this, hospitals should allocate dedicated time for nurses to complete the questionnaire and receive training. Using digital platforms can streamline the process. Data should be systematically analyzed to provide actionable feedback for decision-making and improvements, supported by professional expertise and adequate resources.

	3) Variability in nurse training and experience.

Differences in nurses’ training and experience in GDM management can affect the accuracy and effectiveness of the questionnaire. Inexperienced nurses may misinterpret certain items, leading to skewed results. To minimize this, hospitals should implement standardized GDM management training programs and regularly assess nurses’ competencies. This ensures consistent, accurate use of the tool across the clinical setting.

	4) Sustained use and long-term commitment.

Successful implementation of the questionnaire depends not only on its initial application but also on its sustained use over time. Nurses may lose interest, and hospital management may neglect its ongoing use due to increasing workload pressures. To ensure continued relevance, regular evaluations and updates should be conducted, incorporating feedback from nurses and other stakeholders. This will ensure the tool remains aligned with evolving GDM management guidelines and continues to provide value in clinical practice.

These barriers highlight the challenges of effectively implementing the questionnaire in clinical settings. Addressing them with targeted strategies will help ensure the tool’s long-term success and impact.



4.4.2 Training requirement

To ensure the successful implementation of the questionnaire tool, comprehensive nurse training is essential. The training should emphasize the purpose and significance of the questionnaire, clarifying its role in assessing GDM management. It should also foster nurses’ motivation to use the tool effectively. Additionally, the training must provide detailed explanations of the questionnaire’s structure and the meaning of each item, reducing the risk of misunderstandings that could compromise data quality. Nurses should be proficient in using both the paper and electronic versions of the questionnaire. Training methods should be adaptable: face-to-face training is ideal in the initial stages, allowing for interactive discussions, while online training offers flexibility for busy nurses. To accommodate workloads, training sessions should be scheduled during less busy periods, and annual refresher courses should be held to update knowledge and reinforce skills. Moreover, hospitals should establish assessment and feedback mechanisms to gauge the effectiveness of the training, and provide ongoing support to help nurses address any challenges. This approach will not only enhance nurses’ competence but also contribute to better GDM management and improved patient outcomes.




4.5 Limitations

This study has several limitations that should be considered when interpreting the findings. Firstly, while the expert panel was well-qualified, the selection process may have introduced biases, as the panel consisted primarily of highly experienced professionals. This may not fully represent the views of nurses with less experience in GDM management. Secondly, the cultural context in which the questionnaire was developed may limit its applicability in settings with different healthcare systems or cultural practices. The tool was based on national guidelines of China, but future studies should examine its cross-cultural applicability and validate it in diverse healthcare environments. The translation and back-translation process was not conducted due to the limited scope of the study, which was primarily focused on the development and validation of the questionnaire within a Chinese obstetric nursing population. As the primary aim of this study was to assess the questionnaire’s psychometric properties in a Chinese cultural context, translation into English and subsequent back-translation were not deemed necessary at this stage. However, future studies are recommended to explore the cross-cultural adaptation and validation of the questionnaire for use in international settings. Thirdly, the sample size in the pilot study may be considered small for initial testing, potentially limiting the external validity of the results. A larger and more diverse sample would enhance the generalizability of the questionnaire across different populations of obstetric nurses. Future research should explore the broader implementation of the questionnaire, including its utility in different clinical settings and its impact on improving nursing practices in GDM management.




5 Conclusion

	1) This study developed an assessment tool for evaluating the management ability of obstetric nurses for GDM patients. The questionnaire consists of four dimensions and 35 items, reflecting the management ability of obstetric nurses for GDM patients. The dimensions and items demonstrate the content of the competence theory. The questionnaire shows good stability and reliability and validity.
	2) The questionnaire has good applicability, with content that is easy to understand and items that are simple and easy to comprehend. It can be used by obstetric nurses with different levels of education and serves as a reliable assessment tool for evaluating the management ability of obstetric nurses for GDM patients.
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Aim: This study evaluated “Team-Mamas,” a continuity of midwifery care intervention that used a respectful maternity care framework during the antenatal, labor, and postpartum periods. The research aimed to assess the impact of intervention on birth outcomes, birth satisfaction, birth experience, and maternal function.
Participants and setting: This study employed a non-equivalent control group post-test design. The midwife companion program offered services including natural childbirth education, prenatal healthcare, birth rehearsal, childbirth support, infant care, and postpartum education and counseling. This program provided continuous support by midwives from the 28th week of gestation until 14 days after birth. There were 65 participants from 3 cities in Korea from March to November, 2023.
Results: The intervention led to lower frequencies of episiotomy (p < 0.001), oxytocin augmentation (p = 0.005), epidural anesthesia (p = 0.007), and analgesic use (p < 0.001), as well as higher breastfeeding rates at 1 week (p = 0.012) and 4 weeks (p = 0.004) postpartum in the experimental group compared to the control group. Both birth satisfaction (p < 0.001) and birth experience (p < 0.001) scores were higher in the experimental group compared to the control group. No statistically significant differences were found between the two groups regarding neonatal birth weight (p = 0.346) and maternal function (p = 0.067).
Conclusion: Mothers experienced satisfactory and safe birth outcomes when supported by a continuity of midwifery care intervention. We suggest promoting positive birth outcomes and experiences through integrated support that honors the dignity of mothers throughout pregnancy, labor, birth, and the postpartum period.
Clinical trial registration: Identifier (KCT0008956) in the Korean Clinical Research Information Service.
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Background

Continuous care during childbirth can have positive effects on both the mother and the newborn. Continuity of midwifery care (CMC) models are designed to support women by having a midwife serve as the primary care provider in community or hospital settings (1). CMCs involve one or a small team of midwife providing care during pregnancy and birth, extending into the postnatal period (2). CMC supports pregnancy and birth as transformative experiences through holistic care with minimal interventions (1). Building a relationship between women and midwives resulted in safe, secure, trusting, confident, and respectful experiences (3). A recent meta-analysis (1, 2, 4) and realistic review (3) regarding CMC reported that close attention to women’s individual needs by midwives increased the frequency of vaginal spontaneous delivery and decreased rates of cesarean section, episiotomy, local analgesia, vacuum delivery, and admission to neonatal intensive unit. The CMC philosophy contains normalizing, humanizing, and respectful care for women (3, 4).

The World Health Organization (WHO) presented guidance on respectful maternity care (RMC) for avoiding of unnecessary interventions that would negatively impact maternal and fetal wellbeing (5), and CMC antenatal care has been recommended in settings with well-functioning midwifery programs (6). One of the most important principles of RMC is continuous support from a skilled maternal care provider (5). The International Confederation of Midwives (ICM) supports midwives as the preferred care providers for childbearing women globally, advocating for a care model rooted in respect, compassion, human rights, and a guiding midwifery philosophy (7). Therefore, CMC adopts the concepts of RMC which maintains maternal dignity, privacy, and confidentiality to offer continuous support (5). The CMC approach helps pregnant women feel respected and empowered, improving birth satisfaction (1, 2, 8). A medicalized model of maternity care, characterized by excessive interventions, has been shown to undermine women’s confidence in their ability to give birth and have a negative impact on their health. This was reported in a study that examined unsatisfactory birth experiences among Turkish women (9). An Ethiopian study found that only 35.8% of women received RMC, and the rights of only 39.3% of women to have their preferences respected were upheld (10). In Sweden, factors such as physical distress, disrespectful behavior from partners and caregivers, and inadequate facilities contributed to negative birth experiences (11). In South Korea, as the demand for maternal initiative in labor has grown, midwifery care has been shown to alleviate discomfort from physical, environmental, social, and cultural factors, resulting in higher satisfaction with care services compared to hospital deliveries (12). However, there is little research on the impact of CMC interventions on pregnant women’s experiences of childbirth.

The CMC intervention using RMC framework integrates key concepts such as consent, which relates to decisions about care, procedures, interventions, and autonomy, with an emphasis on participants’ choice and the importance of collaborative decision-making. These critical elements shape care decisions and have a major impact on outcomes, including maternal and neonatal health, as well as on women’s overall experiences, which constitute a central factor in determining clinical outcomes (13).

This study aimed to develop and test a CMC intervention for prenatal, birth, and postnatal women based on the RMC framework (5). The “Team-Mamas” CMC program was designed to enhance the quality of care for women and neonates, with a focus on woman-centered care based on a holistic, human rights-based approach. The specific objectives of this study were to evaluate the impact of the CMC program on: (1) maternal birth outcomes; (2) neonatal birth outcomes; (3) birth satisfaction, birth experience, and maternal function.

The hypotheses of this study were as follows:


Hypothesis 1: The experimental group participating in the CMC program will exhibit lower rates of episiotomy, analgesics, epidural anesthesia, and oxytocin augmentation than the control group.
Hypothesis 2: The experimental group participating in the CMC program will exhibit greater neonatal weight and a higher rate of breastfeeding than the control group.
Hypothesis 3: The experimental group participating in the CMC program will exhibit higher birth satisfaction, birth experience, and maternal function levels than the control group.





Methods


Study design

A non-equivalent control group, quasi-experimental post-test design was adopted to evaluate the effectiveness of a CMC program during pregnancy, childbirth, and the postpartum period according to the RMC framework (Supplementary material 1). This study adhered to the Transparent Reporting of Evaluations with Non-randomized Designs (TREND) reporting guidelines.



Inclusion and exclusion criteria

The inclusion criteria for the study were as follows: (1) pregnant women who were over 28 gestational weeks, (2) those who expressed a desire to participate in the prenatal program, (3) participants who attended the full 10-week educational course, and (4) those who intended to have a normal vaginal spontaneous delivery. The exclusion criteria were: (1) pregnant women experiencing maternal or fetal health complications related to the current pregnancy, such as gestational hypertension, risk of miscarriage, or preterm labor, (2) women with maternal or fetal health issues due to conditions unrelated to the current pregnancy, including diabetes, kidney disease, or liver disease, (3) those anticipating a cesarean section, and (4) women who lacked proficiency in Korean. These exclusion criteria were chosen based on prior research on the impact of such factors on midwifery outcomes (14).



Allocation

Convenience sampling was conducted among attendees of prenatal programs at four obstetric hospitals in Seoul, as well as two public health centers in Chuncheon and Gongju, South Korea from March to November, 2023. The researchers obtained permission to conduct the prenatal program from the managers of the hospitals and maternal centers. Pregnant women attending the antenatal education programs at these hospitals and health centers were recruited through announcements on the homepage and through leaflets. The allocation of participants to the experimental and control groups was not randomized, and the recruitment process was not blinded. The participants’ records from the births were collected, and online questionnaires were distributed to the participants 4 weeks postpartum using a Naver survey form. The experimental group consisted of individuals recruited from three hospitals in Seoul that were participated in the midwife companion program education. The control group was recruited from one hospital and two public health centers that offer prenatal childbirth education in Seoul, Chuncheon and Gongju.



Intervention

The researchers developed the content for the CMC program, known as “Team-Mamas,” based on the RMC framework (5). The CMC intervention was structured into 7 sessions, each employing personal education, consultation, counseling, and support methods to facilitate effective communication between midwives and women. “Team-Mamas” adopted a holistic, human rights-based approach, aiming to empower women to make informed and autonomous decisions about their childbirth experiences. In sessions 1 and 2, the “companion during pregnancy” component provided prenatal education and consultation from 28 to 32 gestational weeks. These sessions covered program orientation, natural childbirth, taegyo (a Korean traditional prenatal health care practice), and strategies for promoting prenatal health. Sessions 3 and 4, conducted between 34 and 37 gestational weeks, were dedicated to education about childbirth and postpartum preparation, with an emphasis on self-decision-making. Session 3 included a “birth rehearsal,” an intervention designed to prepare women for childbirth by educating them about the birthing process and assisting with planning for their desired childbirth experience. Session 4, titled “becoming a mom,” prepared women for postpartum care, helping them to envision their roles as parents and to plan for breastfeeding and baby care. Session 5, “companion during birth,” provided an intervention at the time of birth through midwife-led hospital delivery, offering physical and psychological support during childbirth and postpartum care within the first 3 h after delivery. Sessions 6 and 7, “companion during postpartum,” involved interventions to support breastfeeding, conduct neonatal health assessments, and facilitate postpartum adaptation during the first 1–2 days after birth. Session 7 was conducted daily for 10 min from postpartum day 3 to 14 via telephone and KakaoTalk, a Korean messaging application. The content of these sessions included consultations on neonatal check-ups, postpartum recovery, baby care, baby-parent interaction, and CMC wrap-ups. A post-test survey was administered 4 weeks following delivery (Figure 1).

[image: Flowchart illustrating the pathway of continuity of midwifery care. On the left, components of respectful maternity care include freedom from abuse, consent, privacy, communication, safety, and justice. In the center, a care decision leads to continuity of midwifery care. On the right, outcomes are listed as maternal health, neonatal health, and woman-reported outcomes. An arrow labeled "Pathway of continuity of midwifery care ('Team-mamas')" connects the elements.]

FIGURE 1
 Conceptual framework according to continuity of midwifery care using respectful maternity care.


To validate the content of the “Team-Mamas” intervention, it was assessed by three women’s health professors, one obstetrician, and three midwives for appropriateness, sufficiency, effectiveness, and feasibility. Discussions with participants about obtaining consent for natural childbirth, kangaroo care, breastfeeding, and other preferences were integral to the CMC program. The program spanned 10 weeks and included seven sessions, averaging approximately 8 h in total, in addition to the birth period, which ranged from 4 to 28 h. The CMC program comprised 6 face-to-face interventions and one remote intervention, all conducted by midwives from March to November 2023 (Table 1).



TABLE 1 “Team-mamas” continuity of midwifery care program.
[image: Table detailing ten sessions for prenatal and postpartum education and support, categorized by gestational week or postpartum period. Each entry includes time, category, contents, duration, and educator, varying from 28 gestational weeks to postpartum within ten days. Educators include midwives and doulas, covering topics like natural birth education, breastfeeding, exercise, health promotion, psychological support, and neonatal care. Durations range from thirty minutes to one to two days.]

Participants in the control group received standard prenatal care through face-to-face interventions provided by health professionals, including a nursing professor, a nutritionist, and a breastfeeding expert. This intervention totaled 8 h, spread over four sessions of 2 h each, which took place in March, June, September, and November 2023 at the health centers. The program for the control group was structured as follows: Session 1 included an orientation, an introduction to taegyo, and prenatal exercise. Session 2 covered relaxation techniques, breathing exercises, and breastfeeding. Session 3 focused on understanding childbirth, pain control methods, and massage. Session 4 addressed postpartum care, prevention of postpartum blues, and neonatal care, and concluded with a wrap-up.

The post-test for both groups was administered 4 weeks after childbirth using an online questionnaire conducted by researchers. This questionnaire assessed maternal and neonatal outcomes, birth satisfaction, experience, and maternal function, and took approximately 10–15 min to complete. Upon completion of the survey, participants received an online gift valued at approximately 15 dollars.



Measurements


Maternal birth outcomes

Maternal birth outcomes were assessed using a self-reported questionnaire 4 weeks after birth. This questionnaire included items on the treatment of episiotomy, use of analgesics, epidural anesthesia, and oxytocin augmentation during childbirth. The response options were 1 = yes, 2 = no, and 3 = unknown.



Neonatal birth outcomes

The birth outcomes of the neonates were evaluated using a self-reported questionnaire, which recorded the neonates’ weight, breastfeeding status at 1 week, and breastfeeding status at 4 weeks postpartum. The weight of the neonates was measured at birth in grams. The feeding options were 1 = breastfeeding, 2 = bottle-feeding, and 3 = mixed feeding.



Birth satisfaction

The Birth of Satisfaction Scale-Revised (BSS-R), developed by Martin and Martin (15), was utilized with permission. In this study, we employed the validated Korean version of the BSS-R to assess maternal satisfaction during childbirth (16). The BSS-R is composed of 3 dimensions: “quality of care provision” with 4 questions, “women’s personal attributes” with 2 items, and “stress experienced during labor” with 4 items. The scale includes a total of 10 questions, each rated on a 5-point Likert scale ranging from 1 (“not at all”) to 5 (“very much”). A higher score indicates greater satisfaction with the childbirth experience, with the total score ranging from 10 to 50. The internal consistency reliability Cronbach’s alpha was 0.70 in the original study, and 0.76 in this study.



Birth experience

The QUOTE-birth instrument, developed by Jeong et al. (17), was utilized to measure the birth experience after permission was granted for its use. The QUOTE-birth is composed of 4 factors: 10 items on family care, eight on personal care, five on affective empowerment, and five on information provision, totaling 28 questions. The responses for the QUOTE-Birth items are measured on a dichotomous scale, with 1 indicating “not performed” and 2 indicating “performed.” A higher score reflects a higher quality of delivery care, with the total score ranging from 28 to 56. Cronbach’s alpha was 0.96 in the original study and 0.77 in this study.



Maternal function

The Barkin Index of Maternal Functioning (BIMF) was used to assess maternal functioning in postpartum women (18). A validated Korean version of the BIMF, provided by the University of Pittsburgh, was employed in our research. The BIMF consists of 7 factors: self-care (3 items), infant care (2 items), mother–child interaction (3 items), psychological wellbeing (10 items), social support (3 items), management (6 items), and adjustment (2 items). Each BIMF item is rated on a 7-point Likert scale, ranging from 0 (“never agree”) to 6 (“strongly agree”), with higher scores indicating better maternal functioning. The overall score can range from 0 to 174. Cronbach’s alpha was 0.87 in the original study and 0.89 in this study.




Sample size

The sample size was determined based on an effect size (f) of 0.65 (14), a power of 0.80, a 1:1 allocation ratio, and a significance level of 0.05 for a 2-tailed t-test comparing 2 independent means, as calculated using the G*Power program (19). To account for potential dropouts, we aimed to enroll a total of 60 participants, with 30 in the experimental group and 30 in the control group. Anticipating a 15% dropout rate, we recruited 70 participants, with 35 in each group. In the control group, 2 participants did not participate in the entire program. In the experimental group, five failed to complete the survey (Figure 2).

[image: Flowchart depicting a study's participant allocation and analysis process. Enrollment includes 70 individuals assessed for eligibility. Allocation is parallel with 35 assigned to intervention and 35 to control. The intervention group participates in a 10-week “Team-mama” prenatal program, with 30 completing it and 5 having incomplete surveys. The control group undergoes a usual prenatal program, with 30 completing and 2 having incomplete participation. Analysis includes 30 from each group.]

FIGURE 2
 Flow diagram of the research process.




Ethical considerations

This study was approved by the Institutional Review Board of the researcher’s university (HIRB-2023–021). All measurement scales used in this study were employed with permission from the original authors. Participants were informed that they had the right to withdraw from the training, refuse to answer survey questions at any point, and revoke their consent. The researchers provided a detailed study description and obtained written consent for both participations in the program and the subsequent survey. To protect confidentiality, personal information was anonymized and encoded, ensuring that individuals could not be identified in the computerized data used for survey analysis.



Data analysis

The data were analyzed using the SPSS/WIN 26.0 program. The obstetric characteristics, maternal outcomes, and neonatal birth outcomes of the participants were analyzed in terms of frequency, percentage, mean, and standard deviation. Homogeneity was tested between the 2 groups using the t-test and chi-square test. The differences between the 2 groups were examined using the t-test after assessing normality using the Shapiro–Wilk test.




Results


Homogeneity between the two groups

There were no statistically significant differences in the mean age (t = −1.73, p = 0.087), gravidity (t = 0.34, p = 0.731), parity (t = −1.17, p = 0.732), number of children (t = −0.87, p = 0.387), monthly income (t = −1.65, p = 0.104), employment status (χ2 = 0.51, p = 0.479), and education level (χ2 = 4.46, p = 0.215) between the 2 groups (Table 2).



TABLE 2 Analysis of homogeneity between the experimental and control groups (N = 63).
[image: Table comparing characteristics between control (n = 33) and experimental (n = 30) groups. Variables include age, gravity, parity, number of children, monthly income in Korean won, employment status, and education level. Means and standard deviations are provided, along with statistical values for t-tests or chi-square tests, and corresponding p-values. No significant differences are indicated.]



Effects on maternal birth outcomes

The experimental group exhibited lower rates of episiotomy, oxytocin augmentation, epidural anesthesia, and analgesics than the control group. Eleven participants (42.4%) in the control group had episiotomies, compared to none (0.0%) in the experimental group (χ2 = 16.36, p < 0.001). Eleven participants (33.3%) in the control group received oxytocin augmentation, compared to one participant (3.0%) in the experimental group (χ2 = 10.49, p = 0.005). Seven participants (21.2%) in the control group received epidural anesthesia, compared to none (0.0%) in the experimental group (χ2 = 7.15, p = 0.007). Fourteen participants (42.4%) in the control group used analgesics, compared to none (0.0%) in the experimental group (χ2 = 27.63, p < 0.001). Consequently, hypothesis 1 was fully supported (Table 3).



TABLE 3 Effects of “Team-mamas” continuity of midwifery care program on birth outcomes between groups (N = 63).
[image: Table comparing control and experimental groups on various childbirth variables. Includes neonate birth weight with means of 3.17 and 3.26 grams respectively. Variables such as episiotomy, oxytocin augmentation, epidural anesthesia, and analgesics show significant differences with p-values less than 0.05. Feeding methods at one and four weeks after birth also vary, showing higher percentages of breastfeeding in the experimental group. Statistical tests presented are t or chi-squared with corresponding p-values.]



Effects on neonatal birth outcomes

The experimental group had a higher rate of breastfeeding than the control group. The mean weight of neonates in the experimental group was 3.26 kg (SD = 0.32), while the control group’s mean weight was lower at 3.17 kg (SD = 0.45). This difference was not statistically significant (t = −0.95, p = 0.346). One week after birth, three infants (9.1%) in the control group were breastfed, compared to 12 infants (40.0%) in the experimental group (χ2 = 8.85, p = 0.012). At 4 weeks postpartum, four infants (12.1%) in the control group were breastfed, compared to 14 infants (46.7%) breastfed in the experimental group (χ2 = 10.89, p = 0.004). Therefore, hypothesis 2 was partly supported (Table 3).



Effects on birth satisfaction, birth experience, and maternal function

The experimental group participating exhibited higher birth satisfaction and birth experience than the control group. The experimental group reported higher overall birth satisfaction (M = 40.83, SD = 4.13) compared to the control group (M = 33.43, SD = 4.66) (t = −6.51, p < 0.001). This was reflected in the subcategories, which included the quality of care provision (t = −5.34, p < 0.001), women’s personal attributes (t = −2.24, p = 0.029), and stress experienced during labor (t = −6.67, p < 0.001).

The total score for birth experience was higher in the experimental group (M = 55.83, SD = 0.46) compared to the control group (M = 54.07, SD = 2.34) (t = −4.05, p < 0.001). The subcategories showed the following results: family support (t = −4.15, p < 0.001), personal care (t = −2.63, p = 0.011), affective empowerment (t = −2.16, p = 0.035), and information provision (t = −2.01, p = 0.049).

There were no statistically significant differences in total maternal function between the control group (M = 87.90, SD = 11.84) and the experimental group (M = 94.47, SD = 15.32) (t = −1.84, p = 0.067). The results for the subcategories were as follows: self-care (t = −0.75, p = 0.453), infant care (t = −0.62, p = 0.532), mother–child interaction (t = −0.79, p = 0.428), psychological wellbeing (t = −2.44, p = 0.018), social support (t = −0.78, p = 0.435), management (t = −1.07, p = 0.286), and adjustment (t = −0.87, p = 0.386). Consequently, hypothesis 3 was partially supported (Table 4).



TABLE 4 Effects of “Team-mamas” continuity of midwifery care program on birth satisfaction, experience, and maternal function between groups (N = 63).
[image: Table comparing control and experimental groups on various birth-related variables. Variables include total birth satisfaction, quality of care, personal attributes, stress during labor, total birth experience, maternal function, self-care, infant care, mother-child interaction, psychological wellbeing, social support, management, and adjustment. The control group has 33 participants, while the experimental group has 30. Mean scores and standard deviations are provided for each group, along with t-values and p-values indicating statistical significance. Key findings highlight significant differences in birth satisfaction, care quality, stress during labor, and psychological wellbeing at p < 0.05.]




Discussion

This study implemented the “Team-Mamas” CMC intervention that was provided throughout the antenatal, labor, and postpartum periods. This midwife-led program resulted in positive and safe delivery outcomes for mothers, highlighting the significance of offering high-quality maternity care. The CMC program improved maternal birth outcomes, as evidenced by reduced use of medications, decreased reliance on epidural anesthesia and narcotic analgesics, and a lower rate of perineal incisions, while also enhancing the birth experience and maternal satisfaction. Additionally, this study reinforced the role of midwives by demonstrating that CMC was associated with improved outcomes for both mothers and newborns (7).

South Korea’s total fertility rate was 0.72 in 2023, the lowest among Organization for Economic Co-operation and Development (OECD) countries and half the average rate for OECD nations. This low fertility rate reflects the challenges associated with childbirth and parenting (20). In a society facing a declining birthrate, the demand for high-quality maternity care becomes increasingly critical. Face-to-face antenatal care enhances physical and mental wellbeing and promotes a positive childbirth experience by ensuring women feel listened to and actively involved in clinical decision-making (21). Since the onset of the COVID-19 pandemic, opportunities for antenatal care have been limited due to personalization and initiatives involving internet-based education (22). The lack of childbirth education hinders expectant mothers from gaining the necessary knowledge, skills, and attitudes for proper health care (22). Consequently, many turn to self-help groups like “mom-cafés” or YouTube videos from non-professionals for information, which further impedes access to quality prenatal care (23).

The CMC intervention named “Team-Mamas” provided midwife-led education, counseling, care for women throughout childbirth. It aimed to reduce medical interventions and empower mothers to actively choose alternative birthing options, such as natural childbirth. Midwifery care has become the standard in numerous countries (24). However, in Korea, where 99.5% of births take place in hospitals in 2022 (20), midwives strive to facilitate natural births, which are distinct from typical hospital deliveries. This study supports midwives as the preferred professionals for childbearing women, offering continuous, holistic care from the prenatal to postpartum period—beyond a focus on merely operational or medicalized birth—within the context of a highly medicalized Korean society. Consistent with the maternal birth outcomes observed in this study, midwife-led deliveries have been associated with lower rates of cesarean sections, perineal incisions, and epidural anesthesia. Additionally, these deliveries have shown a decrease in neonatal intensive care unit admissions and an increase in the number of normal vaginal births (25).

Regarding infant birth outcomes, the CMC intervention using the RMC framework found that women who received midwife-led care had significantly higher breastfeeding rates at 1 week and at 4 weeks. A previous study reported that a higher proportion of women in the midwife-led care group (67%) were breastfeeding compared to those receiving standard care (46%) (26). Additionally, a meta-analysis showed that midwife-led care increased the likelihood of early initiation of exclusive breastfeeding (odds ratio, 1.88; 95% CI, 1.00, 2.77) (4). However, neonatal birth weight was not significantly affected by midwife-led care in a previous study, which is consistent with the findings of the current study. This contrasts with other research that identified midwife-led care as the gold standard, reporting its association with a reduction in preterm births (3, 4). Furthermore, midwife-led care did not appear to influence gestational age, suggesting that it may not have an effect on preterm birth or newborn weight (4). Further research is needed to clarify these discrepancies and better understand the specific conditions under which CMC influences birth outcomes.

Similar to the findings of this study, which indicate high labor satisfaction and positive labor experiences, continuous care provided by a midwife can support and assist pregnant women throughout childbirth. This care helps to alleviate pain and reduce anxiety and fear, leading to safer deliveries (14). In contrast, disrespectful and abusive care can result in adverse health outcomes, including psychological consequences such as post-traumatic stress and diminished trust in healthcare systems. The CMC program influenced stress relief, an empowering affective experience, and psychological wellbeing, which in turn affected birth satisfaction, experience, and maternal function. However, hospital deliveries continue to face issues related to respect, autonomy, dignity, privacy, and confidentiality in maternity care (8).

The findings of this study suggest that integrating the CMC model into healthcare policies can significantly improve the quality of maternity care. Health systems are encouraged to adopt CMC strategies to enhance maternal satisfaction and outcomes. Furthermore, these findings can support the creation of policies that prioritize woman-centered care, highlighting the importance of dignity, respect, and empowerment during childbirth. A move toward incorporating CMC into health policies may result in widespread improvements in maternal and neonatal health outcomes, as well as increased participants’ satisfaction throughout healthcare systems.

This study has several limitations, as follows: It used a non-equivalent control group quasi-experimental post-test design, which may not provide the same level of evidence as a randomized controlled trial. With only 65 participants, this limitation is particularly relevant for outcomes where no statistically significant differences were observed, as it is possible that true effects were present but not detected due to limited statistical power. The absence of blinding when allocating participants to the experimental and control groups could have introduced bias. No effects on maternal function were found because the “Team-Mamas” CMC program focused on pregnancy and birth care, not the postpartum period. The companion program primarily focused on pregnancy and birth care, with less attention given to the postpartum period, which may impact the comprehensiveness of the results.



Conclusion

The study concluded that CMC using the RMC framework had a positive impact on women’s childbirth experiences by enhancing their satisfaction with intrapartum care. The findings further demonstrated the effectiveness of the CMC model in elevating the overall quality of maternity care. The results underscore the importance of integrating the CMC approach into healthcare systems to foster positive birth experiences. Adoption of this model holds significant potential to improve maternal health outcomes and increase satisfaction with maternity services.
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Background: The concept of nurse prescribing rights is undergoing rapid evolution, and there is increasing interest in academic circles regarding research on this topic.




Objective: This study aims to conduct a comprehensive bibliometric analysis of nurses’ prescribing rights to understand the research background, emerging trends, and relevant academic impacts in this field, so as to provide valuable insights for the formulation of health policies and the promotion of more equitable and efficient healthcare services.
Methods: We conducted a bibliometric analysis of the articles on nurses’ prescribing rights from the establishment of the database until 6 December 2023. The data used were collected from the Web of Science Core Collection database. We carried out a bibliometric analysis with the aim of determining the overall research directions and trends of the currently published literature. At the same time, we sought to identify the most productive and influential countries/regions, institutions, journals, authors, research categories, keywords, and articles in the field of nurses’ prescribing rights. We used software such as VOSviewer and CiteSpace, as well as the tool Biblioshiny to collect and analyze the data, with a focus on conducting analysis and visualization.
Results: A total of 555 papers were obtained from 848 institutions in 44 countries. These papers were published in 237 journals and were written by 1,902 authors. From 2018 to 2023, there was a significant increase in the number of publications, accounting for 40.54% (225/555) of the total. The United States and the University of Reading have published the largest number of papers on this topic. The United Kingdom has the highest frequency of citation and cooperation. Out of the 555 publications, six clusters were formed, focusing on Nursing Practitioners, Primary Care, and Education. The research frontier mainly revolves around Buprenorphine and Opioid.
Conclusion: This study provides a comprehensive overview of the research progress in the field of nurse prescribing rights. Through statistical analysis and network visualization, we have identified the background, trends, and key topics in this research area. Our findings indicate that the prescribing rights of nurses have experienced rapid development in recent years and have played a crucial role in addressing the shortage of primary medical resources. The insights gained from this study can serve as a valuable reference and provide guidance for future research in this field.
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Introduction

Prescription rights refer to the legal authority granted to healthcare professionals to prescribe medications, and these rights may vary depending on the laws governing their practice (1). In order to meet the increasing demands of healthcare services due to aging populations and the rise in long-term conditions, health systems often implement measures such as role extension, expansion of health professional roles, and task redistribution and empowerment (2). These measures aim to address the challenges faced by contemporary health systems. The shortage of medical services in the United States in the 1960s prompted the consideration of expanding the role of nurses, including granting them the right to prescribe. Regulated nurse prescribing was introduced in the United States in the 1970s and has since been extended to all regions of the World Health Organization (WHO) (3). In 2001, during the fifth meeting of the Advanced Practice Nursing and Nurse Prescription: Impact on Regulation, Nursing Education, and Practice in the Eastern Mediterranean, the WHO urged countries worldwide to empower nurses with appropriate prescribing rights to enhance the provision of healthcare services (4). In low- and middle-income countries, granting nurses prescribing rights can provide patients with more convenient and timely medical services, particularly in areas with relatively scarce medical resources (4). However, implementing nurses’ prescribing rights in these countries also faces several challenges, such as uneven nursing education levels, imperfect regulatory mechanisms, and constraints from social norms. These issues need to be addressed step by step through measures such as strengthening education and improving relevant laws and regulatory systems to ensure the safe and effective implementation of nurses’ prescribing rights. The policy priorities of WHO’s Global Strategic Directions for Care and Midwifery 2021–2025 are focused on advancing nurse prescribing (5). This includes delegating appropriate prescribing authority to nurses, which not only enhances access to high-quality nursing services but also promotes convenience. Nurse prescribing is of significant practical importance given the current healthcare cost control and task replacement landscape (6). The field of nurse prescribing continues to advance, with an increasing number of relevant studies being conducted in recent years. Comprehensive literature searches and summaries are crucial in this regard. Bibliometric methods, which combine quantitative and qualitative approaches, are employed to describe, evaluate, and predict the current status and future trends of scientific and technological research in specific fields (7). Bibliometric analysis is a method that utilizes various software systems to minimize bias in manual analysis (8). However, there is currently a lack of bibliometric analysis or follow-up studies on nurse prescriptions. Therefore, our objective is to conduct a comprehensive analysis of the research status of nurses’ prescribing rights and identify the latest trends in this area using papers published in the Web of Science (WOS) database. We aim to provide a basis for policy promotion in regions where prescribing rights have not yet been implemented and to offer references for the implementation and development of nurses’ prescribing rights in the context of whole life cycle health management services.



Materials and methods


Data sources and search strategy

On 6 December 2023, all citation data published until 6 December 2023, were retrieved from the Web of Science Core Collection (WoSCC). The data were independently verified by two authors (Gusu and Wongyingying). The detailed search string is listed in Figure 1 and outlined as follows.


[image: Flowchart depicting a research process divided into four sections: Identification, Selection, Analysis, and Discussion. Identification involves defining search criteria and keywords for 3,900 papers. Selection excludes papers through research direction, title, abstract, and other criteria, narrowing to 555 papers. Analysis involves bibliometric analysis focusing on journals, countries, institutions, authors, and keyword detection. Discussion addresses Alzheimer's disease, aged care, acceptability, and disease monitoring, linking to research trends and prospects.]

FIGURE 1
Flow chart of the literature screening process and research framework.


First, we retrieved articles with the keyword “nurse” and derivative keywords of the topic. The query command for #1 was TS = (“nurse*” OR “Nursing Personnel” OR “Registered Nurse*” or “Licensed Practical Nurse*” OR “Nurses Licensed Practical” OR “Licensed Vocational Nurse*” OR “Nurse Practitioner*” OR “Advanced Practice nurse*” OR “Nurse Clinician*” OR “Clinician Nurse*” OR “Nurse Specialist*” OR “Clinical Nurse Specialist*”). TS refers to the topic tag for search string retrievals.

Second, we retrieved articles with the keyword “Prescription.” The query command for #2 was TS = (“Prescription*” OR “Non-Drug Prescription*” OR “Non-drug Prescription*” OR “prescriptive authority” OR “Drug Prescription*” OR “Drug Prescribing*” OR “Prescribing*”).

Third, we combined the commands above (#1 AND #2) AND Article. This was the last step of the screening process. The query command (#1 AND #2) indicates retrieving papers related to both nurse and prescription. This refers to articles that study literacy in the field of nurse prescribing.

Fourth, we retrieved articles with the document types “article.” The query command for #4 was (#3 AND DT = (Article)). The document type was article. The language was not limited.

Inclusion criteria were: (a) Published articles on nurses prescribing or reviews on nurses prescribing; (b) articles published until 6 December 2023; and (c) articles retrieved from the WoSCC.

Exclusion criteria were: (a) articles not officially published; (b) conference abstracts and proceedings, corrigendum documents; (c) repeated publications; and (d) unrelated articles.

Finally, a total of 555 literatures were retrieved, and all were exported in “full record and reference format” and saved in “plain text format.” The parameters of CiteSpace were as follows: time slicing (until 6 December 2023), years per slice (1), term source (all selection), node type (choose one at a time), top n = 50 and top n% = 50. From each publication, we gathered the following basic data: title, abstract, authors, institution, country or region, journal, keywords, and references.

The literature retrieved will be initially screened by the research group according to the inclusion and exclusion criteria based on the titles and abstracts. If necessary, the full texts will be read for screening. The retrieval results will be exported in plain text format, and the exported fields will be “full record and cited references.” After exporting the literature in Refworks format, it will be saved as a TXT file. The exported file will be format-converted and analyzed in the Citespace 6.2.R2 software. The retrieved data were collected on 6 December 2023, to minimize bias caused by daily updates. The search results were exported as “complete records and references,” including titles, authors, institutions, abstracts, journals, publication dates, and other information.

In this study, we utilized several tools to analyze the literature.

VOSviewer 1.6.18, a free Java document mapping software developed by the Science and Technology Research Center of Leiden University in the Netherlands, was employed for analyzing collaborative networks and keyword co-occurrence networks. The collaborative network between countries/regions was presented using the Bibliometrix online analysis platform (9, 10). Furthermore, we analyzed the network map of scientific cooperation between countries/regions using the same platform. To identify burst keywords, we utilized Citespace 6.2.R2, a scientometric tool developed by Chen (11).




Results


General trends in publications and citations

Figure 2 illustrates the trends in publications and citations concerning nurse prescribing rights. Our search yielded a total of 555 articles published from 1989 to 2023. The number of published articles has consistently increased over time, indicating an evident overall growth trend. Based on the annual average publication calculation, the development trend can be divided into three stages: 1. Initial stage (1989–2006): During this period, the number of published articles remained in single digits, with an average of around five articles per year. 2. Slow growth stage (2007–2017): From 2007 to 2017, the field experienced a gradual growth stage, with the annual number of publications consistently below 25. The average number of papers published per year was approximately 20. 3. Rapid growth stage (2018–2023): Since 2018, there has been a significant increase in the study of nurse prescribing rights, with an average of 45 articles published per year. The highest peak occurred in 2020, with 52 articles (9.37% of the total). A similar trend can be observed in citations, indicating the growing importance and potential impact of the field. The year 2007 marked a turning point from the initial stage to the slow growth stage, while 2018 was a key year for transitioning from the slow growth stage to rapid development. These findings suggest the presence of significant literature in 2007 and 2018, which aligns with our study’s results. In a study conducted by Bradley and Nolan (12), interviews were conducted with 45 prescribing nurses between 2005 and 2006. The findings indicated that nurse prescribing enhanced nurses’ knowledge of medicines, job satisfaction, patient service care, and confidence in participating in prescribing decisions within the medical team. Similarly, Traczynski and Udalova (13) found that independent prescribing by nurses increased the frequency of routine outpatient visits, improved the quality of care, and reduced the utilization of emergency rooms. It is worth noting that policy support can greatly facilitate the rapid development of a specific field. For example, in 2017, the United States implemented the Comprehensive Addiction and Recovery Act, which permits nurse practitioners to prescribe buprenorphine (14). This policy has played a significant role in promoting the swift advancement of research on nurses’ prescribing rights.


[image: Bar graph showing the number of publications and line plot of citations from 1989 to 2023. Publications, represented by bars, range from 0 to 50 annually. Citations, shown by a line, range from 0 to over 700, peaking around 2019. Both publications and citations increase significantly over time.]

FIGURE 2
Total publications and citations from 1989 to 2023.




Country/regional and institutional analysis

A total of 44 countries/regions and 848 institutions participated in the publication of 555 papers. The publication rankings of the top 10 countries/regions are presented in Table 1. The United States had the highest number of publications during the study period (n = 234, 42.16%), followed by England (n = 132, 23.78%) and Australia (n = 46, 8.29%). Among the top 10 countries/regions, more than 95.00% of all papers were published, indicating uneven research development across countries/regions. Despite the United States surpassing the United Kingdom in terms of the number of articles published, it falls behind in literature citations and the intensity of cooperative links compared to the United Kingdom. Revised: A total of 44 countries/regions and 848 institutions participated in the publication of 555 papers. Table 1 presents the publication rankings of the top 10 countries/regions. The United States had the highest number of publications during the study period (n = 234, 42.16%), followed by England (n = 132, 23.78%) and Australia (n = 46, 8.29%). Amongst these top 10 countries/regions, over 95.00% of all papers were published, indicating varying levels of research development across different regions. Despite the United States leading in terms of the number of articles published, it lags behind the United Kingdom in terms of literature citations and the intensity of cooperative links.


TABLE 1 Top 10 countries/regions by number of publications.

[image: Table ranking countries by publications, citations, and total link strength. The United States leads with 234 publications, 2,395 citations, and a link strength of 16. England follows with 132 publications, 2,877 citations, and a link strength of 60. Other countries listed include Australia, Canada, Scotland, Spain, Netherlands, New Zealand, Wales, and Poland, ranked by similar metrics.]

The research paper mentioned a total of 44 countries or regions (Figure 3). These countries or regions were depicted using blocks of various colors, where the size of each block represented the number of publications. Moreover, the size of the covered areas indicated the strength of collaboration. Analyzing Figure 3, it becomes apparent that the United States and the United Kingdom have made the most significant contributions to the literature in this particular field. Additionally, England, Wales, and Poland have demonstrated the highest levels of cooperation with other nations.


[image: Chord diagram illustrating migration or trade relationships between countries. Major segments represent the USA, UK, Canada, and Australia. Lines connect these countries with others like Sweden, Netherlands, and Brazil, showing the flow or interaction among them.]

FIGURE 3
Map of national/regional scientific cooperation networks.


Table 2 showcases the leading 10 institutions in the field, ranked according to their publication output. Throughout the study period, the University of Reading took the lead with the highest number of papers (n = 18, 3.24%). Following closely behind were the University of San Francisco (n = 15, 2.70%), the University of Southampton (n = 14, 2.52%), and the University of Surrey (n = 14, 2.52%). Among these institutions, six hail from England, three from the United States, and one from Australia.


TABLE 2 Top 10 institutions by number of publications.

[image: Table showing the top ten ranked institutions based on their publications, citations, total link strength, and average references. University of Reading in England is first with 18 publications and 365 citations. The University of San Francisco ranks second with 15 publications and 143 citations. Universities from England, United States, and Australia appear in the list. Total link strength ranges from 2 to 40, and average references vary from 9.53 to 49.8. Data notes indicate total publications and citations as 555 and 8,808, respectively.]

The co-authorship relationships among institutions were analyzed, and a total of 97 institutions with strong associations were identified using VOSviewer. Figure 4 depicts the institutional cooperative network, which comprises six clusters, each represented by a different color. The size of each node corresponds to the number of publications, while the color of the circle indicates the clustering, and the thickness of the links represents the cooperation strength. For an institution to be included in the network, it had to have a minimum of four publications. The Green Cluster represents a collaborative network centered around the University of Reading, University of Surrey, and Cardiff University. Notably, the University of Surrey and King’s College London exhibit a high level of collaboration, as denoted by the thick line connecting them. The Blue Cluster represents a collaborative network centered around the University of Southampton. The Purple Cluster represents a collaborative network centered around Flinders University and the University of Nottingham. The Yellow Cluster represents a collaborative network centered around The University of Sydney. The Cyan Cluster represents a collaborative network centered around The University of Aberdeen and The University of Melbourne. These clusters predominantly consist of institutions from England and Australia. Lastly, the Red Cluster represents a collaborative network centered around the University of Toronto.


[image: Visualization of university collaborations using a network graph, where nodes represent universities and lines signify collaborations. Notable universities include Southampton, Reading, Sydney, and Toronto, shown in various colors for different clusters.]

FIGURE 4
Institutional cooperative network (1989–2023).




Journals

The study analyzed a total of 555 articles published in 237 different journals. In Table 3, the top 10 journals for publication are presented, with information on total citation frequency and average citation frequency. The Journal of Advanced Nursing ranked first, with 39 papers accounting for 7.03% of all 555 papers. It also had the highest citation frequency of 735 times, representing 10.11% of the total citation frequency (N = 7,270). Following that, the Journal of Clinical Nursing (n = 32, 5.77%) was ranked second, followed by the Journal of the American Association of Nurse Practitioners (n = 24, 4.32%), and the Journal for Nurse Practitioners (n = 22, 3.96%). It is important to note that the rankings of journals based on published articles do not necessarily align with their corresponding citations and average citation counts, as indicated by the data in Table 3. Some journals with relatively few articles have higher citation counts and average citations. The average number of citations can serve as an indicator of the relative quality of papers published in different journals. Table 4 provides the top 10 most cited journals. Interestingly, some journals receive more citations despite having fewer publications. For example, the British Medical Journal was the most cited (n = 874, 12.02%), even though only four papers were published with an average of 218.5 citations each. This suggests that the papers published in this journal played a significant role in advancing research on nurses’ prescribing rights.


TABLE 3 Top 10 most productive journals.

[image: Table listing ten nursing journals ranked by number of publications and citations, with average references. Top-ranking journal is "Journal of Advanced Nursing" with 39 publications and 735 citations. Average references range from 4.17 to 25.45. Total publications are 555 and citations are 7,270.]


TABLE 4 Top 10 journals by citations.

[image: Table displaying journals ranked by citations, publications, and average references. The British Medical Journal ranks first with 874 citations and 4 publications, averaging 218.5 references. Journal of Advanced Nursing follows with 735 citations, 39 publications, averaging 18.85 references. Journal of Clinical Nursing has 573 citations, 32 publications, averaging 17.91 references. Other journals include Journal of Psychiatric and Mental Health Nursing, Nurses Education Today, Journal of the American Academy of Nurses Practitioners, BMC Health Services Research, Family Practice, International Journal of Nursing Studies, and Journal for Nurses Practitioners. Total citations are 7,270 and publications are 237.]



Author distribution

A total of 1,902 authors participated in the publication of 555 articles in this paper. Table 5 presents the top 10 authors based on their total citation frequency and average citation frequency. Courtenay ranked first with 31 papers, accounting for 5.59% of all 555 papers. Courtenay also had the highest citation frequency with 504 times, accounting for 3.02% of the total citation frequency (N = 16,679). Following Courtenay, Carey (n = 20, 3.60%), Stenner (n = 10, 1.80%), and Jones (n = 8, 1.44%) were also among the top authors. It is important to note that the ranking of authors based on published articles does not always align with their citation count or average citations. Some authors with fewer published articles have received high citation counts and average citations. The variation in average citation numbers may reflect the relative quality of papers published by these authors. The number of articles published by an author does not necessarily indicate the quality or popularity of their work. To further explore this, we examined the top 10 cited authors, as displayed in Table 6. It is evident that some authors have received more citations despite having fewer publications. For instance, Best, Dart, Grigg, Hare, and Ho published only 1 paper but received 279 citations, indicating the significant impact of their research on nurse prescription rights.


TABLE 5 Top 10 most effective authors.

[image: Table showing the rankings of authors based on various metrics. Columns include Rank, Author, Publications, Citations, Total link strength, and Average references. Courtenay ranks first with 31 publications, 504 citations, a link strength of 66, and 15.27 average references. Carey and Stenner follow. The total number of publications is 555, and citations are 16,679.]


TABLE 6 Top 10 authors by number of citations.

[image: A table ranking authors based on citations and publications. Courtenay ranks first with 504 citations and 31 publications. Carey follows with 371 citations and 20 publications. Best, Dart, Grigg, Hare, and Ho each have 279 citations and 1 publication. Jelinek, McNeil, and Newman have 248 citations and 1 publication. Total link strength and average references are provided, with Courtenay having the highest link strength of 1,111.]

We utilized VOSviewer to analyze the co-authors, resulting in a network comprising 1,902 authors, each having published more than one article (Figure 4). In the figure, color denotes clustering, node size indicates the number of published documents, and link thickness represents the strength of cooperation. A total of six author cooperation networks have emerged. Among them, the purple cluster stands out as one of the most significant, featuring Courtenay (31 papers, total link strength 66), Carey (20 papers, total link strength 39), and Stenner (10 papers, total link strength 43). The team’s research primarily revolves around analyzing barriers and facilitators in the implementation of nurses’ prescription rights in diabetic patients, as well as discussing its application effectiveness.



Research category

Table 7 illustrates the top 10 categories of prescriptions issued by nurses. The data for these categories were obtained from the WoS database system through search results. Among the various study categories, the three most prominent ones concerning nurses’ prescribing rights were Nursing (317/555, 57.12%), Health Care Sciences Services (82/555, 14.78%), and Medicine General Internal (59/555, 10.63%).


TABLE 7 Top 10 research categories.

[image: Table showing rankings of Web of Science categories by publications. Nursing ranks first with 317 publications (57.12%). Health Care Sciences Services follows with 82 (14.78%). Medicine General Internal has 59 (10.63%). Psychiatry lists 49 (8.83%). Public Environmental Occupational Health records 44 (7.93%). Further down are Health Policy Services with 32 (5.77%), Pharmacology Pharmacy 26 (4.69%), Substance Abuse 21 (3.78%), Primary Health Care 18 (3.24%), and Pediatrics 14 (2.52%).]



Keywords

Keywords play a critical role in analyzing the knowledge structure of an academic field using bibliometrics, as they assist in identifying potential research hotspots (15). Therefore, the focus of this study is to determine the covered topics by analyzing these keywords. In Table 8, the top 25 keywords are presented based on their occurrence. Among them, the keyword “Nursing practitioners” is the most frequently mentioned, appearing 90 times and having a total link strength of 415. Additionally, “Nursing prescribing,” “Nursing,” “Prescribing,” “Opioids,” “Primary care,” and “Education” are also highly ranked keywords in terms of their frequency.


TABLE 8 Top 25 keywords in the study of nurses’ prescribing rights from 1989 to 2023.

[image: Table listing keywords related to healthcare topics, ranked one to twenty-five with corresponding counts and total link strength. Top entries include "Nursing practitioners" with a count of ninety and link strength of four hundred fifteen, followed by "Nursing prescribing" and "Nursing." Other topics cover "Opioids," "Primary care," "Education," "Antibiotics," and "Pain management."]

We conducted an analysis of keywords that appeared more than 4 times in the titles and abstracts of 555 papers. Utilizing a clustering algorithm similar to modularity-based clustering, we identified the top 93 keywords and visually represented them. In Figure 5, the visualization showcases different clusters using distinct colors. Nodes of the same color belong to the same cluster, and the size of the nodes indicates the number of corresponding keywords. The thickness of the links between nodes represents the co-occurrence strength, while the thickness of the lines between nodes indicates the collinearity strength between keywords. We categorized the keywords into six color-coded categories: red, green, blue, yellow, purple, and gray. This categorization accentuates the prominent research hotspots and cutting-edge fields within these topics.


[image: Network visualization generated by VOSviewer illustrating interconnected keywords related to nursing, nursing prescribing, nursing practitioners, primary care, and prescribing. Nodes are color-coded and sized based on significance, with prominent nodes including nursing, primary care, nursing prescribing, and others, linked by numerous lines indicating relationships among terms like mental health, education, opioids, and medication management. The image highlights areas of focus and connectivity in nursing research and practice.]

FIGURE 5
Keyword co-occurrence network (1989-2023).


Cluster 1 focuses on the education and training of nurses regarding prescribing rights. The primary keywords include “Nursing prescribing,” “Education,” “Survey,” “Mental health,” and “Non-medical prescribing.” This cluster primarily explores the development of educational programs for nurses to acquire prescription rights. Cluster 2 centers around Nursing practitioners. The main keywords within this cluster are “Nursing practitioners,” “Scope of practice,” “Policy,” “Advanced practice registered nursing,” and “Buprenorphine.” The main focus of this cluster is the examination of policies related to nurses’ prescribing rights. Cluster 3 is associated with Palliative care. The main keywords in this cluster include “Nursing,” “Palliative care,” “Legislation,” “Case study,” and “Drug prescribing.” This cluster primarily investigates the application of nurse prescribing rights in the context of Palliative care. Cluster 4 revolves around Primary care. The main keywords within this cluster are “Primary care,” “Opioids,” “Antibiotics,” “Chronic pain management,” and “General practice.” This cluster primarily explores the application of nurse prescribing rights in the domain of Primary care. Cluster 5 focuses on Pain management. The main keywords in this cluster are “Prescribing,” “Pain management,” “Medication management,” “Knowledge,” and “Attitudes.” This cluster primarily examines the utilization of nurse prescribing rights in the field of Pain management. Cluster 6 is associated with Barriers. The main keywords within this cluster include “Barriers,” “Pediatric,” “Perceptions,” and “Children.” This cluster primarily investigates the barriers and facilitators of implementing nurse prescribing rights in pediatric settings and discusses the impact of its application. These six clusters constitute the main areas of study regarding nurse prescribing rights.

Keywords that experience sudden and widespread citation or are cited in large numbers within a short period of time are known as burst keywords (11). These burst keywords are identified using CiteSpace’s default Kleinberg algorithm and serve as important indicators of cutting-edge research hotspots, with sudden keywords indicating emerging trends. In Figure 6, the top 14 burst keywords in this field from 1989 to 2023 are illustrated. The thick red line represents the time period during which the keyword experiences a burst. Among these burst keywords, “Nursing prescribing” (11.9) exhibits the highest intensity, followed by “Opioids” (9.9). Notably, “Nursing prescribing” stands out with the longest outbreak time, spanning 10 years. Recent emergent keywords such as “Opioid,” “Overdose,” “Pain management,” and “Buprenorphine” also reflect the current research trends in this field and have the potential to become future research hotspots.


[image: Bar chart showing keyword trends from 1989 to 2023. Keywords include "knowledge," "nursing prescribing," "dermatology," and more. Each row lists the keyword, year strength began and ended, and a blue and red horizontal bar indicating duration. The timeline spans 1989 to 2023.]

FIGURE 6
Top 14 keywords with strong citation bursts between 1989 and 2023.




Articles with high citations

To some extent, the citation ranking of papers can offer valuable insights into the prominent research areas within the academic domain (16). In addition to that, by examining the co-occurrence of keywords and emerging terms, we can gain further understanding of highly cited articles. In Table 9, we have compiled a list of the top 10 articles based on their citation count. Our analysis reveals that these 10 articles predominantly cover 4 significant research topics: Buprenorphine, Emergency departments, Dermatology, and Palliative care.


TABLE 9 Top 10 cited articles.

[image: A table lists the top ten articles related to nurse prescribing, ranked by citations. Columns detail rank, title with author, year, number of citations, and journal. The top-ranked article from 2011, with 108 citations, is published in BMC Health Services Research, discussing nurse prescribing in Western Europe and Anglo-Saxon countries. Other articles cover various impacts and studies on nurse prescribing, published between 2004 and 2019, with citation counts ranging from 60 to 91 across journals like the International Journal of Nursing Studies and the Journal of Clinical Nursing.]




Discussion

Our research shows that over the past 34 years, the number of studies on nurses’ prescription rights has steadily increased, with a notable surge in the last decade. This trend underscores the growing recognition of the role of nurses in prescribing within the global healthcare system. However, as an interdisciplinary issue encompassing both policy and practice, the research and development of nurses’ prescription rights has progressed at a relatively slow pace, leaving substantial room for further advancement.

From a national and regional perspective, research on nurses’ prescription rights is concentrated in a few high-income countries. The United States has the highest number of published papers in this area, while the United Kingdom leads in terms of total citation frequency and the strength of international collaborations. This disparity may be linked to the earlier introduction of nurse prescription legislation and the establishment of a supportive national policy environment. In contrast, research on nurses’ prescription rights is relatively scarce in low- and middle-income countries, where international collaborative networks are also weaker. This imbalance is likely influenced by various factors, including the level of national economic development, the intensity of health policy promotion, and disparities in education and training systems.

Further analysis indicates that in high-income countries, the expansion of nurses’ prescription rights is not only evident in the increasing number of studies, but also in actual policy changes and improvements in healthcare service efficiency. For example, the enactment and revision of several policies in the United States, such as the Addiction Recovery Act of 2017, which allows practicing nurses to prescribe controlled substances, occurred before and after the significant growth in research on nurses’ prescription rights (14). This suggests that policy changes play a crucial role in driving research interest.

In this context, the practical and political implications of expanding nurses’ prescription authority must be urgently addressed in low- and middle-income countries. These countries typically face challenges such as limited medical resources, a shortage of doctors, and weak primary healthcare systems. Granting nurses appropriate prescription authority could significantly alleviate the pressure on primary healthcare services.

Although bibliometric data show that low- and middle-income countries remain on the periphery in terms of publication volume and collaborative networks, this does not imply that nurses’ prescription rights are unimportant in these regions. On the contrary, the weak foundation of related research underscores the need to advance the field through policy initiatives and to promote international academic and practical cooperation for knowledge sharing and experience transfer. Future research should focus on areas such as the implementation pathways of nurses’ prescription rights in resource-limited settings, the development of education and training systems, cost–benefit analyses, and patient health outcomes, to address the existing research gaps.

In terms of institutional contributions, the University of Reading ranks first, while the University of Manchester excels in terms of total citations in the study of nurses’ prescribing rights. The Journal of Advanced Nursing is the prominent publication with the highest number of articles on this topic, while the British Medical Journal leads in terms of total article citations. Courtenay et al. (23) have made significant contributions in terms of both the number of articles and citation frequency. Subject analysis highlights Nursing, Health Care Sciences Services, and Medicine General Internal as the three most important research areas pertaining to nurse prescribing rights.

The keywords serve as highly condensed and summarized focal points of research within a specific field (15). By summarizing frequently occurring keywords and examining the clusters they form, along with analyzing the content of the top 10 highly cited literature sources, we can conclude that the primary research areas regarding nurses’ prescribing authority revolve around Nursing practitioners, Primary care, and Education. Emergent words refer to rapidly emerging keywords that surpass high-frequency ones in predicting research trends at the forefront (11). Through an analysis of emergent words, it has been determined that the current forefront of research on nurses’ prescribing rights predominantly focuses on Opioids (2018–2023) and Buprenorphine (2020–2023).


Nursing practitioners

The granting of prescribing rights primarily applies to senior practice nurses, especially Nursing Practitioners. The emergence of Nursing Practitioners has significantly contributed to the expansion of nurses’ prescribing authority. Research conducted by Gagan et al. (24) and Carey et al. (25) demonstrates that the diagnostic and treatment services provided by nursing practitioners can greatly enhance patients’ understanding of chronic diseases, improve their ability to manage their health, enhance adherence to guidelines and treatment, improve their quality of life, and reduce the incidence of acute attacks and readmissions for chronic diseases. Additionally, it increases patients’ satisfaction with their diagnosis and treatment. Nursing practitioners also assume emergency tasks in large hospitals. Surveys conducted by Plath et al. (26), Griffin and McDevitt (27), and Thrasher and Purc-Stephenson (28) in Australia, Ireland, and Canada reveal that nursing practitioners reduce waiting and treatment times for emergency patients, resulting in increased patient satisfaction. Furthermore, there is no significant difference in treatment outcomes between nursing practitioners and doctors. Notably, 99.1% of patients expressed their willingness to choose nursing practitioners again. Sandhu et al. (29) investigated the disparities in doctor-patient communication skills and patient satisfaction between emergency nursing practitioners and doctors. The findings indicate that patients treated by nursing practitioners exhibit higher levels of satisfaction compared to those treated by doctors. Additionally, nursing practitioners excel in selecting appropriate communication methods and treatment plans based on patients’ education and medical conditions. However, some studies (30) have identified challenges in the practice of nursing practitioners. Some nursing practitioners perceive difficulties in treating patients with multiple chronic conditions, which may be attributed to their limited professional knowledge and self-confidence.



Primary care

Nurse prescribing rights in the United Kingdom were legalized in 1992, originating from community healthcare. These rights are primarily granted to senior practice nurses, particularly nursing practitioners. Throughout the development process, as well as currently, community health service centers have been the preferred practice settings for nursing practitioners to provide medical services. Recent data from 2018 in the United States indicates that nursing practitioners are more likely to practice in communities, rural areas, and remote locations, with a higher willingness to work in community health service centers compared to doctors. Research (31, 32) reveals that 87% of nursing practitioner graduates choose community settings for their practice, while only 8% of medical students opt for residency training in general practice in the same year. A systematic review of 18 studies conducted in 7 countries, including the United Kingdom, the United States, and the Netherlands (33), demonstrated that compared to doctor-led treatment, nursing practitioners had slightly better outcomes in terms of case fatality rate, physiological indicators, and patient satisfaction. There were no statistically significant differences in prescriptions, medical errors, referrals, and the number of hospitalized patients between nursing practitioners and doctors. Additionally, nursing practitioners spent more time on average treating patients and had a higher rate of return visits compared to doctors.



Education

Different countries have their own education and training systems for nurses. In countries like the United States, Australia, and Canada, nursing programs at the master’s degree level include relevant training. For example, in Australia, students are required to complete 5,000 h of advanced coursework and prescription training, with core courses covering pharmacology, physical examination, laboratory examination, and radiation technology (34). On the other hand, Finland and Spain incorporate nurse prescribing knowledge into their undergraduate degree programs (35, 36). In contrast, countries like the United Kingdom, Ireland, and Sweden provide separate training for nurses to acquire prescription rights. In Ireland, registered nurses and midwives must complete a rigorous 6-month theoretical and practical course and pass an assessment that covers various aspects including pharmacology, prescription writing, and pharmacodynamics (37). However, due to the broad scope of prescribing training in nursing practice, several countries focus on general knowledge modules such as pharmacokinetics, pharmacodynamics, advanced health assessment, and prescribing principles. Nevertheless, studies have shown that nurses have a demand for specialty-specific prescription courses (38). Instructors of prescription courses also believe that courses should be tailored to different specialties to better align course content with clinical practice, enhance nurses’ proficiency in prescription knowledge and skills in their specific fields, and facilitate their transition from learners to practitioners.



Buprenorphine and opioid

The United States continues to grapple with an ongoing opioid overdose crisis, as many individuals still lack access to effective treatment (39). Buprenorphine, a widely used and effective treatment for opioid use disorder (OUD), is readily available in medical offices as a partial opioid agonist (40). However, the utilization of buprenorphine therapy for OUD patients remains limited, partly due to the scarcity of buprenorphine prescriptions (41, 42). In 2017, the United States implemented the Comprehensive Addiction and Recovery Act, granting nurse practitioners the authority to prescribe buprenorphine (14). Since the enactment of this program, nurse practitioners have played an increasingly vital role in providing effective treatment for OUD in communities. Between 2016 and 2019, over 12,000 nurse practitioners and physician assistants gained the privilege to prescribe buprenorphine, resulting in a remarkable 111% increase per 100,000 people in rural areas. Nurse practitioners and physician assistants accounted for more than half of the newly issued prescriptions (20). Nonetheless, nurses, like doctors, encounter various factors that either promote or hinder their ability to prescribe buprenorphine. Promotion factors include possessing prescribing skills, having mentors, and feeling rewarded, while barriers encompass regulation, inadequate education, and stigma (43–46). A study by Chandra revealed that the main obstacles faced by nurses in prescribing buprenorphine were stigma and the lack of reimbursement for expenses related to OUD (47).

This study systematically reviews and analyzes research on nurses’ prescription rights using bibliometric methods, making several important contributions. First, the findings hold significant value for planning nursing education. By revealing the developmental trajectory and research hotspots of nurses’ prescription rights both domestically and internationally, this study provides valuable data to support curriculum design and talent cultivation. Such insights can assist educational administrators and instructors in more effectively training nursing professionals with advanced practical competencies.

Secondly, this study also provides valuable guidance for the formulation of health policies. As nurses’ prescribing authority is increasingly being promoted worldwide, policymakers require a comprehensive understanding of the current status and emerging trends in academic discussions surrounding this issue. By referencing scientific evidence revealed through this bibliometric analysis, policymakers can make more informed decisions when formulating relevant laws and regulations. This, in turn, will better support the development of the nursing profession and contribute to the continuous improvement of healthcare systems.

Finally, through a statistical analysis of the existing literature, this study identifies the shortcomings and gaps in current scientific research on nurses’ prescription authority. For instance, research from low- and middle-income countries remains limited, and the assessment of policy implementation outcomes requires further investigation. These findings highlight clear directions and areas for improvement for future academic research and practical initiatives.

In conclusion, this study holds practical significance and reference value in areas such as nursing education planning, health policy development, and the identification of gaps in scientific research. Furthermore, it provides a theoretical foundation and empirical data to support future research and practice regarding nurses’ prescribing rights.

The study has several limitations that should be acknowledged. Firstly, our data selection was focused on the core set of WoS, omitting other databases like Scopus. This choice may have excluded valuable research from our analysis, especially emerging research. Additionally, our study primarily examined journals, while other forms of scientific knowledge dissemination, such as books, working papers, and reports, received less attention. This narrow focus may limit the comprehensiveness of our findings. Secondly, there are subjective factors involved in our sample selection. For instance, we only analyzed English-language publications, which introduces a potential linguistic bias. To gain a more comprehensive view, it would be beneficial to compare articles published in different languages or countries. Furthermore, subjectivity may have influenced our search strategy and filtering, as it is challenging to completely eliminate bias in bibliometric research. Lastly, our research primarily focused on bibliometric analysis, aiming to analyze the knowledge structure in the field of nurses’ prescribing rights. However, this study utilized only bibliometric methods to visualize the objective characteristics of nurses’ prescribing rights. The study did not explore the substantive content related to nurses’ prescribing rights, indicating the need for a more comprehensive literature review in future research. Overall, these limitations should be considered when interpreting our findings. Future studies should address these issues to enhance the validity and scope of the research.




Conclusion

Our study reveals a gradual increase in the number of publications on nurse prescribing rights over the past 34 years. However, the field is progressing at a relatively slow pace, leaving ample room for further development. Moreover, research advancement is uneven across different countries and regions, with limited collaboration among those with less developed research fields. Notably, the United States has emerged as the leading contributor in terms of published papers on nurses’ prescribing rights. Meanwhile, the United Kingdom takes the lead in both the total number of literature citations and the strength of partnerships. In terms of subject analysis, Nursing, Health Care Sciences Services, and Medicine General Internal stand out as the three key research areas pertaining to nurses’ prescribing rights. The research primarily focuses on Nursing practitioners, Primary care, and Education. Moving forward, the research frontiers in nurse prescribing rights are expected to revolve around Opioids (2018–2023) and Buprenorphine (2020–2023).
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Variables Mean Frequency

(SD)/ (%)

median

(IGR)
Age,mean (SD) | 33.18 (10.02)

Disease duration 4.00 (8.00)

(year), median
(IQR)
Gender, n (%)
Female 28(17.2)
Male 135 (82.8)
Ethnic group, 1 (%)
Han 144 (88.3)
nationality

Ethnic 19(11.7)

minorities
Education level

Middle school
and below

84(51.5)

College and 79 (48.5)

above

Family history of AS
Yes 34(209)
No 129 (79.1)

BASDAI score,
‘median (IQR)

320(3.20)

BASFI score,
‘median (IQR)

130 (3.00)

Mean (% of
maximum)

SD, standard deviation; IQR, interquartile range; N, number; AS, ankylosing spondylitis;
BASFI, Bath Ankylosing Spondylis Functional Index; BASDAL Bath Ankylosing

Spondylits Discase Acti

y Index.
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Variables Mean Frequency Mean (% of
(SD)/ (%) maximum)

median
(IGR)

Do you want education?
Yes. 131 (80.4)
No 32(196)

How much information do you want?

I.do not want 5(3.1)
toknow

anything

Twant to know, 21(129)
some things

Twant to know 74 (45.4)
lots of things

Twant to know 63(38.7)
everything

Educational needs.

Managing pain | 7.52 (4.64) 37.6%
(0-20)

Movement 827 (369) 517%
(0-16)

Feelings (0~ 7.80 (4.39) 48.8%
16)

Arthritis 18.12(7.01) 647%

process (0-28)

Treatments 15.10 (5.78) 62.9%
(0-24)

Self-help 1471 (6.12) 613%
measures

(0-24)

Support 9.21(438) 57.6%

systems (0-16)

Adjuvant 551(3.23) 45.9%
therapy (0-12)

Total score 8625 (31.64) 55.3%
(0-156)
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Variables

Managing pain
Movement
Feelings

Arthritis process
“Treatments
Self-help measures
Support systems
Adjuvant therapy
“Total score

BASFL, Bath Ankylosing Spondyli

~0.048

~0.190

~0.049

~0.152

~0.104

~0.067

~0.128

~0.088

-0.153

0.546

0.015*

0.533

0.053

0.186

0.394

0.104

0.264

0.052

Disease duration

-0.040

-0.036

0.043

0.087

0.095

0.072

0.180

-0.029

0,073

P
0615
0646
0586
0.269
0.229
0358

0.022¢
0709

0357

0.067

0.063

0.194

0.180

0155

0.083

0.192

0205

0172

BASDAI

Functional Index; BASDAL Bath Ankylosing Spondylitis Disease Activity Index. *p<0.05.

0.395

0427

0.013*

0.021%

0,049

0292

0.014%

0.009%

0.028*

0.005

~0.066

0057

0089

0040

~0055

0.067

0.148

0013

0954

0403

0470

0258

0611

0482

0394

0059

0.697
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Variable Strongly disagree/disagree  Neutral  Strongly agree/agree

n (%) n (%) n (%)

Technology (Mean +SD =3.08:+1.03)

1. Respiratory rate value is usually estimated for stable patients during 81(336) 17(7.1) 143(593)
routine vital signs monitoring.”

2. Blectronic vitals monitoring results in casual monitoring (i.c., 62(25.7) 45(18.7) 134(55.6)
counting) of respiratory rate.*

3. The use of pulse oximetry to monitor SpO2 will reduce the need to 140 (58.1) 33(137) 68(28.2)
count respiratory.*

4. usually record respiratory rate as standard rate between 12 and 20/ 119 (49.4) 3414.) 88(36.5)

min if SpO2 is within normal range**

Communication (Mean +SD =358+ 1.29)

5.1am confident to report deteriorating vital signs in a way that will get a 53 (22.0) 32(133) 156 (64.7)

team RN in-charge or my linical instructor to review the patient.

6. Twill repeatedly inform the team RN in-charge or my clinical 71(295) 4107.0) 129(535)
instructor of vital sign changes if no prompt actions are acted on.

Workload (Mean +SD =3.640.85)

7.1tis time consuming to perform vital signs monitoring.* 127 (527) 56(23.2) 58 (24.1)
8. Vital signs monitoring is  boring task* 165 (68.5) 49.(203) 27(11.2)
9. Complete and accurate vital signs monitoring is neglected due to time 102 (423) 81(336) 58 (24.1)

constraints.*

10. 1 feel overwhelmed trying to complete the different frequency of 106 (44.0) 56(232) 79(328)

vital signs collection (i

hourly, 2 hourly, 4 hourly,etc.) of my

patients.*
Key indicators (Mean +SD=3.76:+0.89)

11.5pO2 s a more reliable indicator in reflecting early signs of 17 (485) 35(145) 89(369)

respiratory dysfunction than respiratory rate:

12. Blood pressure is often the first parameter that reflects abnormality 164 (68.0) 39(162) 38(15.8)

when a patient deteriorates.*

13. Respiratory rate value s the least important sign of deterioration.* 175(72.6) 27(11.2) 39(16.2)
Knowledge (Mean +SD=3.414094)

14.1 can relate vital signs readings to physiology and pathophysiology 54(22.4) 69(28.6) 118 (49.0)
of presenting diseases.

15. My knowledge in interpreting vital signs to identify clinical 88(36.5) 85(353) 68(282)
deterioration is limited.*

16. Changes in vital signs were not interpreted accurately by nurses (i.c., 121(50.2) 80(332) 40(166)
absence or delay of appropriate nursing actions)."

Scores were reversed before computation. *For pediatric nurses, the VS values were changed for pediatric context where the phrase ‘according to the child's age’ (25) replaced ‘between 12
and 20/min’
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Predictor Value F  Hypothesis

variables df
Hospital 072 | 1740 500 2500 | <0001%+*
Age 085 815 500 22500 | <0001%+*
Gender 095 233 500 22500 | 0.044%
Marital status | 092 3.93 500 22500 | 0002+
Education 099 049 500 2500 0787
Clinical area 087 674 500 2500 <0001+
Patient/ shift 087 660 500 2500 <0001+
Training/
X 096 191 500 2500 0094

seminars
Experience 090 488 500 22500 | <0001+
Perceived

099 049 500 2500 0785
knowledge
Perceived

005 200 500 22500 0078
competence

“Significant at 0.0, **Significant at 0.01, ***Significant at 0.001
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Dependent Predictors 95% Cl
variable

Technology Hospital 037 018 0,038 0.02 0.72
R (Adjusted R)=0267 Age 0.07 001 <0.001%% 0.04 0.10
(0.218)
Gender ~0.48 022 0.028% -091 ~0.05
Marital status -0.21 015 0175 ~050 0.09
Education 039 022 0073 ~0.04 083

Clinical area (Reference: ICU)

Medical department ~0.16 023 0491 ~062 030
Surgical department ~0.61 0.20 0.002+% -1.00 -0.23
Pediatric department -012 025 0.644 ~060 037
Emergency department ~0.16 024 0515 -063 032

Patients/ shift (Reference: 1-10 patients)

11-20 patients ~0.49 021 0018* ~090 ~0.09
> 20 patients ~0.00 022 0.984 ~0.43 042
Training/ seminars 034 o4 0017* 006 061
Experience ~006 0.02 0001 ~009 ~0.02
Perceived knowledge 002 0.08 0847 ~015 018
Perceived competence ~0.00 0.08 0959 ~015 015
Communication Hospital 165 021 <0001%5 123 206
R (Adjusted R)=0347 Age 003 002 ons ~001 006
o Gender 022 026 0392 -029 073
Marital status ~0.60 018 0001+ 095 -025
Education -0.10 026 0700 ~061 041
Clinical area (Reference: ICU)
Medical department 0.8 028 0503 036 073
Surgical department 017 023 0.465 ~062 029
Pediatric department —071 029 0016% -129 -0.13
Emergency department 051 028 0075 -107 005
Patients/shift (Reference: 1-10 patients)
1120 patients 0.6 024 0,008+ 018 114
> 20 patients 070 026 00075 019 120
“Training/ seminars -034 017 0042 066 ~001
Experience -003 002 0171 006 001
Perceived knowledge 0.00 010 0991 019 019
Perceived competence 0.13 009 0143 005 031
Workload Hospital ~031 o 0033 059 ~003
R (Adjusted R)=0.300 Age 001 001 0447 ~001 003
(629 Gender 004 018 0803 039 030
Marital status 008 012 0521 016 032
Education 039 018 0029 001 074
Clinical area (Reference:
Medical department 050 019 00095 -087 ~0.12
Surgical department 064 016 <0001+%% -095 -033
Pediatric department 051 020 0012 ~091 ~011
Emergency department -097 019 <0001+ -135 ~058
Patients/ shift (Reference: 110 patients)
11-20 patients —084 017 <0001+ -117 ~051
> 20 patients 039 018 0028 ~074 ~0.04
Training/ seminars 018 on 0.105 ~004 041
Experience 001 001 0671 ~002 003
Perceived knowledge 0.00 007 0919 —013 014
Perceived competence 003 006 0660 ~009 015
Key indicators Hospital -058 015 <0001+ 088 -029
R (Adjusted R)=0306 Age ool 001 0474 —003 002
0260 Gender -005 018 0785 041 031
Marital status 0.10 o3 0418 015 035
Education 002 018 0903 ~034 039
Clinical area (Reference: ICU)
Medical department ~100 020 <0001+ -139 ~062
Surgical department 067 016 <0001+ ~099 ~034
Pediatric department 054 021 oo+ 095 ~013
Emergency department 0385 020 <0001+ -125 045
Patients/shift (Reference: 1-10 patients)
1120 patients 028 017 [N ~062 006
> 20 patients 022 018 0234 014 058
Training/ seminars 026 012 0.026% 003 0.49
Experience 001 001 0376 001 004
Perceived knowledge ~002 007 0760 016 012
Perceived competence 007 006 0260 005 020
Knowledge Hospital ~0.13 017 0.463 046 021
R (Adjusted R)=0.181 Age 0.04 001 0.008** 001 0.06
(0129 Gender -032 021 0.127 -0.73 0.09
Marital status ~030 015 0043 058 -001
Education 014 021 0495 —027 056

Clinical area (Reference: ICU)

Medical department 0.16 022 0.480 -028 0.60
Surgical department 0.16 019 0.388 -021 053
Pediatric department 0.23 024 0341 ~024 0.70
Emergency department ~0.05 023 0831 -051 041

Patients/ shift (Reference: 1-10 patients)

11-20 patients ~035 0.20 0.083 ~074 0.05
> 20 patients ~0.48 021 0.024% -089 ~0.06
Training/ seminars 007 013 059 ~019 034
Experience ~001 0.02 0373 ~004 002
Perceived knowledge -0 0.08 0.157 -027 004
Perceived competence 018 0.07 0014% 004 033

“Significant at 0.05; **Significant at 0.01; ***Significant at 0.001.
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Measures

M 60.8
sd 1323
o 014
Min 2
Max 79
N 80

M, Mean; Sd, Standard deviation; Cv, Coeffcient of variation; Min, Minimum; Max,
Maximum.
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Correlation coefficient: item-total Cronbach’s alpha if item deleted

score
MeHLt-SV 1 0.690 0932
MeHLIt-SV 2 0.697 0.931
MeHLit-SV 3 0.557 0933
MeHLt-SV 4 0.546 0.934
MeHLItSV 5 0.582 0.932
MeHLit-SV 6 0.350 0.939
MeHLt-sV 7 0.600 0.933
MeHLItSV 8 0.656 0.933
MeHLIt-SV 9 0.695 0.932
MeHLt-SV 10 0452 0.935
MeHLIt-SV 11 0.706 0930
MeHLItSV 12 0.656 0.931
MeHLt-SV 13 0.488 0.933
MeHLt-SV 14 0.736 0.930
MeHLtSV 15 0793 0.930
MeHLIt-SV 16 0.621 0.933
MeHLt-SV 17 0573 0.933
MeHLItSV 18 0575 0.932
MeHLIt-SV 19 0481 0.936
MeHLIt-SV 20 0.696 0931
MeHLit-SV 21 0.627 0.933

MeHLit-SV, Spanish version of Media Health Literacy questionnaire.
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Data extraction table in a scoping review
Author year

Article title

Aim

Study methods

Supervisions programs implemented and their characteristics
Context

Results

Main conclusions
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Search Query Results

# (((((caregiver*[Title/ Abstract]) OR (informal 117,444
caregiver{ Title/ Abstract])) OR (carer*[Title/
Abstract])) OR (family caregiver| Title/Abstract]))
OR (care-giver{Title/ Abstract]))

2 (Caregivers|MeSH Terms]) 52130

s (((((((program*[Title/Abstract]) OR (programs, 1,136,100
training[Title/ Abstract])) OR (clinical
supervision[Title/Abstract])) OR (supervisory
program*[Title/ Abstract]))

# (Program Development[MeSH Terms])) OR 38641
(Nursing, Supervisory[MeSH Terms]))

# (((((((((communit* [ Title/ Abstract]) OR 804,834
(domicile(Title/ Abstract])) OR (home care(Title/
Abstract])) OR (home nursingTitle/ Abstract]))
OR (residential care home{ Title/ Abstract])) OR
(home help[Title/Abstract]))

6 (Home Nursing[MeSH Terms]) OR (Home Care 94334
Services[MeSH Terms])) OR (Nursing
Homes[MeSH Terms])) OR (Community

Support|MeSH Terms])
#7 #10R#2 127,747
8 #30R#4 1,157,562
2 #50R %6 876,395
10 #7 AND #8 AND #9 6077
1 #10 AND Filters: English, Portuguese, Spanish, 5776

from 1993 to 2024
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Newcastle nursing Possible answers [frequency (%)]
care satisfaction

scale questions Not_ at all Barely satisfied Quite satisfied Very satisfied Com_pl_etely
satisfied satisfied

Amount of time nurses spent 9019) 185 (39.3) 195 (41.4) 67(14.2) 15(2)

with you

Capability of nurses at their 7(15) 175 (372) 121(25.7) 158 (33.5) 10(2.1)

job

Nurses' knowledge of patient 10@1) 12125.7) 177(376) 134(285) 29(62)

are

How quick are nurses 4(80) 165 (35.0) 113 (24.0) 127 (27.0) 62(13.2)

Nurses made you feel at 36(7.6) 110 (23.4) 171(363) 94(200) 60(12.7)

home

‘The amount of information 33(70) 184 (39.1) 123 (26.1) 7105.1) 60(12.7)

nurses gives to you about

your condition

A nurse around when 36(7.6) 153 (325) 178 (37.8) 62(13.2) 42(89)

you need

How often do nurses check. 2461 196 (41.6) 136 (28.9) 105 (223) 0@

10 see you if you are well

Nurses' helpfulness 7015) 179 (38.0) 176 (37.4) 91(19.3) 18(38)

Nurses explaining things 36(7.6) 227 (48.2) 108 (22.9) 72(153) 28(59)

Nurses help put your 2461 182(38.6) 110(23.4) 130 (27.6) 25(53)

relatives' minds at rest

Nurses' manner in doing 33(7) 98(208) 155 (32.9) 123.26.1) 62(13.2)

their work

‘The type of information 53(11.3) 188 (39.9) 140 (297) 38(8.1) 52(11)

nurses gave to you about

your condition and treatment

Treatment of a patient as an 36(7.6) 109 (23.1) 18(25.1) 172 (36.5) 36(7.6)
Individual

Listening to patient worries/ 330.0) 127 27.0) 143 (30.4) 138 (29.3) 30(64)
concerns,

Amount of freedom provided 9(1.9) 133(28.2) 159 (33.8) 143 (30.4) 27(57)
at the ward

Nurses willing to respond to 32(68) 146 (31.0) 133(28.2) 134(285) 26(55)
requests

Amount of privacy nurses 47(10) 133(282) 83(17.6) 57012.1) 151 (32.1)
provided

Nurses' awareness of needs 32(6.8%) 185 (39.3) 59(1255) 93(19.7) 102(21.7)
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Variables Nursing care satisfaction Bivariate logistic Multivariate

category Satisfied Unsatisfied regression logistic regression
N % COR p-value AOR (95% ClI)

Age category

18-25 25 424 34 57.6 1 1

26-35 103 64.8 56 352 0.40 0.003 0.25(0.11, 0.56) **

36-45 34 272 .1 728 1.96 0.041 0.93 (0.35,2.49)

46-55 45 46.9 51 551 083 0.585 0.90 (0.37, 2.15)

56+ 17 53.1 15 479 0.64 0.327 0.38(0.10, 1.43)

Current residence

Urban 158 525 143 475 1 1

Rural 66 38.8 104 612 174 0.004 1.69 (0,997, 2.86)

Admission wards

Medical 81 664 41 336 1 1

Surgical 4 358 79 642 354 0.000 3.85 (1.98,7.45)"
Oby/Gyne 27 391 2 609 307 0.000 195 (0.87,4.35)
Ophthalmology 24 47 73 753 60 0.000 427 (1.81,10.05)*
Orthopedics 8 80 12 20 049 0.060 067 (027, 1.69)

History of previous admission

Yes 6 n2 139 668 1 1

No 155 589 108 an 032 0,000 0.13 (0.07, 0.26)*
Comorbid disease

Yes 155 668 77 332 1 1

No 6 289 170 711 496 0.000 13.4(7.06,25.4)**

Length of stay in hospital

<=3days 6 442 87 558 0.6 0.205 9.14 (346, 24.11)**
4-7days 87 544 73 456 105 0072 0.969 (0.40, 2.30)
8-14days 39 429 52 57.1 095 0834 0.565 (023, 1.34)
>=15days 29 453 35 547 1 1

-value <0.05, %% =)
outcome variable.

-value <0.005. CI, confidence interval; COR, crude odds ratio; AOR, adjusted odds ratio, The bold text indicates values that are significantly associated with the
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Variables Frequency

Age (completed years)

18-25 59 125
26-35 159 n8
36-45 125 265
16-55 9 204
56+ 32 68
Sex

Male 27 82
Female 244 518
Marital status

Currently married 37 715
single 106 25
Others/Widowed/ B 59
Divorced

Ethnicity

Amhara 115 214
Oromo 25 520
Gurage 20 42
Tigre 2 59
Others 6 134

Current residence
Urban 301 639
Rural 170 36.1

Have family support during admission

Yes 427 907
No 4 93
Occupation of patient

Housewife 150 318
Government employee 18 38
Merchant 53 13
Farmer 0 85

Private/self-employee 148 314
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Variables Number Percent

Admission ward

Medical 122 259
Surgical 123 261
Gynecology/obstetrics 6 146
Ophthalmology 97 206
Orthopedics 60 127

Admission rooms

Usual 407 86.4
Unusual/Isolated rooms 64 136
Marital status

Currently married 337 715
Single 106 25
Others/Widowed/Divorced 23 59

History of previous admission
Yes 208 442
No 263 559
Presence of comorbid disease

Yes 232 493

No 239 50.7
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Variables Gender Ethnic group

Male Female g Other i
(n =135) (n=28) (n=19)
Managing pain 7,59 (4.90) 721(3.12) 0512 0611 757 (4.74) 7.16 (3.83) 0363 0n7
Movement 8.27(382) 8.29(3.09) -0025 0.980 835 (3.72) 7.68 (351) 0734 0464
Feelings 755 (454) 9.04(336) —1641 0.103 .16 (4.38) 5.11(3.45) 2918 0.004%
Arthritis process 17.64(7.21) 2043 (547) -2316 0.025% 18.51(6.98) 15.11(6.70) 2011 0.046*
Treatments 1474 (5.98) 16.86 (4.37) -1.7%6 0078 1533 (579) 13.42(5.54) 1355 0177
Self-help measures 1416 (6.28) 17.36 (4.56) -2555 0.012¢ 14.98 (6.15) 12.68 (5.68) 1502 0125
Support systems 893 (442) 1061 (395) 1863 0.064 9.45(4.48) 7.42(3.02) 2577 0.015%
Adjuvant therapy 5.41(3.26) 6,00 (3.08) 083 0378 561 (3.31) 474(251) 1110 0269
Total score 8427 (3293) 95.79 (22.60) ~1764 0.080 87.95(3209) 7332 (25.01) 1912 0058
Variables Family history of AS Education level (middle school and below)
No (n =129) Yes (n =34) t p-value  Yes(n=84) No(n=79) t p-value
Managing pain 7.53(478) 7.50 (4.08) 0,030 0976 7.83 (499) 7.19(4.23) 0.885 0377
Movement 833(3:72) 803 (362) 0426 0671 798 (3.73) 8.58 (3.65) ~1.047 0.297
Feelings 810 (431) 6.67(457) 1694 0092 7,69 (436) 7.92 (4.44) -0.339 0735
Arthritis process 18.85 (661) 15.32(7.86) 2660 0.009% 17.90 (6.97) 18.34 (7.09) -0.397 0692
Treatments 15.67 (543) 12.94(6:59) 2493 0.014% 14.98(5.90) 15.24 (5.68) -0.291 0771
Self-help measures 15.04(6.13) 13.47(6.02) 1332 0.185 14.25 (6.26) 15.20 (5.97) ~0.993 0322
Support systems 9.65(4.32) 7,56 (427) 2520 0.013% 9.25 (4.60) 9.17 (4.16) 0.106 0916
Adjuvant therapy 5.81(3.19) 438(3.17) 2318 0.022¢ 542(332) 561(3.15) -0.376 0707
Total score 88.98 (31.18) 75.88 (31.66) 2173 0.031% 85.30(32.88) 87.27 (3043) ~0.396 0693

AS, ankylosing spondylitis. *p<0.05.
‘Independent-samples t-test.
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Variable Standardized

coefficients (p)

Age ~0.767 ~0.243 2938 | 0.004*
BASDAI 3990 0279 2744 0.007*
BASFL ~2080 ~0.165 ~1.602 011
Disease 0.665 0125 1524 0130
duration

Gender (reference: Male)

Female 13717 0.164 2127 0035

Ethnic group (reference: ethnic min
Han 13.992 0.142 1.881 0.062
nationality

Family history of AS (reference: no)

Yes —11.943 =0.154 =2045 0.043%

Education level (reference: middle school and below)

Collegeand 1557 0,025 0319 0750
above

AS, ankylosing spondylitis; BASDAL, Bath Ankylosing Spondylits Disease Activity Index;
BASFL, Bath Ankylosing Spondylitis Function Index. *p<0.05.
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COM-B (TDF
domain)

Implementation factors
identified from interviews
(Themes)

Intervention
functions

Policy
categories

Behaviour change
techniques

Implementation strategies

+ Lack of awareness of 10 services among
healthcare professionals, healthcare
administrators, patients, and caregivers”

Lack of knowledge among healthcare
professionals regarding herb-drug
interactions and herbal toxicities” Psychological capability

(Knowledge)

Lack of knowledge among healthcare
professionals and healthcare
administrators regarding 0%

Lack of content regarding
interprofessional collaboration between
“TCM, conventional medicine, and nursing
in undergraduate education

Psychological capability
(Memory, attention, and
decision processes)

Difficulties in decision-making among
patients and caregivers on 10 tlisation

Lack of skills among healthcare

Physical il ills
professionals in delivering 10 services ysical capability (Skille)

BMD, Biomedically-trained doctor; COM-B, Capability, Opportuni

Education

Enablement

Enablement

Enablement

Education

Enablement

Education

Education

Enablement

Training

Training

 Motivation, and Behaviour;

Communication/
marketing

Environmental/social
planning

Fiscal measures

Service provision

Communication/
marketing

Fiscal measures

Guidelines

Communication/
marketing

Regulation

Guidelines

Service provision

10, Integrative oncology; TCM, Traditional Chinese Medi

Information about health
consequences

Restructuring the physical
environment

Problem solving

Social support (practical)

Information about health
consequences

Problem solving

Feedback on behaviour

Information about health
consequences

Social support (practical)

Instruction on how to perform a
beha

ar

Demonstration of the behaviour

Promoting 10 services (including information on safety and effectiveness) to the
public and elucidating progress of TCM modern development

Explaining the regulatory and complaint mechanisms on TCM practice to

the public

Explaining the fees of 10 services, as well as relevant subsidy schemes to patients
and caregivers

Developing an online information platform for herb-drug interactions and
Chinese herbal medicine safety for all healthcare professionals

Integrate safety information into existing electronic health record systems which
will enable automated alert when contra-indication appears

Allocating additional resources to improve the research capacity on TCM and I0
safety and effectiveness

Recruiting pharmacists with dual qualifications in TCM and Conventional
pharmacy to update the online information platforms for herb-drug interactions
and Chinese herbal medicine safety

Recruiting pharmacists with dual qualifications in TCM and Conventional
pharmacy to provide relevant consultation services on the co-administration of
TCM herbs and Conventional drugs

Organising continuing professional development programmes on 10 services
and encouraging all healthcare professionals to participate

‘Allocating additional resources to improve the research capacity on TCM and 10
safety and effectiveness

Incorporating BMD-TCMP-nurse interprofessional communication skills
training into undergraduate education

Promoting details of 10 services (including information on safety and
effectiveness) to the public

Drating accreditation criteria for the providers (TCMPs and BMDs) of
10 services
Developing the lst of accredited providers (TCMPs and BMDs) of 10 services

Planning and delivering sustainable clinical training programmes for 10 services
with a medium term aim of improving local training capacity and capability

Inviting Chinese Mainland TCM experts to participate in the development of
outpatient IO service. Their expertise s expected to enhance practice skills of 10
delivery for all healthcare professionals

‘CMP, Traditional Chinese Medicine practitioner; TDF, Theoretical Domains Framework.

“Themes that have a strong positive/negative influence on outpatient 10 implementation and were identified in a mixed-methods systematic review (22) of international experiences on 10 service implementation factors in cancer care settings (i, “key factors

dentified in Hong Kong and overseas”).

“Themes that have a strong positive/negative influence on outpatient 10 implementation but were not identified in the mentioned mixed-methods systematic review (L., “key factors identified only in Hong Kong”)
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Implementation factors
identified from interviews
(Themes)

COM-B (TDF domain)

Intervention
functions

Policy categories

Behaviour change
techniques

Implementation strategies

Lack of recognition among healtheare
professionals, patients, and caregivers of
the evidence supporting safety and

effectiveness of IO interventions*

Lack of knowledge among healthcare
professionals about the potential ethical or

legal consequences of 0 service delivery

Failure among BMDs and nurses to
recognise the compatibility of 10 service
delivery with their duties and

responsibilities

Lack of career prospects for TCMPs and

nurses involved in 10 service delivery

Lack of motivation among healthare

professionals in delivering 10 service

« Neg
towards TCM and TCMPs

feclings among BMDs and nurses

Feelings of being excluded by the
conventional medicine-dominated

healthcare system among TCMPs

Lack of emotional understanding among
BMDs and nurses towards patients’

requests for 10 referral

BMD, Biomedically-trained doctor; COM-B, Capability, Opportunity, Motivation,
“Themes that have a strong positive/negative influence on outpatient IO implementat

identified in Hong Kong and overseas”).

Reflective motivation (beliefs.

about consequences)

Reflective Motivation (Social/

professional role and identity)

Reflective motivation (Intention)

Automatic motivation

(Reinforcement)

Education

Persuasion

Persuasion

Incentivisation

Coercion

Coercion

Incentivisation

Persuasion

Environmental

Automatic motivation (Emotion)

restructuring

Persuasion

Communication/marketing

Regulation

Communication/ marketing

Legislation

Regulation

Regulation

Service provision

Communication/marketing

Environmental/social planning

Communication/marketing

Information about health consequences

Information about social and

environmental consequences

Framing/reframing

Material reward

Feedback on behaviour

Feedback on outcome(s) of behaviour

Feedback on outcome(s) of behaviour

Information about social and

environmental consequences

Restructuring the physical environment

Credible source

Providing all healthcare professionals with updated
research evidence on 10 safety and effectiveness
Promoting IO services (including information on safety
and effectiveness) to the public and elucidating progress of
TCM modern development

Developing regulations o clarify the duties and legal

fes of different healthcare professionals

10 services

Organising campaigns to promote IO services as a key
‘government policy with substantial public demand to all

healtheare professionals

Establishing 10 specialty training schemes for TCMPs and
nurses, and improve their remuneration packages upon
‘completion of training and satisfactory job performance
Setting performance indicators to monitor and evaluate the
number of referrals between district health centres, TCM
clinics, and BMD clinics

Establishing assessment criteria to appraise the clinical

effectiveness of, and patient satisfaction towards, 10

services

Providing reports on clinical effectiveness and patient
satisfaction to healthcare professionals involved in 10
services

Elucidating TCM modern development to all conventional
healtheare professionals with an aim to change their
negative impressions towards TCM and TCMPs

Establishing a TCM and integrative medicine clinical
‘governance centre supported with a multidisciplinary team

of experts to advise on TCM and I0 development
Inviting patients and caregivers who used I0 services to
share their experience with conventional healthcare

professionals

nd Behaviour; 10, Integrative oncology; TCM, Traditional Chinese Medicine; TCMP, Traditional Chinese Medicine practitioner; TDF, Theoretical Domains Framework.

n and were identified in a mixed-methods systematic review (22) of international experiences on 10 service implementation factorsin cancer care settings (i, “key factors
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Stage 1: Identification of implementation determinants of outpatient
Integrative Oncology (10) service delivery and utilisation

[

Invitation of potential stakeholders of outpatient 10 services (biomedically
trained doctors, traditional Chinese medicine practitioners, nurses,
healthcare administrators, pharmacists, and caregivers)

[

Istructured interviews guided by the Theoretical Domains Framework
(TDF) across 2 groups of potential stakeholders

I
{ ]

Potential stakeholders with 0 experience: Focusing Potential stakeholders without IO experience:
on [0 service optimisation (n=20) Focusing on I0 service adoption (n=11)

L I
]

Qualitative data mapped across TDF domains, separately for 2 groups.

[

Stage 2: Designing theory-based behaviour change interver
facilitate outpatient 10 service delivery and utilisation

[

Selection of tailored behaviour change techniques (BCTs) using the
Behaviour Change Wheel Matrix

[

Alist of BCTs generated, separately for 2 groups.

[

Alist of potential behaviour change interventions formulated from the BCTs,
separately for 2 groups
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Participant characteristics Frequency (%)
and demographics

Female 15 (48.4)
Age group (years)
<30 7(226)
31-45 18 (58.1)
46-60 4(12.9)
>61 2(65)
Role
‘Traditional Chinese medicine 8(25.8)

practitioner

Biomedically-trained doctor 7(226)
Nurse 6(19.4)
Healthcare administrator 4(12.9)
Caregiver 40129
Pharmacist 2(65)

Years of practice or caregiving experience

< 10(323)
6-10 6(19.4)
115 9(29.0)
16-20 4(129)
>21 2(65)

Years of integrative oncology experience as service provider
or caregiver (n=20)

25-10 18(90.0)
11-15 1(5.0)
16-20 0(0.0)

>21 1(5.0)
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COM-B system TDF domains Factors identified from interviews (Themes) Strength and valence ratings

Participants with 1O experience Participants
without 10
experience

Lack of awareness of 10 services among healthare professionals, healthcare 2 2

administrators, patients, and caregivers’

Lack of knowledge among healtheare professionals regarding herb-drug E -1

interactions and herbal toxicities”
Knowledge

Peychological capabil Lack of knowledge among healthcare professionals, healthcare administrators, o o
sychological capabilty
i aataad and the public regarding IO services*

Lack of content regarding interprofessional collaboration between TCM, -1 -1

conventional medicine, and nursing in undergraduate education

Memory, attention, and decision + Difficulties in decision-making among patients and caregivers on 10 service 0 -1
processes utilisation
+ Lack of skills among healthcare professionals in delivering I0 services -1 -1
+ Lack of recognition among healthcare professionals, patients, and caregivers of -2 -2

clinical evidence suppor

g safety and effectiveness of 10 interventions*
Beliefs about consequences

Lack of knowledge among healthcare professionals about the potential ethical o -1 -1
Reflective motivation legal consequences of collaborative 10 service delivery

Failure among BMDs and nurses to recognise the compatibility of 10 service -1 -1
Social/professional role and identity
delivery with their duties and responsibilties

Intention + Lack of career prospects for TCMPs and nurses involved in 10 service delivery 0 -1
Reinforcement + Lack of motivation among healthcare professionals i delivering IO service 1
+ Negative feclings among BMDs and nurses towards TCM and TCMPs -1 0
. + Feclings of being excluded by the conventional medicine-dominated healthcare -1 0
Automatic motivation
Emotion system among TCMPs
+ Lack of emotional understanding among BMDs and nurses towards patients’ 0 0
requests for IO referral
« Lack of nursing and administrative workforce supporting 10 service delivery’ -2 -1
+ Lack of structured referral mechanisms and clear operation procedures for IO -2 0
Physical opportunity Environment and resources
service delivery
+ Cost of 10 services o 0
Social opportunity Social influences + Ineffcient interprofessional communication and collaboration systenr® 0 0

BMD, Biomedically-trained doctor; COM-B, Capability, Opportunity, Motivation, and Behaviour; 10, Integrative oncology; TCM, Traditional Chinese medicine; TCMP, Traditional Chinese medicine practitioner; TDF, Theoretical Domains Framework.
“Themes that have a strong positive/negative influence on outpatient 10 implementation and were identified in a mixed-methods systematic review (22) of international experiences on 10 service implementation factors in cancer care settings (i, “key factors
identified in Hong Kong and overseas").

“Themes that have a strong positive/negative influence on outpatient 10 implementation but were not identified in the mentioned mixed-methods systematic review (L., “key factors identified only in Hong Kong”)
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It wer score group (189)  Higher score group (142)
Discharge readiness 86.27£6.13 95394355 <0.001
Age (year) 66 (60,71) 66 (58,75.75) 0633
Gender (%) Male 76 (402) 53(37.3) 0.675
Female 113 (59.8) 89(62.7)
BMI 2724316 23754335 0937
Height (cm) 159.93+7.59 160.688.48 0397
Weight (kg) 60.75£9.87 611841024 0.701
Education level (%) Tliterate/Primary school 83 (43.9) 38(26.8) 0.004
Technical secondary school/ 80 (42.3) 84(59.1)
Secondary school
College/University/Master's 26(138) 20 (14.1)
degree
Marital status (%) Married 160 (84.7) 116 (81.7) 057
Divorced/Widowed 29(15.3) 26(18.3)
Length of hospital stay (day) 10(8,13) 1109,15) 0025
Anesthesia method (%) General anesthesia 109 (57.7) 70 (49.3) 0.161
Lumbar spinal cord/Spinal 80(423) 72(507)

canal anesthesia

Adverse events Yes 2(1) 321 0.426
after discharge (%)
Comorbidities (%) Yes 119 (63) 106 (74.6) 0.033
Self-care ability Admission 95 (70, 95) 92.5(55,95) 0312
Discharge 85 (80, 90) 85 (80, 90) 0.824
30days after discharge 95 (90, 100) 95 (90, 100) 0525
Harris score Admission 45(32,52) 46 (26, 50) 0517
Discharge 64 (61,70) 65(60,71) 0.278
30days after discharge 7732573 80.8+7.21 <0.001
Discharge satisfaction 91.1(89.3,94.6) 92.9 (89.4,96.35) 0.001
Rehabilitation exercise Postoperative 53 (48, 56) 56 (52, 58) <0.001

compliance 30days after discharge 54(49,59) 58 (55, 60) <0.001
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Coefficient

Preoperative Harris score 0.012
Harris score changes at discharge* 0120
Harris score changes 30days after discharge* 0336
Self-care ability at admission —0.093
Self-care ability changes at admission** 0.110
Self-care ability changes 30 days after discharge®* 0.089

Standard deviation
0,09
0.095
0093
0151
0143

0141

T value
0132
1.258
3624
—0616
0772

0.633

“It refers to the change in Harris score compared with that before surgery. *#It refers to the change in sel-care ability compared with that before surgery.

0895

0209

<0.001

0538

0441

0527
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Time
Discharge readiness grouping
Age

Gender

Height

Weight

Anesthesia method

Marital status

Length of hospital stay
Comorbidities

Postoperative rehabilitation exercise

compliance
Preoperative Harris score

Time: Discharge readiness

Coefficient
12952
4002

-0015
~0.11
0051
~0.040
~0445
~0.080
-ons

0263

0.059

0.186

3803

Standal

deviation
0.531
1394
0.041
0.889
0.063
0.041
0.666
0.908
0.084

0.747

0.060

0.032

0.811

24390

2871
~0.369
-0.125
0807
~0.957
~0.669
~0.088
~1399
0352

0973

5905

4740

p-value
<0.001
0.004
0712
0.901
0420
0339
0504
0930
0.163

0725
0331

<0.001

<0.001
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me
Discharge readiness grouping

Age

Gender

Height

Weight

Anesthesia method

Marital status

Length of hospital stay

Comorbidities

Postoperative rehabilitation exercise compliance

Self-care ability changes at admission

Time: discharge readiness

Coefficien
11534
0.203

~0.076
~0.407
~0.097
0043
0365
2038
0063
~0088
~0071
0131
0233

Standard deviation
0579
Laa1
0034
0741
0053
0034
0548
0738
0071
0.608
0050
0015

0.884

19910

0.141

-2.206

~0.549

-1.828

1264

~0.667

2761

~0.894

~0.145

-1426

8439

0264

p-value
0001
0888
0028
0583
0.068
0207
0505
0.006
0372
0885
0155
0001

0792
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Sociodemographic vai
Age
Gender

Population nucleus

Pre-university education institution

Employment

‘The device through which you mainly acquire

media health information

Sd, Standard deviation; %, percentage.

Mean + Sd
209446

Woman

Men 67
Non-binary 13
Rural 19
Urban 61
Public a
Private 5
Charter 3
Yes 2
No 52
Smartphone 5
Laptop 15
Deskiop computer 1
Tablet 1

8375

1625

2375

7625

5125
625

4250

35.00
65.00

7875
1875

125
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Expert selection Expert consultation Content validity analysis

Sample analysis (N = 80) Internal consistency analysis

. &

The Spanish version of the MeHLit questionnaire (final questionnaire)
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MeHLit-SV item

20

21

Cuandoleo, veo 0 escucho un mensaje relacionado con la salud, trato de averiguar cu es su objetivo.
‘When T read, watch, or lsten to a health-related message, I try to find out what its purpose is.

Cuando leo, veo 0 escucho un mensaje relacionado con la salud, me planteo cudl es su finalidad educativa.

When I read, watch, or listen to  health-related message, I consider its educational purpose.

Cuando leo, veo 0 escucho un mensaje relacionado con la salud, soy capaz de identificar y comprender su significado explicito y directo.

When 1 read, watch, or listen to a health-related message, I am able to identify and comprehend its explicit and direct meani

&
Cuandoleo, veo 0 escucho un mensaje relacionado con la salud, reflexiono sobre el significado que tiene para mi.

‘When T read, watch, or listen to a health-related message, I reflect on its meaning for me.

Cuando leo, veo 0 escucho un mensaje relacionado con la salud, lo analizo desde distintos aspectos como su posible aplicacion, utilidad o efectividad.
When I read, watch, or listen to a health-related message, I analyze it from various aspects such as its potential application, usefulness, or effectiveness.
Cuando leo, veo 0 escucho un mensaje relacionado con la salud, valoro la posibilidad de borrarlo, conservarlo o compartilo con otras personas.

When I read, watch, or listen to a health-related message, I consider the possibi

y of deleting it, keeping it or sha

gt with others.
Cuando leo, veo o escucho un mensaje relacionado con la salud, valoro qué pensamientos e ideas promueve.

When I read, wateh, or lsten to @ health-related message, I assess the thoughts and ideas it promotes.

Cuando leo, veo o escucho un mensaje relacionado con la salud, me intereso por conocer cuil es la fuente de origen.

When I read, watch, orlisten to a health-related message, I am interested in knowing its original source.

Cuando leo, veo o escucho un mensaje relacionado con la salud, valoro quién lo publica.

When 1 read, watch, or listen to a health-related message, I consider the publisher.

Cuando leo, veo o escucho un mensaje relacionado con la salud, me pregunto s todo el mundo lo entenders de la misma manera.
When I read, watch, or listen to a health-related message, I wonder if everyone will understand it in the same way.

Cuando leo, veo o escucho un mensaje relacionado con la salud, comprucbo su exactitud.

When 1 read, watch, or listen to a health-related message, I verify its accuracy.

Cuando leo, veo o escucho un mensaje relacionado con la salud, lo analizo de forma critica.

When 1 read, watch, or listen to a health-related message, I critcally analyze it.

Cuando leo, veo o escucho un mensaje relacionado con la salud, valoro las consecuencias negativas y positivas de difundirlo.
When I read, watch, or listen to a health-related message, I assess the negative and positive consequences of spreading it.

Cuando leo, veo o escucho un mensaje relacionado con la salud, valoro quién se puede beneficiar de que su contenido se difunda (beneficios economicos, de

salud, sociales, etc.)
When I read, watch, or listen to a health-related message, I consider who may benefit from its dissemination (economic, health, social benefts, etc.).

Cuando leo, veo o escucho un mensaje relacionado con la salud, soy capaz de identificar su significado implicito y oculto.

When T read, watch, or lsten to a health-related message, I am able to identify its implicit and hidden meaning.
Cuando leo, veo 0 escucho un mensaje relacionado con la salud, valoro quién o quiénes apoyan ese mensaje.
When I read, watch, or listen to a health-related message, I assess who or what supports that message.

Cuando leo, veo o escucho un mensaje relacionado con Ia salud, soy capaz de identificar s técnicas empleadas para llamar la atencién del piblico (cfectos

especiales como color, uz, sonido, etc.)

When 1 read, watch, or listen to a health-related message, I am able to identify the techniques used to capture the public’ attention (special effcts such as

color, light, sound, etc.).
Cuando leo, veo o escucho un mensaje relacionado con la salud, valoro a través de qué medio se ha difundido (redes sociales, medios de comunicacion, etc).
When I read, watch, or lsten to  health-related message, I consider through which medium it has been disseminated (social media, traditional media, etc).
Cuando leo, veo o escucho un mensaje relacionado con la salud, me fjo en Ia fecha de publicacién del mensaje

When 1 read, watch, or listen to a health-related message, I pay attention to the date of publication of the message.

Cuando leo, veo o escucho un mensaje relacionado con la salud, analizo a quién va dirigido.

When 1 read, watch, or listen to a health-related message, I analyze the target audience.

Cuando leo, veo o escucho un mensaje relacionado con la salud, valoro si es beneficioso para m 0 no lo es.

When I read, watch, or listen to a health-related message, I assess whether it is beneficial for me or not.

This table shows the MeHLIt-SV items in Spanish and their English translation (but not an English-validated version)
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Item CVI  S-CVI  Aiken'sV IC CVI 95%

number (0.60-0.96)
1 082 0.90 074 (063-0.83)
2 0.90 0.85 (074-0.92)
3 077 0.74 (063-0.83)
4 0.86 079 (067-0.87)
5 0.90 0.80 (0.69-0.88)
6 0.86 0.86 (076-0.93)
7 095 0.88 (0.78-0.94)
8 0.95 0.88 (0.78-0.94)
9 1 0.90 (082-0.96)
10 0.90 0.82 (071-0.89)
1 0.82 074 (063-0.83)
12 0.90 0.90 (082-0.96)
13 095 0.94 (085-0.98)
14 0.86 0.83 (0.73-0.90)
15 082 073 (0.60-0.82)
16 095 0.85 (074-0.92)
17 0.86 077 (0.66-0.86)
18 095 0.88 (0.78-0.94)
19 0.90 0.85 (074-0.92)
20 1 091 (082-0.96)
2 0.95 091 (082-0.96)

CVI, Content validity index; IC, Confidence interval;

V1, Scale content validity index.
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Implementation factors
identified from interviews
(Themes)

COM-B (TDF
domain)

Intervention
functions

Policy
categories

Behaviour change
techniques

Implementation strategies

+ Lack of nursing and administrative
workforce supporting IO service
delivery”

Lack of structured referral

mechanisms and clear operation

procedures for 10 service delivery

Costof 10 services

Inefficient interprofessional
communication and

collaboration system*

BMD, Biomedically-trained docty

Physical opportunity
(Environment and

resources)

Social opportunity

(Social influences)

Enablement

Enablement

Enablement

Enablement

Environmental/social

planning

Environmental/social

planning

Fiscal measures

Environmental/social

planning

Restructuring the physical environment

Restructuring the physical environment

Social support (practical)

Restructuring the physical em

Recruiting specialist nurses to coordinate care in IO services

Recruiting administrative staff to assist i the operation of 10 services

Using district health centres to coordinate 10 services among TCM
clinics and BMD clinics
ict health

Develoj

'g formal referral mechanisms between di

centres, TCM clinics, and BMD clinics

Developing clinical pathways and streamlined service processes for
healtheare professionals involved in 10 services

Setting performance indicators to evaluate the compliance with
clinical pathways and service process compliance

Promoting implementation by integrating clinical pathways and
service processes into existing electronic health record systems
Formulating various patient subsidy schemes for 10 services to
improve access

Expanding the coverage on 10 services in the health insurance plans
Developing a shared electronic health record system for all healtheare
professionals involved in IO services

Organising team-building activites for all healtheare professionals

involved in 10 services

OM-B, Capability, Opportunity, Motivation, and Behaviour; 10, Integrative oncology; TCM, Traditional Chinese Medicine; TCMP, Traditional Chinese Medicine practitioner; TDE, Theoretical Domains Framework.

“Themes that have a strong positive/negative influence on outpatient 10 implementation and were identified in a mixed-methods systematic review (22) of international experiences on 10 service implementation factors in cancer care settings (i, "y factors

identified in Hong Kong and overseas’).

“Themes that have a strong positive/negative influence on outpatient 10 implementation but were not identified in the mentioned mixed-methods systematic review (L., “key factors identified only in Hong Kong”)
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Literature review Qualitative interview
28 Items 13 Items

Merging of Items
‘| Deleted 4 repeated items

0
Version 1
37 Items
Delphi Expert Inquiry
’| Deleted items: Ab25, Ab27
Added two items
TR
Version 2
37 Items

—
Testing of validity and reliability
“{ (homogeneity test)

Deleted items: Ab24, Ab25

Final version
35 Items
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Questionnaire creation

Evaluation of questionnaire

items creation
+ Definition of competency; literature review; develop the initial
28 items

alitative study was adopted to enrich the entry pool
Version 1 =37 items.

2 Delphi Expert Inquiry
* 10 expert nurses

* Round 1:
¥ KD: MI: K1, K2, K6, K10, K11
' $D:MI: 514, 515, 518, 519, 520, 522
Version2 ¥ AbD: DI: Ab25, Ab27
=37 items MI: Ab24, Ab33
Al: Add two items
v AtD:MI: At34
* Round2:

Ended without further constructive comments

1 Pilotit
iloting study Version 3
Convenience sample of 30 obstetric it
nurses = i

2 Testing of val

ty and reliability
Participants
+ 239 obstetric nurses from different cities in China
Data analysis
« Project Analysis
Using the critical ratio method, item-total correlation
analysis, and Cronbach's alpha coefficient method

¥/ AbD: DI: Ab24, Ab25 =
Final
* Validity Testing e
Content validity, Structural validity =35 items

* Reliability Testing

Internal Consistency Reliability, Split-Half Reliability,
Test-Retest Reliability

KD: Knowledge dimension / SD: Skills dimension / AbD: Ability dimension/ AtD: Attitude dimension /

Al: Added item / DI: Deleted item / MI: modified item
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Scales Cronbach’s alpha Intraclass 95% confidence interval P-value

fficient: lati
COSTIEIENES efficient (CC)  Lower bound  Upper bound

Maintenance 7 0715 0.858 0703 0932 <0.001
Monitoring 7 0.846 0.799 0,558 0.906 <0.001
Management 7 0755 0756 0475 0.885 <0.001

Total SC-HI v3.0 21 0879 0842 0.563 0933 <0001
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0917
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Scales

Maintenance

Monitoring

Management

Items

1. Keep appointments with your healthcare provider?

2. Take your blood pressure pills?

3. Do something to relieve stress (e.g., medication, yoga, music)?
4. Do physical activity (e.g., take a brisk walk, use the stairs)?

5. Take prescribed medicines without missing a dose?

6. Ask for low salt items when eating out or visiting others?

7. Try to avoid getting sick (e.g, flushot, wash your hands)?

8. Eat fruits and vegetables?

9. Avoid cigarettes and/or smokers?

10. Monitor your condition?

1. Pay attention to changes in how you fecl?
12. Check your blood pressure?

13. Monitor whether you tire more than usual doing normal activities?
14. Monitor for medication side-effects?

15. Monit

r for symptoms?
16. Monitor your weight?

18. Reduce the salt in your diet

19. Take your blood pressure medicine regularly
20. Call your healthcare provider for guidance

21. Reduce your stress level

22, Talk to your healthcare provider about thisat the next office visit
23, Reduce your caffeine intake (coffee, cola, tea)

24, How sure were you that the action you used helped?

Factor loadings
0552
0462

Deleted
0484
0526
0562
0594
0,604

Deleted
0659
0682
05616
0653
0,698
0752
0611
0.681
0,603
059
0513
0725
0475

0.403
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Dimension Items

24.1 can teach GDM patients how to perform emergency self-rescue measures in the event of hypoglycemia

25.1 can teach GDM patients to recognize the early symptoms of diabetic ketoacidosis

26. When implement

nts and quickly and effectively identify

'g interventions for GDM patients, I can comprehensively analyze the data of GDM pat
the optimal care issues
27.1 can combine my theoretical knowledge and practical experience to accept the opinions of relevant professionals critically
Professional ability
(AbD)

28,1 am able to communicate effectively with GDM patients and their caregivers from different family backgrounds and cultural levels
29,1 was able to find the problems that caused the miscommunication at work in time and put forward the improvement measures accordingly
30.1 can give lectures on GDM health education

31.1 can actively learn professional knowledge about GDM through literature reading and academic exchanges

32.1 can conduct research or write research papers related to GDM.

3.1 can master the use of commonly used office software and collect and sort out the data of GDM patients

341 can take the initiative to provide warm and considerate care to GDM patients and their families

Personal attitude | 35. 1am able to deal with the problems encountered in the management of GDM patients in a positive way.

(AtD) 36. 1 have the spirit of being prudent and independent, and can carry out all kinds of nursing work regularly

371 can use the spirit of “Nightingale” to guide myself to realize personal value in nursing post
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Degree of Degree of
coordination  concentration

cv j Kj

Professional knowledge dimension (KD)

1.Tam aware of the risk factors of GDM and its adverse effects on both the mother and the child 0.065 490 %0
2.1 am familiar with the diagnostic criteria and glycemic control goals for GDM 0.088 480 80
3.1am proficient in the exercise guidance knowledge of GDM 0103 470 70
4.Tam proficient in dietary guidance for GDM 0.065 490 %
5.Tam familiar with the medication knowledge and adverse reactions of GDM 0.065 4.90 90
6.1am aware of the common complications of GDM (such as hypoglycemia, ketoacidosis, hypertonic coma, macrosomia,

etc) 0.088 4.80 80
7.1am aware of the normal range and clinical significance of blood glucose and glycosylated hemoglobin in GDM patients 0.065 490 %0
8. Tam aware of the timing, normal range and dlinical significance of blood glucose monitoring in newborns born with 0065 90 w0
GDM

9. 1am aware of the clinical manifestations and nursing measures of neonatal hypoglycemia in GDM patients 0.065 490 %0
10.Tam aware of the content of postpartum health education and discharge review guidance for GDM 0088 480 80
1. can accurately assess the psychological characteristics of GDM patients and apply psychological knowledge to provide ooss ™ w
guidance

12. Tam knowledgeable about relevant healthcare policies, regulations, and ethical standards 0.088 480 80
Professional skill dimension (SD)

13.1 can do health risk assessments for GDM patients 0.088 4.80 80
14.1am capable of providing preventive health guidance for pregnant women with high-risk factors for GDM 0103 470 70
15. T can accurately assess whether the lifestyle of GDM patients is healthy o2 460 60
16.1am proficient in operating techniques (such as blood sugar monitoring, insulin injection, etc.) for GDM patients 0.065 4.90 90
171 can master the monitoring skills of fetal heart and fetal movement in GDM patients 0.065 490 90
18. T can provide effective psychological intervention for patients with GDM (such as relieving negative emotions and s o "
alleviating excessive concerns about the safety of the fetus in the womb)

19.1 can provide individualized dictary plans for GDM patients 0.065 4.90 90
20.1 can assess whether patients with GDM have exercise contraindications and provide appropriate exercise guidance for _— i .
those without contraindications

211 can give proper medication guidance to GDM patients. 0088 480 80
22.1 can teach GDM patients to self-assessment and self-management 0.103 470 70
23, Tam able to implement emergency techniques for GDM patients in emergency situations (such as hypoglycemia, 065 50 0
hypertonic coma)

Professional ability dimension (AbD)

24. When implementing interventions for GDM patients, I can comprehensively analyze the data of GDM patients and - m "
quickly and effectively identify the care issues

25.1 can combine my theoretical knowledge and practical experience to accept the opinions of relevant professionals it ™ "
critically

26.1am able to communicate effectively with GDM patients and their caregivers from different family backgrounds and oos o "
cultural levels

27.Twas able to find the problems that caused the miscommunication at work in time and put forward the improvement o108 o I
measures accordingly

28.1 can give lectures on GDM health education 0.117 440 40
2.1 can actively learn professional knowledge about GDM through literature reading and academic exchanges 0.103 470 70
30.1 can conduct research or write research papers related to GDM 0.188 420 40
31.1 can master the use of basic office software and collect and sort out the data of GDM patients 0.159 440 50
Personal attitude dimension (AtD)

32.1 can take the initiative to provide warm and considerate care to GDM patients 0.103 470 70
33.Tam able to deal with the problems encountered in the management of GDM patients in a positive way 0.103 470 70
34. T have the spirit of being prudent and independent, and can carry out all kinds of nursing work regularly 0.103 470 70

35.1 can use the spirit of “Nightingale” to guide myself o realize personal value in nursing post 017 440 0
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Items N (%)

Gender

Female 20 (100%)
Age (year, mean D) 4117£3.06
Year of working 18.33£4.08

Education lever (%)

Bachelor’ degree 13
Master’s degree 7
Vocation (%)

Nurse 19

Teacher 1
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Variables Control group (n = 33) Experimental group (n = 30)

n (%)/M (SD) n (%)/M (SD)

“Total birth satisfaction 33.43 (4.66) 40.83 (4.13) =651 <0.001
Quality of care provision 1413 (237) 1730 221) -531 <0001
‘Women's personal attributes 4.47 (1.30) 5.30 (1.55) 224 0.029
Stress experienced during labor 1483 (235) 18.23 (150) 667 <0001

“Total birth experience 54,07 (234) 55.83 (0.46) —105 <0001
Family support 19.40 072) 19.97(0.18) —115 <0001
Personal care 15.47 (0.93) 15.93(0.25) -263 0011
Affective empowerment 9.50 (1.16) 9.97(0.18) -2.16 0.035
Information provision 9.70 (0.70) 9.97(0.18) =201 0.049

“Total maternal function 87.90 (11.84) 94.47 (15.32) —1.84 0.067
Self-care 11.63 (3.25) 12.33 (3.88) =075 0.453
Infant care 10.23 (1.45) 10.50 (1.81) —0.62 0532
Mother-child interaction 13.90 (2.52) 14.43 (2.64) =079 0.428
Psychological wellbeing 4007 (659) 44.90 (8.60) 244 0018
Social support 14.33(2.26) 14.87 (2.94) -0.78 0435
Management 25.17 (4.10) 2653 (5.61) -1.07 0.286
Adjustment 957 (1.40) 993 (1.81) —0.87 0386

M, mean; SD, standard deviation.
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Variables

Neonates birth weight (g)
- Yes
isiotom;
pisiotomy No
Yes
Oxytocin augmentation No
Unknown
Yes
Epidural anesthesia
No
Yes
Analgesics No
Unknown
Breast
Feeding at 1 week after birth Bottle
Mixed
Breast
Feeding at 4 weeks after
Bottle
birth
Mixed

isher’s exact test. M, mean; SD, standard deviation.

Control group
(n=33)

n (%)/M (SD)
3.17(0.45)

Experimental group
(n = 30)

n (%)/M (SD)
3.26 (0.32)

~0.95

1636

10.49

7.15

27.63

885

10.89

0346

<0.001

0.005

0.007

<0.001

0012

0.004
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haracteristics Control group (n = 33) Experimental group (n = 30)

n (%)/M (SD) n (%)/M (SD)
Age (years) 33.79(4.54) 35.73 (431) -173 0.087
Gravity 2,18 (0.88) 210(0.99) 034 0731
Parity 164 (0.74) 187 (081) -L17 0732
Number of children 170 (0.72) 187 (081) -0.87 0387
Monthly income* 307.88 (156.40) 500.67 (650.67) -1.65 0.104

Employment status

Yes 15 1
051 0479
No 18 19
Education
Middle school 2 0
High school 7 3
446 0215
College 21 21
Graduate 3 6

“Korean dollar Won. M, mean; SD, standard deviation.
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Science, Embase, CNKI, WanFang Database,
VIP Database, China Biology Medicine, The
Cochrane Library, CINAHL (EBSCO) , Embase

R

798 articles abstracts screened
afier duplicates removed

23 articles were included

429 indicators were
collectedfrom 23 literatures

12 indicators
were removed

417 indicators were
collectedfrom 23 literatures
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Session Categories Contents
1 Prenatal education and - Orientation
consultation - Natural birth education

~“Taegyo™ Korean traditional birth education

- Diet and exercise during pregnancy

2 32 gestational week ‘Telephone consultation - Health promotion during pregnancy
- Question and answer
3 35-37 gestational week | Prenatal education and - Birth preparation

consultation - Breast feeding

Neonatal care management

Induction labor consultation
Understanding of childbirth

4 37-41 gestational week  Birth education and

consultation

5 40 gestational week ‘Telephone consultation - Diet and exercise consultation
6 37-41 gestational week Prenatal education - Exercise consultation
- Education birth symptom
- Rapport with doula
7 ‘Additional telephone - Consultation afier every prenatal screening test
consultation - Consultation in every high risk symptom
8 Atbirthand 2-3hafter | Support birth - Hospital delivery assisted doula
irth - Physical support: pain, relaxation, breath, push, position,
&massage
- Postpartum care: assessment hemorrhage, fundus, and
breastfeeding
9 Postpartum within 1h | Postpartum consultation - Empowering breastfeeding
- Neonatal health assessment
10 Postpartum within Postpartum telephone - Everyday nconatal check-up
10days consultation - Neonatal weight and dehydration check-up

- Wrap-up of the program: expression of birth process

Duration

90 min

30 min

90 min

30 min

30 min

60 min

30-90 min

1-2 day

60 min

100-120 min

Educator

Midwife

Midwife

Midwife

Midwife

Midwife

Doula (Standby
birth 24 h)

Midwife

Doula

Midwife

Midwife
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Subject head Keyword

Nurse Nurs*
Nurs* led
Diabetes ‘Type 2 diabetes

Non-communicable diseases
Diabetes mellitus

Diabetic foot

Diabetic ulcer

Diabetic complications

Foot prevention Foot ulcer prevention
Foot management
Self-care
Education programmes Education interventions
Education and support
Sub-Saharan Africa Uganda
East Africa
Tanzania
Low- or middle-income countries (LMIC)

Self-management Support programmes
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Dimension ronbach’s a coefficient esting reliability

Professional knowledge 0924 0928 0917%%
Professional skill 0928 0.938 0.939%%
Professional al 0908 0.837 0.964%%
Personal attitude 0793 0.787 0.899%%

Overall level of the questionnaire 0970 0.950 0.907%%
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Dimension

Professional
knowledge

Professional skill

Professional ability

Personal
attitude

Professional knowledge
Professional skil

Professional al

Personal attitude

Total

1.00

0,903+

0818+

0,656+

0956+

1.00
0.849%%
0.703%*

0.967+%

100

0.632°%

0.920%%

100

07545

1.00
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Items Factor Factor Factor Factor Common

al 2 3 4 factor
variance
2 0869 0847
30 0856 0823
25 0850 0916
£ 0847 0801
2 0812 0842
31 0.808 0854
27 0737 0921
2 0636 0823
8 0.736 0847
5 0733 0814
7 0.729 0808
1 0721 0906
4 0.694 03846
10 0.686 0845
3 0.668 0838
9 0.648 0919
1 0.637 0912
12 0.628 03861
6 0.619 0809
2 0.607 0819
17 0929 0801
20 0.908 0901
19 0878 0850
16 0.833 0803
23 0812 0809
15 0.794 0814
13 0.765 0901
2 0702 0842
14 0.698 0882
21 0.636 0812
18 0.601 0906
34 0918 0843
35 0892 0897
32 0808 0852

33 0794 0803
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Item  Number I-CVI Item  Number I-CVI

of of
experts experts
with with
rating of rating of
>3 >3
2 5 10 20 5 10
3 5 10 2 s 10
4 5 10 2 5 10
5 5 10 2 5 10
6 5 10 2 5 10
7 5 10 25 5 10
8 5 10 2 5 10
9 5 10 27 s 10
10 5 10 28 4 08
n 4 08 29 5 10
12 5 10 30 4 08
13 5 10 31 4 08
1 5 10 ) 5 10
15 5 10 £ s 10
16 5 10 3 5 10
7 5 10 35 4 08
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Items Cronbach’s a Items Cronbach’s a

value for items value for items
deleted deleted
1 0969 19 0969
2 0.969 20 0970
3 0970 21 0.969
1 0.969 2 0969
5 0.969 2 0969
6 0.969 2 0.969
7 0.969 2 0.969
8 0.969 2 0970
9 0970 27 0.969
10 0.969 2 0970
n 0970 B 0970
12 0970 30 0970
13 0.969 31 0.969
i 0.969 32 0970
15 0.969 £ 0.969
16 0970 3 0970
7 0.969 35 0970

18 0.969
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0757
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Remain
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Remain
Remain
Remain
Remain

Remain

Items

20
21
2
2
£
2
2
27
2
2
30
31
32
33
34
35
36
37

Correlation
coefficient

0672
0.689
0757
0826
0202
0269
0834
0736
0676
0826
0677
0641
0.668
0719
0567
0712
0567

0516

0.000%*
0.000%*
0.000%*
0.000%*
0.002¢%
0.000%*
0.000%*
0.000%*
0.000%%
0.000%*
0.000%*
0.000%*
0.000%*
0,000
0.000%%
0.000%*
0.000%*

0.000%*

Results
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Items CR P Results Items CR P Results

1 14874 0.000%* Remai 20 10938 0.000%% Rem

2 13811 0.000%* Remain 21 11517 0.000%% Remain
3 10891 0.000%* Remain 2 12.733 0.000%% Remain
4 15331 0.000%* Remain 23 23163 0.000%% Remain
5 18390 0.000%* Remain e 3439 0.001%% Remain
6 17555 0.000%* Remain 2 4556 0.000%% Rem:

7 16911 0.000%* Remain 2 19.899 0.000%* Remain
8 13824 0.000%* Remain 27 13.166 0.000%% Remain
9 15744 0.000%* Remain 2 11918 0.000%% Remain
10 14923 0.000%* Remain 2 19.137 0.000%%

1 11236 0.000%* Remain 30 10,028 0.000%%

2 10757 0.000%* Remain 31 12070 0.000%+ Remain
13 15853 0.000%* Remain 32 10,652 0.000%* Remain
14 16864 0.000%* Remain 33 11.703 0.000%*

15 12302 0.000%* Remain £ 9399 0.000%* Remain
16 10289 0.000%* Remain 35 11482 0.000%+ Remain
17 15022 0.000%* Remain 36 9475 0.000%+ Remain
18 15372 0.000%* Remain 37 7.282 0.000%+

19 13988 0.000%* Remain

**The values of p were significantly correlated at the 0.01 level (bilaterally), the same as below,
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Descriptions No. of Proportions (%)

participants

Gender

Female 239 100.00
Male 0 0
Age

<28 118 14937
29-35 m 4644
236 10 418
Ethnic

Han 22 9289
Minorities 17 711
Marital status

Married 150 6276
Unmarried 8 37.24
Divorced or otherwise 0 0
Delivery

Yes 87 3640
No 152 63.60
Education

Secondary school 6 251
College 75 3138
Bachelor 158 6611
Professional title

Nurse 2% 10.88
Senior nurse 158 6611
Supervisor nurse 55 201

Years of work in obstetric care

1-5 146 61.09
6-10 75 3138
21 18 753

Yes 8 335

No 231 96.65

ns on gestational diabetes

None 2 172
Oncelyear 108 4561
2-3 times/year 92 3849

>4 times/year 10 418
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Adverse childhood experiences p-value*

0 ACEs 1-3ACEs 4+ ACEs

n (row % n(row %)  n(row %)
Total score 349 (100.0) 133 (38.9) 124(36.3) 85(24.9)
During typical week, time spent on study campus 025
50% or more 295 (84.5) 111(38.4) 102(35.3) 76 (26.3)
Less than 50% 51(14.6) 20 (40.0) 22(44.0) 8(160)
Primary role 025
Administrative 27(7.7) 11(40.7) 7(259) 9(33.3)
Nursing 184 (52.7) 64(35.6) 66(36.7) 50 (27.8)
Physician/ APP 8(23) 6(75.0) 2(250) 0000)
Clinical, non-nursing, non-physician 46(23.8) 24 40.5) 30(35.7) 20 (23.8)
Non-clinical staff 21(10.9) 14(38.9) 17(47.2) 5(140)
Number of years of experience in current role 0.001
<2years 46(13.2) 12(26.1) 16 (34.8) 18 (39.1)
2-5 years 70/(20.1) 16(24.2) 28 (42.4) 22(33.3)
6-10 years 50 (14.3) 26(52.0) 12(240) 12(24.0)
>10 years 182 (522) 79 (44.1) 68 (38.0) 32(17.9)
Number of years of experience in healthcare 0.03
<5 years 38(109) 9(237) 14(36.8) 15(395)
5-10 years 55 (15.8) 18 (34.6) 16 (30.8) 18 (34.6)
1115 years 47(135) 15(32.6) 2(47.8) 9(196)
16+ years 207 (59.3) 91 (44.4) 72(35.1) 42(205)
In leadership or decision-making role in department/division/unit 067
No 242(693) 90(38.3) 83(35.3) 62(26.4)
Yes 101 (28.9) 40 (39.6) 39(38.6) 22 (218)
Parent or caregiver for a child under the age of 18 006
No 191 (547) 82(43.6) 67(35.6) 39(20.7)
Yes 155 (44.4) 49 (325) 57(37.8) 45(298)
Currently provide, or have provided in the last year, unpaid caregiving 0.04

help to another adult
No 201 (57.6) 87 (44.4) 67(34.2) 42(214)
Yes 148 (42.4) 46 (31.5) 57(39.0) 43(295)

*p-value comes from Fisher exact est.
“Row percentages are rounded and may ot total 100. Bold values indicate p < 0.05.
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Overall Campus A CampusB  p-value*

n (%) n (%) n (%)

Total 349 (100.0) 156 (100.0) 193 (100.0)

Adverse childhood experiences (ACEs) 052
0ACEs 133 (38.9) 57(36.8) 76 (40.6)

1-3 ACEs 124(36.3) 55(35.5) 69 (36.9)
4-10 ACEs 85(249) 42(277) 42(225)

Positive childhood experiences (PCEs) 012
6-7 PCEs 160 (46.9) 65 (41.7) 95(51.4)
3-5PCEs 102(29.9) 48 (30.8) 54(29.2)
0-2PCEs 79(23.2) 43(27.6) 36(19.5)

Burnout in past 2 weeks 039
No 198 (56.7) 93(59.6) 105 (54.4)

Yes. 151 (43.3) 63 (40.4) 88 (45.6)

Compassion fatigue in past 2 weeks 0.80
No 271(77.7) 120(76.9) 151(78.2)

Yes 78(22.3) 36(23.1) 42(218)

Frequency of getting needed emotional or social support 0.005
Never/rarely/sometimes 148 (42.4) 53(340) 95(49.2)

Usually/always 201 (57.6) 103 (66.0) 98 (50.8)

Resilience, 1 (mean, SE) 341(147,022) 152(15.,021)  189(143,0.15)  0.009%*

Organizational belonging: Feel a valued, equaled member of department/team and voice is 0.002

empowered
Not at allisomewhat/moderately true 196 (56.3) 73 (47.1) 123 (63.7)
Very/completely true 152(437) 82(52.9) 70(36.3)

Organizational belonging: Can be autonomous and function to highest capacity. 010
Not at all/somewhat/moderately true 158 (46.2) 63(412) 95(50.3)
Very/completely true 184(538) 90(58.8) 94 (49.7)

Experienced any workplace violence (physical or non-physical), past 6 months 100
No 236 (67.8) 105 (67.7) 131(67.9)

Yes 12(322) 50(32.3) 62(32.1)
Experienced any actions by someone in position of authority perceived as abusing their 078

power, past 6 months
No 282(81.7) 128 (82.6) 154 (81.0)
Yes 63 (18.3) 27(17.4) 36 (19.0)

“p-value comes from Fisher exact test.
#*p-value comes from two-sided, two sample test of means (t-test n Stata).
Bold values indicate p < 0.05.
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haracteristic Overall Campus A Campus B p-value

EAVA # (%)* # (%)*

Total number of part 349 (100.0) 156 (100.0) 193 (100.0)
Received prior training Trauma Informed Practice 081
Yes, more than once before 11(32) 5(32) 6(3.1)
Yes, once before 29(83) 14(9.0) 15(7.8)
No 308 (88.3) 136 (87.2) 167 (89.1)
During typical week, time spent on study campus 086
50% or more 295 (84.5) 134 (85.9) 157 (83.4)
Less than 50% 51(146) 21(135) 29(15.5)
Primary role 005
Administrative 27(77) 17(109) 10(52)
Nursing 184 (52.7) 75 (48.1) 109 (56.5)
Physician/APP 8(23) 7(4.5) 1(05)
Clinical, non-nursing, non-physician 46(23.8) 38(24.4) 46(23.8)
Non-clinical staff 21(10.9) 16(103) 21(10.9)
Number of years of experience in current role 042
<2years 46(13.2) 25(16.0) 20 (10.6)
2-5 years 70(20.1) 29(186) 41218
6-10 years 50 (143) 25(16.0) 25(133)
>10 years 182 (52.2) 77(49.4) 101 (53.7)
Number of years of experience in healthcare 075
<5 years 38 (10.9) 16 (10.3) 22(11.7)
5-10 years 55(15.8) 24(15.4) 29(15.4)
11-15 years 47(135) 24(15.4) 23012.2)
16+ years 207 (59.3) 92(59.0) 112(59.6)
In leadership or decision-making role in department/division/unit 0.01
No 242(693) 101(64.7) 137(729)
Yes. 101 (28.9) 55(35.3) 45(23.9)
Parent or caregiver for a child under the age of 18 011
No 191(547) 81(529) 108 (57.5)
Yes. 155 (44.4) 72(47.1) 80 (42.5)
Currently provide, or have provided in the last year, unpaid caregiving 083
help to another adult
No 201 (57.6) 91(58.3) 108 (57.5)
Yes. 148 (42.4) 65(41.7) 80 (42.5)

*Row percentages arc rounded and may not total 100. Bold values indicate p < 0.05.
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Variables

T teach patient about routine surgical procedures before surgery

T teach patient's family members about perioperative environment before surgery.
Tteach patients undergoing surgery within a specific time before surgery.

T teach patients about the fasting time before undergoing surgery.

T teach the patients about the postoperative nutritional requirement

Tteach the patients about Preoperative medication and feelings after receiving the drug,
1 teach the patient about postoperative expectations.

1 provide explanations regarding the types of anesthesia to use during surgery.

1 provide the teaching regarding emptying of the bladder before going to the theater

1 provide the teaching regarding details about catheterization

T provide teaching regarding shaving and its importance

1 provide teaching regarding the perioperative environment to patients before surgery.
Texplain to the patient before undergoing surgery about the management of postoperative pain.

1 provide teaching to patients undergoing surgery about skin hygi

¢ on the day of surgery.

1 teach patients undergoing surgery that they should leave valuables and remove alljewelry before

‘going into the operating room for surgery.
T use different methods when I provide preoperative teaching to patients before surgery.
Tuse teaching materials when providing preoperative patient teaching.

1 teach the patients undergoing surgery about postoperative deep breathing and coughing.

1 teach the patients undergoing surgery about the time for postoperative early mobilization.

Never
0
8(3.2%)
15 (5.9%)
13(5.1%)
6(2.4%)
10 (4.0%)
9(3.6%)
12(47%)
9(3.6%)
17(6.7%)
10 (4.0%)
14(55%)
21(8.3%)
15 (5.9%)
22(8.7%)

14 (5.5%)
25 (9.9%)
12(47%)
10 (4.0%)

Rarely
20(7.9%)
52(20.6%)
51(20.2%)
45 (17.8%)
45 (17.8%)
46 (18.2%)
60(23.7%)
54/(21.3%)
49 (19.4%)
48 (19.0%)
58(22.9%)
54(21.3%)
46 (18.2%)
33 (13.4%)
57(225%)

67 (26.5%)
59 (23.3%)
62(24.5%)
55 (21.7%)

Some times

71(28.1%)
37 (14.6%)
34 (14.4%)
36 (14.2%)
36 (14.2%)
43 (17.0%)
27 (107%)
34 (13.5%)
38 (15.0%)
30 (11.9%)
27 (10.7%)
35 (13.8%)
34 (13.4%)
65(25.7%)
37 (14.6%)

44.(17.4%)
38 (15.0%)
42 (166%)
36 (14.2%)

Always
162 (64%)
156 (61.7%)
153 (60.5%)
159 (62.8%)
166 (65.6%)
154 (60.9%)
157 (62.1%)
153 (60.5%)
157 (62.0%)
158 (62.5%)
158 (62.4%)
150 (59.4%)
152 (60.1%)
140 (55.0%)
137 (54.2%)

128 (50.6%)
131 (51.8%)
137 (54.2%)
152 (60.1%)
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Variables Category Practice status COR with 95% CI  AOR with 95% CI

ool Good
Marital status Single 42(47.7%) 46 (52.3%) 1.06 (0.33-3.4) 1.2(0.31-5.2)
Married 104 (68.4%) 48 (31.6%) 25(0.8-7.9) 0.95(0.25-3.5)
Other* 6(46.2%) 7(53.8%) 1 1
Educational level in Diploma 17 (73.9%) 6(26.1%) 3.46 (0.96-12.4) 4.68 (0.79-27.7)
fuming. BSc 126 (60%) 84 (40%) 1.83(0.73-4.6) 1.18 (0.3-4.6)
Mse 9 (45%) 11 (55%) 1 1
Experience in year <9 103 (56.9%) 78 (43.1%) 0.62(0.35-1.10) 0.82(0.33-2.0)
210 49 (68.1%) 23(31.9%) 1 1
Lack of teaching materials Agree 105 (73.9%) 37(26.1%) 386 (2.27-6.57) 3.29(1,57-6.92)*
Disagree 47 (42.3%) 64 (57.7%) 1 1
Lack of training Agree 88(73.3%) 32(26.7%) 2.96 (1.75-5.0) 2.87 (1.65-4.97)**
Disagree 64 (48.1%) 69 (51.9%) (4 1
‘Workload Agree 109 (77.9%) 31(22.1%) 5.7(3.3-9.9) 8.60 (3.91-19.5)**
Disagree 43 (38.1%) 70 (61.9%) 1 1
Shortage of time Agree 99 (70.7%) 41(293%) 27(16-46) 248 (143-427)**
Disagree 53(46.9%) 60 (53.1%) 1 1
Insufficient staffing. Agree 101 (71.1%) 41 (28.9%) 2.89(1.7-4.88) 2.36 (1.07-5.21)*
Disagree 51(45.9%) 60 (54.1%) (1 1
Language barrier Agree 100 (73.5%) 36 (36.5%) 3.47 (2.05-5-89) 3.16 (1.47-6.78)*
Disagree 52 (44.4%) 65 (55.6%) 1 1
‘Tight operation schedule Agree 95 (74.5%) 36(25.5%) 30(1.8-51) 1.63(0.72-3.68)
igree 57 (46.7%) 65 (53.3%) 1 1
Severity of patient cases Agree 99 (75.0%) 33 (25.0%) 385 (2.26-6.56) 588 (5:88-127)%
Disagree 53 (43.8%) 68 (56.2%) 1 1
Anxiety Agree 98 (76%) 31 (24%) 4.098 (2.39-7.01) 4.18 (1.95-8.92)**
Disagree 54(43.5%) 70 (56.5%) 1 1
Shy to ask question Agree 92(70.2%) 39(29.8%) 2.43(1.45-4.08) 1
60 (49.2%) 62(50.8%) 1 1.85 (0.85-4.04)
Complexity of patient Agree 113 (76.4) 35(23.6) 5.46 (3.158-9.45) 446 (2.09-9.53)**
status Disagree 39 (37.1%) 66 (62.9%) 1 1

“p-value < 0.05, **p-value < 0.001, 1-reference category; other* = widowed and divorced.
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\ELELIES Category Practice status COR with 95% CI

Poor Good

Age 18-35 139 (60.2%) 92 (39.8%) 1.04 0.43-25) 0921
235 13.(59.1%) 9(40.9%) 1

Sex Male 77 (58.3%) 55 (41.7%) 085 (0.51-1.42) 0554
Female 75 (62.0%) 46 (38.0%) 1

Marital status Single 42(47.7%) 46 (52.3%) 106 (0.33-3.4) 0916

Married 104 (68.4%) 48(31.6%) 25(08-7.9) o112
Other* 6(46.2%) 7(53.8%) 1

Religion Orthodox. 37(50.7%) 36 (49.3%) 0.6 (02-1.8) 0394

Protestant 105 (64.0%) 59 (36.0%) 106 (0.37-0.3) 0.904
Other** 10(625%) 6(37.5%) 1

Educational level in nursing Diploma 17(73.9%) 6(26.1%) 346 (096-12.4) 0057

BSc 126 (60%) 84 (40%) 183 (0.73-4.6) 098
Msc 9 (45%) 11(55%) 1

Work experience in year <9 103 (56.9%) 78 (43.1%) 0,62 (0.35-1.10) 0.104
210 49 (68.1%) 23 (31.9%) 1

Lack of teaching materials Agree 105 (73.9%) 37(26.1%) 386 (2.27-6.57) 0.001
Disagree 47 (423%) 64(57.7%) 1

Lack of training Agree 88 (73.3%) 32(26.7%) 2,96 (1.75-5.0) 0.001
Disagree 64(48.1%) 69 (51.9%) 1

Workload Agree 109 (77.9%) 31(22.1%) 57(33-9.9) 0.001
Disagree 43.(38.1%) 70 (61.9%) 1

Shortage of time Agree 99.(70.7%) 41(29.3%) 27(16-46) 0.001
Disagree 53 (46.9%) 60 (53.1%) !

Insufficient staffing Agree 101 (71.1%) 41(28.9%) 289 (1.7-4.88) 0.001
Disagree 51(45.9%) 60 (54.1%) 1

Language barrier Agree 100 (73.5%) 36 (36.5%) 347 (205-5.89) 0.001
Disagree 52 (44.4%) 65 (55.6%) 1

Tight operation schedule Agree 95 (74.5%) 36 (25.5%) 30(18-5.1) 0.001
Disagree 57(46.7%) 65 (53.3%) 1

Severity of patient cases Agree 99.(75.0%) 33 (25.0%) 385 (2.26-6.56) 0.001
Disagree 53 (43.8%) 68 (56.2%) 1

Anxiety Agree 98 (76%) 31(24%) 4098 (239-7.01) 0.001
Disagree 54 (43.5%) 70 (56.5%) 1

Shy to ask question Agree 92(70.2%) 39 (29.8%) 243 (1.45-4.08) 0.001
Disagree 60(49.2%) 62 (50.8%) 1

Complexity of patient status Agree 113.(76.4) 35(236) 546 (3.15-9.45) 0.001
Disagree 39(37.1%) 66 (62.9%) 1
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Variables Categol Frequency (n = 253) Percentage
Lack of teaching materials to use preoperatively can affect the delivery of Agree 142 56.1
preoperative patients teaching. Disagree m 59
Lack of training on preoperative teaching is a factor to proper delivery of Agree 133 526
preoperative teaching to patients before undergoing surgery. Disagree 120 474
A preoperative patient teaching is affected by the daily workload of the nurse. Agree 131 518
Disagree 122 482
Lack of available time among nursing staff can affect the delivery of preoperative Agree 140 553
teaching to patients undergoing surgery. Disagree s “7
The shortage of nursing staff s a factor affecting the practice of preoperative patient Agree 142 56.1
teaching. Disagree 1 439
Language can be a barrier in delivering preoperative patient teaching Agree 136 538
Disagree n7 462
‘The preoperative patients' teaching can be affected by the tight operations scheduled Agree 131 518
daily in the operating theater. Disagree 1z 82
Preoperative patient teaching is a challenge among critcally il patients. Agree 132 528
Disagree 121 482
Patient and family anxiety about the outcome of surgery Agree 129 510
Disagree 124 490
Feeling shy to ask nurses certain question is a factor to the practice of preoperative Agree 131 518
patients teaching. Disagree 12 e
Complesity of patients'status is a factor to the practice of preoperative patients Agree 148 585

teaching Disagree 105 a5
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Variables Frequency Percent

Age groups

18-35 21 913
235 2 87
Total 253 1000
Sex

Male 132 522
Female 121 478
Total 253 1000
Marital status

Single 88 348
Married 152 60.1
Others 13 51
Total 253 1000
Religion

Orthodox 73 29
Protestant 164 648
other 16 63
Total 253 1000

Level of education

Diploma in Nursing 23 91
BSc in Nursing 210 830
MSc in Nursing 2 79
Total 253 100.0

Work experience
<9 years 181 715
210 years 7 285

Total 253 1000
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Rank | Title (author) Year | Citations | Journal

1 Nurse prescribing of medicines in Western European and Anglo-Saxon 2011 108 BMC Health Services Research
countries: a systematic review of the literature (17)

2 The effects of nurse prescribing: a systematic review (18) 2014 91 International Journal of Nursing Studies

3 Effectiveness of nurse prescribing: a review of the literature (19) 2004 73 Journal of Clinical Nursing

4 Nurse practitioner independence, health care utilization, and health 2018 71 Journal of Health Economics
outcomes (13)

5 In rural areas, buprenorphine waiver adoption since 2017 driven by nurse 2019 65 Rural Health
practitioners and physician assistants (20)

6 Overcoming barriers to prescribing buprenorphine for the treatment of 2019 64 The Journal of Rural Health
opioid use disorder: recommendations from rural physicians (21)

7 Uganda: delivering analgesia in rural Africa: opioid availability and nurse 2007 63 Journal of Pain and Symptom Management
prescribing (22)

8 Impact of nurse prescribing: a qualitative study (12) 2007 62 Nursing and Health Sciences

9 Patients’ views of nurse prescribing: effects on care, concordance and 2011 61 British Journal of Dermatology
medicine taking (23)

10 Nurse prescribing of medicines in Western European and Anglo-Saxon 2012 60 International Journal of Nursing Studies

countries: a survey on forces, conditions and jurisdictional control (6)
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Keyword Count Total link
strength
1 Nursing practitioners 90 415
2 Nursing prescribing 76 284
3 Nursing 73 340
4 Prescribing 72 306
5 Opioids 38 152
6 Primary care 38 181
7 Education 29 126
8 Buprenorphine 24 113
9 Survey 23 103
10 Medication management 22 102
11 Advanced practice registered 20 88
nursing
12 Non-medical prescribing 20 85
13 Policy 19 86
14 Scope of practice 19 79
15 Mental health 17 69
16 Antibiotics 16 66
17 Opioids use disorder 15 63
18 Pain management 15 69
19 Prescriptive authority 15 60
20 Advanced practice 14 56
21 Physician assistants 13 72
22 Pharmacology 12 42
23 Chronic pain management 11 48
24 Diabetes 11 46
25 Barriers 10 58
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Rank | WoS?@ categories Publications, n (%)
1 Nursing 317 (57.12)
2 Health Care Sciences Services 82 (14.78)
3 Medicine General Internal 59 (10.63)
4 Psychiatry 49 (8.83)
5 Public Environmental Occupational 44 (7.93)
Health

6 Health Policy Services 32(5.77)
7 Pharmacology Pharmacy 26 (4.69)
8 Substance Abuse 21(3.78)
9 Primary Health Care 18 (3.24)
10 Pediatrics 14 (2.52)
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Author Citations,? n (%) Publications,? n (%) Total link strength Average references, n

1 Courtenay 504 (3.02) 31 (5.59) 1,111 15.27
2 Carey 371(2.24) 20 (3.60) 813 18.55
3 Best 279 (1.67) 1(0.18) 50 279
4 Dart 279 (1.67) 1(0.18) 50 279
5 Grigg 279 (1.67) 1(0.18) 50 279
6 Hare 279 (1.67) 1(0.18) 50 279
74 Ho 279 (1.67) 1(0.18) 50 279
8 Jelinek 248 (1.49) 1(0.18) 44 248
9 Mcneil 248 (1.49) 1(0.18) 44 248
10 Newman 248 (1.49) 1(0.18) 44 248

IN =16,679.N = 555.
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Author Publications,? n (%) Citations,® n (%) Total link strength Average references, n

1 Courtenay 31 (5.59) 504 (3.02) 66 15.27
2 Carey 20 (3.60) 371 (2.24) 39 18.55
3 Stenner 10 (1.80) 194 (1.16) 43 19.4
4 Jones 8(1.44) 70 (0.42) 28 8.75
5 Latter 8(1.44) 137 (0.82) 17 1713
6 Black 6 (1.08) 39 (0.23) 9 6.5

7 Blenkinsopp 6 (1.08) 68 (0.41) 1 11.33
8 Cashin 5(0.90) 99 (0.59) 10 19.8
9 Gage 5(0.90) 101 (0.61) 15 20.2
10 Buckley 5(0.90) 27 (0.16) 13 5.4

AN =555."N = 16,679.
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Journal Citations,? n (%) Publications, n (%) | Average references, n

1 British Medical Journal 874 (12.02) 4(1.69) 218.5
2 Journal of Advanced Nursing 735 (10.11) 39 (16.46) 18.85
3 Journal of Clinical Nursing 573 (7.88) 32 (13.50) 17.91
4 Journal of Psychiatric and Mental Health Nursing 280 (3.85) 20 (8.44) 14

5 Nurses Education Today 280 (3.85) 11 (4.64) 25.45
6 Journal of the American Academy of Nurses Practitioners 133 (1.83) 10 (4.22) 13.3
7 BMC Health Services Research 127 (1.75) 8(3.38) 15.88
8 Family Practice 111 (1.53) 6(2.53) 18.5
9 International Journal of Nursing Studies 103 (1.42) 20 (8.44) 5.15
10 Journal for Nurses Practitioners 100 (1.38) 22(9.28) 4.55

aN =7,270.PN = 237.
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Author, year Diabetes knowledge Behavioral outcomes Self-efficacy

Bett (49) v * v x
Brady etal. (37) x v v v
Diriba etal. (45) x v x v
Hailu etal. (47) v v v x
Lamptey et al. (51) x vV x vV
Lubega et al. (40) v x x x
Okafor etal. (41-43) x v v v
Olajide et al. (52) v v x x
“Tamiru etal. (44) v v x x
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Journal Publications,? n (%) Citations,® n (%) | Average references, n

1 Journal of Advanced Nursing 39 (16.46) 735 (10.11) 18.85
2 Journal of Clinical Nursing 32(5.77) 573 (7.88) 1791
3 Journal of the American Association of Nurses Practitioners 24 (4.32) 100 (1.38) 4.17
4 Journal for Nurses Practitioners 22 (3.96) 100 (1.38) 4.55
5 Journal of Psychiatric m and Mental Health Nursing 20 (3.60) 103 (1.42) 5.15
6 International Journal of Nursing Studies 12 (2.16) 280 (3.85) 23.33
7 Nurses Education Today 11(1.98) 280 (3.85) 25.45
8 Journal of the American Academy of Nurses Practitioners 10 (1.80) 133 (1.83) 133
9 BMC Health Services Research 8(1.44) 127 (1.75) 15.88
10 Archives of Psychiatric Nursing 7(1.26) 74 (1.02) 10.57

aN =555, "N = 7,270.
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HbAlc Weight Waist Waist to

rcumference hip ratio
Bett (49) v x x x x x x x
Brady et al. (37) v v v v v vV v x
Diriba etal. (34-36) v x v v v v x x
Essien etal. (38) v x x x x x x x
Hailuetal. (46) v v % x % x v v
Lamptey etal. (8) v x x x x v x
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Institution Publications,@ n (%) | Citations,® n (%) Total link Average

strength references, n

1 University of Reading (England) 18 (3.24) 365 (4.14) 7 20.27
2 University of San Francisco (United States) 15 (2.70) 143 (1.62) 40 9.53
3 University of Southampton (England) 14 (2.52) 337 (3.83) 29 24.07
4 University of Surrey (England) 14 (2.52) 250 (2.84) 18 17.86
5 University of Pittsburgh (United States) 11 (1.98) 123 (1.40) 37 11.18
6 The University of Manchester (England) 10 (1.80) 498 (5.65) 9 49.8
7 University of Washington (United States) 10 (1.80) 98 (1.11) 16 9.8

8 University of Aberdeen (England) 9(1.62) 162 (1.84) 13 18

9 Flinders University (Australia) 8 (1.44) 80 (0.91) 27 10

10 Staffordshire University (England) 8 (1.44) 229 (2.60) 2 28.63

aN =555. N = 8,808.
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Author, year

Knowledge outcomes/
tools

Outcome measures

Behavior
outcomes/tools

Quality of life outcomes/
tools

Clinical outcomes

Bett (49)

Brady etal. (37)

Diriba et al. (34-36)

Diriba etal. (45)

Essien etal. (69)

Hailu etal. (46)

Hailuetal. (47)

Lamptey etal. (9)

Lubega et al. (40)

Okaforetal. (41)

Okafor etal. (42)
Okafor etal. (43)
Olajide etal. (52)

“Tamiru et al. (44)

Self-efficacy modified (SCDES)
Diabetes knowledge modified (DKT)

Self-efficacy (SF-20)

Diabetes knowledge (DKS) Self-
efficacy (SCDES)

Diabetes knowledge: qualitative study

using structured interview

Self-efficacy (SCDES)

Diabetes knowledge no tool

‘mentioned

Diabetes self-care knowledge (DKT)

Behavior changes qualitative

interview

Self-management behavior,
usinga SDSCA

Self-care behavior (SDSCA)

Self-care outcomes (SDSCA)

Self-management practices
(SDSCA)

Self-management

No tool

Self-care behavior (SDSCA)

Quality of life using the WHO (FIVE)
wellbeing index, problem areas in
diabetes (PAID score, and PHQ-9)

Quality of life using a 34-item diabetes
quality of

measure

Changes in diabetes-related distress
score (PAID-5) and WHO QOL

Quality of life SF - 36

HbAlc

HbAIC, FBS, BP,lipids, BMI,

weight, waist circumference

HbAc, B, lipids, BMI, weight

HbAlc

HbAlc, FBS, BP, BML, waist
circumference, waist to hip ratio

HbAIc, BP, waist circumference

*Stanford Chronic Disease Self-Efficacy Scale (SCDES), Simplified Michigan Diabetes Knowledge Scale (DKS), Quality of life using short form 36-QOL-SF-36, Quality of life-WHO QOL brief
instrament, Self-management practices using Summary of Diabetes Self Care Activities (SDSCA), Diabetes-related distress with, the problem areas i diabetes-5 (PAID-S), 20 item short form
survey scale, SF-20.
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Rank Countries/regions Publications, n (%) Citations Total link strength
1 United States 234 (42.16) 2,395 16
2 England 132 (23.78) 2,877 60
3 Australia 46 (8.29) 565 21
4 Canada 23 (4.14) 174 20
5 Scotland 22(3.96) 280 10
6 Spain 19 (3.43) 75 2
7 Netherlands 17 (3.06) 257 21
8 New Zealand 17 (3.06) 451 5
9 Wales 17 (3.06) 399 29
10 Poland 15 (2.70) 105 27
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thor(s)

Bett

Brady etal.

Diriba etal.

Diriba etal.

Emmanuel

etal.

Essien etal.

Hailu etal.

Hailu etal.

Lamptey etal.

Lubega et al,

Okafor et al

Okafor et al

Okafor et al

Tamiru etal.

Year

2019

2021

2023

2024

2017

2017

2018

2019

2023

2023

2021

2023

2023b

2023

Participants

“Total sample sze of 143 patients
was splt into 2 groups.

“T2D with HbAlc over normal
limits. Able to read, write, and
speak English. Aged 25-75 years
and Black African.

98 participants and 12 trained
health workers

Patients T2D over 18 years.
Exclusion

Criteria: severe and enduring
mental health

problems; not primarily
responsible for their own care;
not provide informed consent;
not able to participate

in activities in a group setting or
currently participating

in another study.

76 participant- caregiver dyads
(people with T2D and one of their
nominated family caregivers)

ived in 2

Aged 18 years
sclected Kebeles; primary family
caregiver for support; taking
insulin and/or oral
hypoglycaemic agents. Excluded
pregnant; a physical disability to
perform self-management
practice; unable to understand

Afaan Oromoo,

76 participant- caregiver dyads
(people with T2D and one of their
nominated family caregivers)
Aged 18years + lived in 2
selected Kebeles; primary family
caregiver for support; taking
insulin and/or oral
hypoglycaemic agents. Excluded
pregnant; a physical disability to
perform self-management
practice;

unable to understand Afaan
Oromoo.

20 diabetics from medical
outpatients (12 men, 8 women;

age range 2565 years)

Adult T1 or T2 diabetics, HbAlc
levels >8.5%, 30days prior to
randomisation, able to engage in
‘moderate exercise without issue
and free of any eye disease that
would otherwise limit their ability
to read.

N=59 interventions (49 were T2)

N=51 control

Adult patients with type 2
diabetes.

30years +, overweight or obese,
taking oral hypoglycaemics or
insulin.

Excluded TIDM, gestational
diabetes, or a severe mental or

physical incapability, terminally

ill n=78 intervention an
control

Adult patients with type 2
diabetes.

30years + overweight or obese,
taking oral hypoglycaemics or
insulin.

Excluded TIDM, gestational
diabetes, or a severe mental or
physical incapability; terminally
ill n=78 intervention and n=64

control

Adults aged over 18 years with T2
diabetes

Excluded those with CKI and
Sickle Cell.

Intervention n=79+n=80

control.

20adult part
if T2 or T1 diabetic.

ipants are not clear

12 were female and 8 were male,
with age ranging from

38 t0 65 years and residing within
aradius of 1km from

the health club’s meeting point.
Majority (16) had lived

with diabetes for 5 or more years,
whereas four participants had

been diagnosed in the last 2years

382 patients with T2 diabetes

Experimental group n1=198

3822 Diabetics Experimental
Group n=198

38272 Diabetics Experimental

278 participants completed
(n=153 intervention) adults aged
over 18 years.

Patients with severe cognitive or

physical impairment and

terminally il people with serious
diseases, such as severe
crdiovascular and
cerebrovascular diseases, severe
kidney disease, cancer, and visual
impairment due to complications
of type I DM, were excluded.

Concept Context

‘The purpose was to An urban-rural hospital in Eldoret,

determine fastructured  Kenya.

diabetes education ‘The experimental group was given

intervention for patients i lessons on a structured diabetes

an urban-rural hospital education once every week for three
would improve patients' weeks and then followed up for three
diabetes management. months as part of a four- and half-
month programme. 3 x 120-min classes

over 1 week.

“Trial culturally and 2 urban settings; a public health centre
in Malawi and (private OPD)

Mozambique.

contextually adapted
version of UK approach
(EXTEND) for T2D. 2x 3-hsessions

Delivered by 5 nurses and 1 medical

student across 2 sites.

To examine the preliminary  Western Ethiopia, 3 community centres.

effects of aculturally Delivered 6 x 2h face-to-face culturally
tailored, family supported,  tailored DSMES sessions on top of usual
community-based diabetes care, with family support attendance.
self-management education
and support (DSMES)

programme for people with

Included an education package, 2 videos

(insulin administration and foot care),

and flies for each session
type 2 diabetes on

glycosylated haemoglobulin

(HbA10), blood pressure,

body mass index, and lipid

profiles

To examine the preliminary  Western Ethiopia, 3 community centres.

effects of a culturally Delivered 6 x 2h face-to-face culturally

tailored, family supported, red DSMES sessions on top of usual

community-based diabetes care, with family support attendance.
Included an education package, 2

(insu

self-management education
and support (DSMES)

programme for people with  and

leos

n administration and foot care),

s for each session
type 2 diabetes on Diabetes

Self-Management Behavior

and Quality of Life

Effect of Nurse-led Training | 2-h training delivered by nurses to the

on Self-management of participants over a clinic in 1 week.
Diabetes among Diabetic

Patients Attending Medical

Outpatient Clinic in

General Hospital Odan,

Lagos State, Nigeria

To evaluate whether an One teaching hospita

Nig

3 doctors and 3 nurses trained as

intensive and systematic

DSME programme, u

ng  certified instructors.

structured guidelines, Delivered 12 structured teachi

g

improved glycaemic control  sessions x 2h each, fortnightly over a

compared to the existing ad  6-month period. The inital 6 sessions

hoc patient education were delivered by 3 doctors, whereas the
programme. final 6 sessions were delivered by 3
nurses. Included interaction, videos, and

leaflets to take home.

Location was away from the c

6-8 participants in a sessi
Mobile phone reminder messages for
the next session were sent to

participants.

Develop and test the Medical centre, Jimma City in Ethiopi
Delivered by 2 nurses who received 16-h

training.

effectiveness of a
multifaceted, nurse-led
DSME program for 6 educational sessions, 1.5h on average.
improving diabetes Also included an educational handbook
knowledge, self-care and fliers adapted to the local context;
activities, and self-efficacy.  and interactive discussions with peers

and take-home activities.

Develop and test the Medical centre, Jimma City in Ethiop

effectiveness of a Delivered by 2 nurses who received 16h

multifaceted, nurse-led training,
DSME program for Delivered 6 educational sessions, 1.5h
improving diabetes onaverage; handed out a colourful,
knowledge, self-care well-illustrated educational handbook
activities, and self-efficacy. | and fliers adapted to the local context;
and provided extensive and interactive
discussions with peers and take-home
activities

8-12 participants per group.

Compare structured Conducted at two hospitals (WGMH
and KBTH) in Accra, Ghana.

5 community health nurses and one

EXTEND programmes to
usual care in LMICs.
medical officer delivered a structured
and culturally adapted (Ghana)
EXTEND programme,
One 6-h session delivered by two
educators (not direct care providers)
within 2weeks of randomisation
610 10 participants within 2 weeks of

randomisation.

Explored the role of nurse- Two community-based health

led community-based clubs in two urban settings of Nansana
health clubs in and Mende villages
promoting patients'health | along Kampala-Hoima Highway
education for diabetes Wakiso District in
self-care management Uganda.
towards lifestyle 8weks of 2-3h of meetings on each
modification, adherence to Sunday.
treatment, reduced risk 2 final-year nursing students (BSc)
factors, and improved

dietary behaviors and

glycaemic control among

patients

‘The effect of an ACP nurse- 2 hospitals experimental and 2 control.

led educational intervention | Delivered a 9-week programme and
program on the self- gave out booklets to participants to take
management practicesof  home. Follow up phone calls and
individuals with Type 2 meetings every 2weeks to emphasise
Diabetes Melltus in the self-care practices.
South East, Nigeria After 6months and end of post-test
educated the control group and gave
booklet.

Both groups and carers received

psychoeducation

‘The effect of an ACP nurse- 2 hospitals experimental and 2 control.

led educational intervention | Delivered a 9-vwek programme and
program on the quality of  gave out booklets to participants to take
life of individuals with Type | home. Follow up on phone calls and
2 Diabetes Mellitus inthe  meetings every 2weeks to emphasise
South East, Nigeria in self-care practices.
comparison to usual care. | Afier 6months and the end of the post-
test, educated the control group and
gave booklets

Both groups and carers received

psychoeducation

‘The effect of an ACP nurse- 2 hospitals experimental and 2 control.

led educational intervention | Delivered a 9-tweck programme and
program on the self-cfficacy  gave out booklets to participants to take
of individuals with Type 2 home. Follow up on phone calls and

Diabetes Mellitus in the meetings every 2weeks to emphasise

South East, Nigeria self-care practices,

comparison to usual care. | Afier Gmonths and the end of the post-
test educated the control group and gave
booklets.

Both groups and carers received

psychoeducation

To assess the effect of DSME  Conducted in 4 hospitals in the Ilu
Abbabor and Buno Bedelle Zones,
southwest Ethiopia.

Nurse-led DSME to 8 to 10 patients

on self-care knowledge and
behavior among adult

people with type I diabetes
attending diabetic follow-up
for six consecutive months.

clinics in selected hospitals.

every two weeks for one and a half hours

Study methods
A non-randomised
experimental design.

Al the participants were given

adiabetic knowledge test
(DKT) and self-effcacy test at

the beg

ning and at the end
of the project. In addition,

each participant’s HbAlc was
collected before and after the

intervention.

Single Group Feasibility Study
No control group—unethical
1o exclude peopl.

Mixed methods evaluation.
Quantitative: Physiological
data HbA ¢, total cholesterol,
low-density cholesterol,
riglycerides, BP, HR, BMI
(weight and height), Health,
and Wellbeing questionnaires.
Qualitative: interviews and

focus groups.

Two-arm pilot randomised
controlled trial (RCT).
Primary outcomes reported in
the study were HbAlc
2months afier intervention.
Secondary outcomes reported
were blood pressure, BMI,
total cholesterol, LDL, HDL,

and triglycerides.

“Two-arm pilot randomised
controlled trial (RCT).

“This study reports on

etes
Self-Management Behavior
and Quality of Life

Summary of Diabetes Self-
care Activities-Expanded
(SDSCA) and 34-item
diabetes quality of life-Afaan
Oromoo (DQOL-AO) scale

One group pre-test, post-test
quasi-experimental study was
adopted.

Pre- and post-intervention
questionnaire (developed by

the research team).

Unblinded, parallel-group,
individually randomised
controlled trial.

Primary outcome was HbAlc

(%), recorded six months after
randomisation (+ at most five

days).

Controlled

cal trial,
before-and-after, two-group
intervention study.

Primary outcome reported
was a change in the
proportion of people with
target glycated haemoglobin
(HbALc <7%).

Controlled clnical trial,
before-and-afier, two-group
intervention study.
Secondary outcomes reported:
Diabetes knowledge

Diabetes self-care behaviors

Diabetes self-efficacy

A multicentre, parallel-group,
single-blind randomised
controlled trial.

Primary outcome was change
in HbAlc after 3-month
follow-up.

Secondary outcomes were
changes in clinical,
psychological, and self-care
variables. Specifically, the
dlinical outcomes were change
in weight, waist
circumference, and blood
pressure, respectively; the
psychological outcomes were
changes in diabetes-related
distress scores and WHO
quality of life scores,
respectively; and the self-care
outcome was change in
diabetes self-care activities
(SDSCA) scores.

A cross-sectional qualitative
study.
3 focus groups of 6-8

participants.

Multi-centre quasi
experimental design
Summary of Diabetes Self
Care Activities

(SDSCA) Scale. The SDSCA
instrument assessed self-care
practice in areas such as
exercise, diet, and self-blood
glucose

‘monitoring (SBGM), footcare
and medication, which are
areas of daily self-care
activites for individuals with
DM,

Multi-centre quasi-
experimental design - HRQoL
questionnaires.

Primary outcome no
difference in HRQoL between

groups.

Multi-centre quasi
experimental design: Stanford
Chronic Disease Self-Efficacy
Scale pre- and 6months’

post-intervention.

Qua

design.

xperimental study

‘The Diabetes Knowledge Test
(DKT) was used to assess
diabetes self-care knowledge.
Self-care behavior was
assessed using the Summary
of Diabetes Self-care

Activities.

Key findings relevant to review questions

Atthe end of the three months'intervention, 123 out of 143 (86%)
had completed the project (60 control and 63 experimental). The
results showed that the experimental group had significantly
reduced their levels of HbA1c compared to the control group. Also,
the experimental group improved their diabetic knowledge and

self-efficacy significantly compared to the control group.

Positive biomedical (HbA1c and BP) and psychological outcomes
but unable to test cost-effectiveness in resource-poor settings
Atiending a self-management program can bring about positive

behavior change and improved emotional well-being.

Significant improvement
(B=-1.667,p<0.001,d

effect size (d=~0.50). HbA Ic in the intervention group was

HbAIc with large effect size

0.81) and triglycerides with medium

decreased by 12mmol/mol (1.1%). Although nonsignificant, the
—0.123 to 0.34) on

blood pressure, body mass index, total cholesterol, and low-density

DSMES also had small to moderate effects (c

and high-density lipoproteins when compared with usual care.

“The DSMES programme outperformed usual care, with large effect
sizes at T1 (p=1429, p<0.001, d=147) and T2 (§=2.216,
P<0.001, d=1.81), in the overall DSM practice. Statistically

significant differences in the changes in all DSM practice

subdomains over the study period between the two groups, with

the DSMES programme having outperformed usual care, with
medium-to-large effect sizes at T1 and T2. The DSMES programme
outperformed the usual care approach, with large effect sizes
(p=-0.833, p<0.001, d=~1.48), in the overall QOL. The GEE

results showed statistically significant differences in the changes in

all QOL subdomains over the study period between the two groups,

with the DSMES programme outweighing usual care,
medium-to-large effect sizes

“There was 70% increase in knowledge regarding diabetes self-
management among

participants post-intervention. There was a 45% increase in practice
regarding diabetes self-management among participants post-
intervention. The result showed a significant difference in the

effect of nurse-led training on knowledge regarding self-
management among diabetic patients.

pre- and post-intervention with a mean difference in knowledge
.000). Result also

showed significant difference i effect of nurse-led training on

score of 14.2 (p

practice regarding self-management
among diabetic patients pre- and post-intervention with a mean
difference in practice score of 1.05

(p=0000).

Intensive group participants having HbALC outcomes on

average 1.8 (95% CI 24 to ~1.2) percentage points lower than

conventional group participants.

Mean HbAlc was si

antly reduced by 2.88% within the
intervention group and by 2.57% within the comparison group.
However, the change in the proportion of participants with target

HbAIc and end-line mean HbAc difference between the groups

was not significant. Adjusted end-line fasting blood sugar (FBS),
systolic blood pressure (SBP), and diastolic blood pressure (DBP)
were significantly lower in the intervention group, by 27+ 9mg/dL,

123, and 8:+2mmHg, respectively.

Intervention group
(a) had a greater mean diabetes knowledge score, 1133 out of 20,
compared to that of the comparison group, 10.61 out of 20
(p=0.050).

(b) followed general dietary recommendations for 5.06 days per

week, which i statstically significantly greater than the 4.44days

reported by the comparison group (p=0.027).
(e) performed footcare for a mean of 5.80days per week, compared
.009).

No statistical significance in exercise, BGM, self-efficacy, smoking,

105,26 days for the comparison group (p=

alcohol consumption, and khat cherwing.

HbAIc decreased within both groups: ~0:9% in the intervention

‘group and —0.3% in the control group. The decrease was greater in
the intervention group but was not significant.

Insufficient evidence that the intervention had an effect on any of
the secondary outcomes except for an improvement in physical
health.

Differences were significant for self-care activities, namely foot care,

exercise, and diet.

“Three major themes
on the role of community health clubs in promoting
health education for diabetes self-care management were

developed. These include promoting the sharing of experiences,

proving awareness of healthy living practices, and offering

suffcient patient-health worker interaction time.

Nosignificant difference was observed in self-management
practices between the experimental and control groups prior to
0.180-3.351, p” 0.05). However, 6-months after

intervention, significantly

intervention (.

higher mean rank was observed in the intervention group in the
4

2223817, p=0.001), exercise (42=11.545, p

=0.003) and in foot-care (

22168217, p

tervent

diet dom:

.001) indicating the effectiveness of educational

No significant difference in experimental and control groups in sex,
gender, and age.

HRQoL higher pre-test in control.

6months latr, experimented significantly higher HRQoL. scores.
Educational intervention for people living with diabetes will

be helpful in the non-medical management of DM.

There was no statistically significant difference between the two

groups before intervention. However, afier 6 months of

intervention, a significant proportion of participants’ scores in the
intervention group moved from low to either moderate or high SE
almost all the SE domains (p<0.05).

Nosignificant difference in all of the outcomes before intervention
between control and intervention groups; however, there was a
statistically significant higher mean score difference in self-care
knowledge and self-care behavior after the delivery of DSME
(p<0.05)
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Keywords Year Strength Begin End

knowledge 1989
Nursing prescribing 1989
dermatology 1989
Mental health 1989
survey 1989
attitude 1989
medicine 1989
anglo saxon country 1989

chronic pain management 1989

trend 1989
opioid 1989
overdose 1989
pain management 1989

buprenorphine 1989

3.

29 1999

11. 9 2002

3.
4. 55 2006
4. 01 2007
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1
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79 2003
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.44 2016
.12 2016
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Fear of

Death
avoidance

Neutral
acceptance of
death

Approach

acceptance of
death

Escaping
acceptance of
death

death
Rho ~017
» <0001

Death Attitude Profile-Revised (DAP-R).

—0.111

0.002

0.069

0.056

—0011

0757

0.684

<0.001

—0.076

0.036
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Topics Elapsed ti

Introduction and objectives 10min
Development

European guideline on management of 110min
‘major bleeding and coagulopathy
following trauma:

*Recommendation 1—Minimal elapsed
time

*Recommendation 2—Local bleeding
‘management

*Recommendation 3—Ventilation
*Recommendation 4—Initial assessment
*Recommendation 5—Immediate
intervention

*Recommendation 6—Further
investigation

*Recommendation 12—Tissue
oxygenation

*Recommendation 13—Restricted fluid
volume replacement

*Recommendation 15—Type of fluid
*Recommendation 17— Temperature
‘management

*Recommendation 19—Pelvic ring closure
and stabilisation

*Recommendation 38—Guideline
implementation

*Recommendation 39— Assessment of

bleeding control and outcome

Pharmacological and Non- 40min

pharmacological management i

pain
treatment
Open debate

Conclusion and evaluation of the session

*See Reference (13).
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Variables Before clinical internship The end stage of clinical

(n=435) internship (n = 323)
Mean SD Mean SD

Scores of nursing

9441 1462 9256 14.80 ~1944 0052
students' DAP-R
Fear of death 2047 478 1956 436 ~3.084 0.002
Death avoidance 1440 340 1401 330 -1877 0.06
Neutral acceptance of

17.48 310 1681 306 -2638 0.008
death
Approach acceptance of

2812 608 216 600 ~0.129 0.897
death
Escaping acceptance of

1394 356 1402 366 0359 072

death

DAP-R, Death Attitude Profile-Revised.
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Variables Internship experience in the Department of organ donation

Yes (n=213) No (n=111)
Mean SD Mean SD
Knowledge 724 L 719 125 ~0.144 0.885
Atitude 437 072 434 0.69 ~0.197 0844

Willingness 213 094 194 072 -1544 0123
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Variables Internship experience in the Department of organ donation

Yes (n=213) No (n=111)
Mean SD Mean SD

Scores of nursing students’

kiR 9191 1509 93.83 1414 ~1.269 0204
Fear of death 1934 433 1997 439 ~0982 0326
Death avoidance 13.86 342 1430 301 -1377 0.169
Neutral acceptance of death 1672 304 1699 3.09 ~0854 0393
Approach acceptance of death 2813 597 2823 607 ~0.696 0486
Escaping acceptance of death 1385 360 1434 375 0552

DAP-R, Death Atttude Profile-Revised.
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Subgroup p SD P Cl. lower Cl. upper

Al 0036 00128 0.0057 00103 0.0606
Age

<1 0037 00188 00194 0.0001 00736
21 0034 00179 0.0599 00014 0.0687

Families reside

City 0032 00192 0.1015 00062 00692
Village 0.036 0.0157 0.022 0.0052 0.0669
Have you ever served as a student cadre during technical secondary school or university?

Yes 0015 00172 00097 00108 00783
No 0.021 0.0188 0.2657 -0.0159 0576

SD, Standard Deviation; C1, Confidence interval.
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Variables
Age
Gender
Male
Female
Ethnicity
Han
Other minorities
Families reside
City
Village
Income
<1398
1398-278$
279$-417$.
418$-495$
4968$-13895
>13898
Education level
Regular Specialized Secondary Schools
Short-cycle Courses
Undergraduate
Politics status.
Mass
League member
Party Members
Religious belief
Yes

No

20,61 (Mean)

7

641

728

30

337

52

107

157

237

156

49

397

347

86

605

67

741

110 (SD)

1544

84.56

96.04

3.96

55.54

4446

6.86

1412

2071

3127

2058

646

185

5238

45.78

1135
79.82

884

224

97.76
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Study Perceived experiences of healthcare professionals

Delisle et al. ‘The PC team focused on managing signs and symptoms, a well as addressing psychological and spiritual challenges.

&) ‘The team believed that this experience reinforced the belief that the holistic approach to patients and familics, provided by the philosophy of PC, was truly
life-affirming.

Samaractal. | Family meetings and conferences conducted through telehealth enhanced access to specialized PC services, even during a pandemic.

@) ‘The implementation of telehealth could significantly expand access to specialized PC in rural and remote areas of Australia
Intervention through this model represented a cost-cffective strategy for improving PC accessibility in nursing homes. Telchealth is as effective as in-

person implementation.

Tanzietal.(21) | ‘The team focused on delivering difficult news over the phone to families and providing care to individuals in pallative situations. Comprehensive trai

ing

was provided to the entire team in symptom management, particularl g dyspnea, as well as in managing the suffering and death of patients.

Involvement of a PC unit in intensive care can offer relief not only to the patients but also to healthcare professionals.
Broglio & Physicians who used telemedicine found this experience very positive. They reported increased efficiency in documentation, scheduling, and pre/post-
Kirkland (22) | consultation processes.

Telemedicine allowed for briefings with medical students and offered flexibility in scheduling. More consultations could be conducted via telemedicine

compared to in-person visits. The percentage of cancelations and no-shows for telemedicine appointments decreased in comparison to in-person visits
Meyersonetal. | Physicians with PC training were frequently called upon to guide colleagues in the intensive care unit in making delicate end-of-lfe decisions. PC

©3) specialists were more involved in the care of most patients who died while hospitalized during the COVID-19 outbreak than intensivist physicians.
Macchietal. | Disruption in the delivery of healthcare and other support services.

@6) Limitation of telecommunications compared to in-person contact.

Gelfman etal. | The teams had to restructure their routines to meet the needs of people with COVID-19 at the end of life, provide support in symptom control, and train
©8) commaunication skills. During the sessions, doctors empowered themselves to apply communication scripts tailored to communication needs, such as

delivering news, and practiced applying these skills in care settings and virtually.

Powell & ‘The teams consider that the most important PC actions during the COVID-19 pandemic period were con

municating with people in palliative situations

Silveira (29) | about their health condition, prognosis, hope, and fears, minimizing emotional suffering and reducing interpersonal conflict.

PC providers assisted the sick individuals and their families in defin
Older adult indi

g care goals.

duals, especially those with cognitive deficts, felt vulnerable without their family by their bedside.
Tielkeretal.  Approximately 61.5% of the respondents indicated that the quality of end-of-lfe care was maintained throughout the entire pandemic, while 36.8% held
G0) the opposite view.
General practitioners conducting home visits for individuals with advanced chronic illness and at the end of life reported a 62.7% increase in phone
contact and a decrease in in-person visits.
36.1% provided video consultations.
28.5% conducted fewer home visits, and 9.1% conducted more home visits compared to the pre-pandemic situation. Professionals noted that video
conferences were used more by the family than by the person at the end of life.
48.5% of family members were prohibited from visiting the PC patient.
Professionals perceived an exacerbation ofthe felings of fear and loneliness in end-of-if patients in nursing homes. Professionals also observed increased distress
among family members due to receiving less information from their il elatives (85.9%) and the inability to support them with their physical presence (9.3%).

Kamal etal. ‘The fam

ly was not allowed to visit the sick person due to the risk of COVID-19 contagion.

&) Tense communication with the ll person and the family.

Communication barriers between doctors and families.

Rapid changes in medical management in PC.
Difficulty in managing resources for post-discharge continuity of care.

Challenges in conducting COVID-19 tests

outpatient settings.
Guardianship and legal challenges.
Delays in patient care due to slow judicial system response.

Community resources are harder to obtain afier discharge during this pandemic period.

Increased emotional suffering due to lack of family vi
Challenge i visiting sick family members.
Increased emotional distress, lack of perception about the quality of care, and hindrance in the family's abilty to understand the severity of their elatve’ liness.
Harasym, etal. | Involvement of the family in care. Lack of knowledge, family frailty, unrealistic expectations, and emotional reactions to grief and uncertainty were aspects
%) considered essential by professionals for ideal family care. Capacity barriers include: lack of tools for symptom assessment, lack of knowledge and training
in PC. Physical and social design barriers include: lack of dedicated spaces for death and mourning, inadequate professionals, and insuffcient mental and
spiritual health services for the population.
Barriers and facilitators for community-based services. Most long-term care users would die at these centers, so these facilties should be designed to allow
for death, dying, and grieving with dignity for these individuals and their families. Professionals were faced with a need for community resources. Support
from psychology, church, and social work for individuals and families
Kirby etal. (35) | Negative influences during care for individuals with advanced oncological illness i palliative situations during the COVID-19 pandemic: emotional
burden related to symptoms that can trigger burnout syndrome, such as tachycardia (>100b/min), constant fatigue not alleviated by quality sleep, with
physical and psychological repercussions. Ansiety, anguish, and irritability were cited as constant symptoms. Insecurity, negligence, and inattention when
performing technical procedures. Fear and sadness related to the possibility of infecting their own family members, and when the team perceives the
patients solitude at the end of life and the possibility of experiencing death alone.
Positive influences: professional well-being during the pandemic due to required protective measures for professionals. Maintaining the same work team.
Spirituality was considered by some participants as an important aid in the pandemic context, associated with the perception of connection and the
significance of the caregiving process

Hannaetal. | Challenges and Facilitating Aspects in the Provision of End-of-Life Care during the COVID-19 Pandemic: Increased emotional demands; fatigue and

©6) exhaustion; fear of transmitting the disease to vulnerable people in their family circle, as well as the death of colleagues or relaives who contracted the

virus; Providing end-of-lfe care in an unusual work context; Lack of preparat

n and confidence to provide psychological support to the individual and

family in end-of-lfe situations; Anxiety when having to inform the family that the person was in the last days of life; End-of-lfe conversations with

families held virtually; The absence of volunteers was also a loss of support for patients,
Facilitators: professionals having access to clinical supervision or a grief counselor as part of the healtheare team; A vacation period was highly valued to
promote the well-being of professionals; Creating a notification lst o establish a set of principles in communicating imminent death; Increasing the

‘number of phone calls to keep family members updated; Useful when families designated a spokesperson to contact the healthcare team and provide

updates on the patient’s clinical condition.

Family Support Needs When the Patient Was Dying During the COVID-19 Pandemic: The needs of family members and the importance of providing
support to the entire family in the last weeks/days of life were recognized. However, care provision was primarily focused on providing physical elements
of care (symptom relief), with psychosocial support often limited to the family.

Allowing a virtual relationship between the family and the person in the last weeks of ife was very distressing,

In the few situations where family members were able to spend time with the person in end-of-lfe, they provided some care.

Final contact and saying goodbye to the person in end-of-life.

Maintaining the bond between the individual and their family was crucial as death approached.

“Navigating the grieving experience” was important for the family; however, deciding when to invite them for a visit created tensions within the healthare teams.
‘The professionals’ interpretation of “end-of-lfe” was not always unanimous.

‘The family had to choose which member would visit the person in end-of-lfe,as only one person could make the visit, which was very difficult.

“The visit took place in the hospital reception area, interfering with the “private moment” betsween the family and the person in end-of-lfe.

Occasionally, professionals reported providing activities for the person in end-of-life (playing favorite music, reading religious texts, spending more time

with the person).
Franchinietal. | Reorganization of Home PC during the Pandemic:
39 Change:

Perception of the role of home PC professionals during the pandemic.

daily rou

ne, relationship, and communication with the pati

nt and carcgivers

Sense of responsibility; Importance of their role as home PC professionals; Home PC scenario in the local healthcare network during the pandemic.
Participants’ perception of the criical role of home support in emergencies.

Challenges in providing care within the local healthcare network; Centrality of home support services i the local healtheare network.

Mitchi

on Restriction of traditional care: policies related to care, increased work pressure, and a lack of human relationships limited the ability to provide quality
etal, 2021(37) | end-oflife care and a peaceful death.
Secking new care approaches: These policies encouraged communication between individuals at the end of life and their families through video calls
Frustration arose when human relationships were not consistently prioritized. Healthcare professionals took personal actions in care to alleviate the
suffering of the ill person and their family. When the family could not be present, they assumed the role of comforting those at the end oflife.
Establishment of identity and resilience: Healthcare professionals described challenges to their identity when care deviated from the quality standards they
were accustomed to. Uncertainty often arose about whether what they were doing was right, especially when they were required to implement policies that
contradicted their beliefs about end-of-lfe care. Prioritizing tasks that were meaningful to the individuals and their families helped the team accept
difficult situations and improve feelings of self-efficacy. Adjusting their roles and striving to provide new forms of care seemed to empower the team and
enable them to develop resilience.
Nestoretal,  Most participants stated that their workload had changed significantly since the beginning of the pandemic and that their responsibilities were greater than
2021 (37) before. They felt more stress and anxiety related to COVID-19, especially professionals in close proximity to the sick person. Almost two-thirds reported
feeling the national support offered to frontline healthcare workers. Similarly, many felt adequately supported in their workplace. Few healthcare
professionals reported significant changes in alcohol or tobacco consumption habits
‘There was stress and ansiety in both professional and personal contexts. The highest sources of stress were the fear of contracting COVID-19 o being a
transmission vector to vulnerable and/or healthy family and friends. Having to care for and interact with sick, frail, or end-of-life individuals who were
completely isolated. Having to implement constantly changing work protocols. Lack of social interaction with colleagues. Physicians, nurses, and
healthcare assistants reported higher anxiety levels compared to other healthcare professionals. Healthcare professionals working exclusively in older adult
care units reported higher stress levels compared to their counterparts specializing in other areas.

PC. palliative care
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Delisle etal. (15) PC professionals promoted reorientation, recognition of personality, and reconnection with the most important people n their lives (children)
by facilitating visits. PC provided more opportunities for social engagement. This supportive environment gave theill person a sense of security
and protection, promoting emotional well-being that should not be overlooked in the observed success in ventilator withdrawal.

Broglio &Kirkland (22) | Common reasons cited for continuing telemedicine include convenience (not having to leave home, drive, or find parking), cost savings (gas
and transportation), and more personal attention. Those whao preferred in-person meetings expressed concerns that non-verbal communication
‘might not be captured over the phone/video, and that their emotional needs might not be met in telemedicine appointments. There was also a
lack of trust in technology. It s noteworthy that this preference is rlated to clients who feel socially isolated, with in-person consultations being

a potential opportunity for patient engagement with the PC team.

Macchi etal. (26) ‘The percentage of people reporting that anxiety caused by COVID-19 influenced their daily lives varied from 15 to 31% in the three groups,

with no significant difference. The frequencies of insomnia caused by anxiety were low in all groups.
Powell & Silveira (29) Increased symptomatic and psychosocial needs.

PC, palliative care.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources
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Study design, Context and Sample (N)

Focus of the perceived experiences Care Country

trate
Healthcare The The Y
professionals person family

Delisle etal. Case Study: Older adult individual (hypertension and early- Tlustrate the importance of PC in the favorable outcome of an New York
a8 stage dementia; hyposic respiratory failure due to COVID-19 | older adult individual with COVID-19 pneumonia, undergoing an
pneumonia); transferred from the intensive care unit to the PC | extended period of failed attempts at discontinuation of mechanical
unit. ventilation in the intensive care setting.
Samara ctal. Descriptive Study; 28 nursing homes; Data collected over 3 Adaptand test the "Needs Rounds” model using telehealth in the Australia
@) ‘months during 193 family conferences. context of the COVID-19 pandemic.
Tanzietal. (21) | Holistic case study using data triangulation. Describe the interventions carried out by the PC team in response Taly
Nine physicians and 22 nurses from the Infectious Diseases to the intervention needs of the professionals from an infectious
Unit participated, along with two doctors from the PC Unit diseases unit during the COVID-19 pandemic.
(inter-hospital PC team). Identify necessary changes to enhance care, considering the
COVID-19 outbreak in a hospital setting.
Broglio & Descriptive study (quantitative approach, survey querying the |~ Examine the perception of a group of individuals in palliative Usa
Kirkland (22) | advantages/disadvantages of PC consultations via situations regarding telemedicine medical consultations during a
telemedicine). recommended period of socialisolation due to the COVID-19
N'= 199 PC patients in a rural context pandemic.
Meyersonetal.  Retrospective study of the cases of individuals who died due to | Identify factors for caring for an older adult population with UsA
(23) ‘COVID-19 complications in the Intensive Care Unit; Medical COVID-19.
comorbidities included cardiovascular and pulmonary discases, | Provide guidelines for teams caring for older adult individuals with
diabetes melitus, obesity, hematological disorders, active ‘medical comorbidities and COVID-19.
‘malignancies, and neurological disorders, including dementia.
N=33.
“Trianti et al. Correlational-descriptive study (survey; quantitative approach). | Identify the level of anxiety induced by COVID-19 in individuals Germany
1) N =154 participants from three distinct contexts: (i) inpatients | in palliative situations across various care contexts.
inaPCunit; Compare the ansxiety levels of these individuals with those visiting
(i) individuals receiving PC as outpatients; a general
(il 65 individuals visiting a general clinic. Identify the impact of COVID-19-induced ansiety on daily lfe.
Mercadante Descriptive study (interviews - qualitative approach), 16 Family | Determine the satisfaction level of family members of patients Taly
etal (25) ‘members of individuals hospitalized in the PC unit. admitted to acute PC units and hospices regarding their
participation in dlinical visits/meetings through WhatsApp
Stockdill etal, | Case study (78-year-old Affican American woman with Present the current evidence and best practices in telehealth use in UsA
2021 (26) recurrent breast cancer, pulmonary metastasis, and dyspnea; | PC.
Baptist, mother of 5, grandmother of 10, and great- Explore how telehealth can be utilized for the provision of early PC
grandmother of 3; receiving Palliative Chemotherapy); inavirtual format.
developed dyspnea; was intubated in the intensive care unit lustrate how the process would be conducted in this scenario if
Admitted 80 km away from her residence area (had no visitors | strategies like ENABLE and Vital Talk were employed in addressing
due to distance and COVID-19 restrictions). Died from cardiac | the patient and their family.
arrest, alone afier  resuscitation attempt.
Macchi etal Qualitative study using semi-structured interviews, responses | Generate a person-centered description, based on their USA
@) {0 open-ended questions, and analysis of clinical perspectives, regarding the impact of COVID-19 on patients living
documentation - clinical processes. with neurodegenerative diseases and caregivers.
N = 108 individuals with Parkinson's disease, Alzheimer's
disease, or related disorders; 90 caregivers enrolled in a
community-based outpatient PC clinical trial
Gelfmanetal. | Descriptive study about the response of the Mount Sinai Health | Describe the rapid expansion and establishment of new specialized UsA
©8) System (MSHS) during the month of April 2020, addressing the | PC services within the healthcare system to meet the needs of
needs of end-of-life patients due to COVID-19. COVID-19 patients in New Yok City.
N'=1,019 patients received specialized PC consultations across
MSHS inpatient facilities.
Powell & ‘Theoretical review article Examine how PC teams can support older adult individuals with UsA
Silveira (29) ‘multimorbidity and distressed caregivers during the COVID-19
pandemic.
Tielkeretal. | Quantitative study within the paradigm (online questionnaire | Describe the experiences, challenges, and perspectives of general Germany
G0) using Unipark). practitioners regarding end-of-lfe care during the first peak of the
‘The study is part of a collaborative German project: "National | COVID-19 pandemic (spring 2020) in Germany.
Strategy for PC for Severely Ill and End-of-Life Patients and
‘Their Families during Pandemics (PallPan).
N =410 clinicians.
Kamal etal. (31) | Mixed-method study (Case Report Form - CRF), focused on new | Deseribe the real-time experiences of specialized PC professionals UsA
experiences with COVID-19, comprising 13 items (12 with direct | while caring for individuals with COVID-19,
response options and 1 open-ended); The form was distributed
across multiple social networks to specialized PC teams.
A total of 306 records were submitted, created by different
healthcare professionals (physicians, advanced practice nurses,
social workers, and chaplains); out of these, 298 records were
related to adults, and 8 were related to children or infants
Schloesser etal. | Descriptive-observational study (Online survey, incorporating | Deseribe the experiences of bereaved family members of patients Germany
2) closed and open-ended questions) The study is part of . who died during the COVID-19 pandemic, regardless of whether
collaborative German project titled "National Strategy for they were infected or not
Palliative Care,led by the National Network of University
Medicine Research, focusing on COVID-19.
N'=81 bereaved family members.
Harasymetal.  Qualitative study employing Michic's COM-B theoretical Explore barriers and facilitators of end-of-life support in fr Canada
3) framework, which comprises three categories: Capability, adults, as well a the ideal support in long-term care facilites,
Opportunity, and Motivation. through the experiences and perceptions of community and PC
N =23 physicians, including 18 family physicians and 5 PC specialists who visit these units.
specialits. The study was conducted in long-term care facilities
located in urban, rural, or both urban and rural settings
(Northern, Edmonton, Central, Calgary, and Southern regions).
Federetal. (34) | Descriptive study employing a qualitative approach. Examine the perception of bereaved families regarding the quality of UsA
N =324 familis. end-of-life communication between older adult patients and staffin
geriatric care centers in the USA during the COVID-19 pandemic.
Kirbyetal.(35) | Qualitative study using a semi-structured interview approach.  Identify the key influences in the care of individuals with Brazil
N = 20 nurses providing care to individuals with suspected and | oncological PC needs during the COVID-19 pandemic, as
confirmed oncological PC needs for COVID-19. perceived by nurses.
Hanna etal. Descriptive qualitative design employing semi-structured Explore the experiences and perceptions of healthcare professionals United
6) interviews. Participants included professionals providing end- | and social workers in providing end-of-lfe care during the Kingdom
of-life care in hospitals (# = 10), hospices (n = 3), and nursing. ‘COVID-19 pandemic in the United Kingdom. Examine these
homes (n = 3). The interviews were conducted via phone (n= | professionals’ perceptions of the needs of families when a family
11) or Zoom (n = 5). ‘member was dying during the COVID-19 pandemic. Understand
the best support strategy for families with individuals dying during
the COVID-19 pandemic.
Franchinietal. | Qualittive study conducted through semi-structured telephone | To comprehend the impact of the outbreak on home-based PC Taly
(39) interviews. The Grounded Theory framework was utilized in | professionals, describing changes and challenges in their daily
thematic analysis to identify key themes grounded in the work, as well s their reactions to the COVID-19 pandemic
interviews Participants included 30 healtheare professionals
(15 doctors and 15 nurses) providing home-based PC to cancer
patients and their families within an Italian non-profit
organization.
Mitchinson A review of UK healthcare policies, semi-structured telephone | Identify barriers to end-of-lfe care delivery, describe attempts at United
etal, 2021(37) | interviews with healtheare professionals, and a review of providing care during the COVID-19 pandemic, and understand Kingdom
written press articles were conducted. 28 interviews with the impact this had on healtheare professionals
healtheare professionals were included in the analysis.
Nestor etal. Cross-sectional study (qualitative survey approach) N= 250 Describe and characterize the magnitude and variety of ways in Ircland
7 healthcare professionals from a PC and older adult care unit. | which the COVID-19 pandemic has affected the personal, social,
and professional lives of healtheare professionals from a fully
integrated PC and older adult care unit.
Moreira (37) | Qualitative study within the qualitative paradigm (semi- Understanding the grieving process of family members of patients Portugal

structured interviews). N = 9 family members in the grieving

process, ranging from one month to five months.

PC, palliative care; UK, United Kingdom.

in PC during the COVID-19 pandemic.
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Study Perceived experiences of the person’s family

Delisle etal. (15) ‘The patient’ children witnessed a change in their father’s demeanor and prognosis. They reported that this experience allowed them to live out their
religious faith, as well as express their gratitude to the care team.

Broglio &Kirkland  Telemedicine proved to be very convenient (not having to leave home, drive, or find parking), cost-effective (saving on gas and transportation), and

@) provided more personal attention. Those who preferred in-person meetings expressed concerns that non-verbal communication might not

be captured over the phone/video and that their emotional needs might not be met in telemedicine appointments. There was also a lack of trust in

technology.
Mercadanteetal.  The majority of family members viewed participation in virtual clinical visits favorably; however, most of them believed that in-person visits are
©3) replaceable.
Stockdill etal. (27)  The son who was informed about the outcome was disturbed by not being able to be physically close to his mother during her hospitalization, due to
distance and pandemic-related restrictions. He was also distressed by not knowing how to communicate this bad news to his siblings and family.
Macchietal.(26)  Increase in caregiver burden.
Powell & Silveira Family members flt guilty for leaving the person at end-of-lfe alone. The inability to stay with the il person distances families from the most
9 ‘common means of receiving updates about the person’ clinical condition. Regular video conferences helped the person in a palliative situation and

their families feel more connected to each other and to the medical team

Schloesser etal. (32)  Visitation Restrictions: Most bereaved family members felt overwhelmed by the visitation restrictions for the person at the end of lfe; some
experienced pandemic-related stress; limitations were imposed on the duration or number of visitors.

Place of Deatl

: Relatives of individuals who died at home felt less burdened by the pandemic situation compared to when the person died in the
hospital. Some family members reported that not working due to the pandemic allowed them to spend more time with the person at the end oflife at
home.

o

to connect with the family environment. The lack of equipment proved to be a hurdle. However, it was acknowledged that online communication

Communication with the Person at End of Life: In the case of visitation restrictions, digital communicati

n opportunities could serve as a way

could not compensate for physical contact.
Communication with the Healthcare Team during the COVID-19 Pandem

st family members rated the emotional support from the healthcare

team as good/excellent and felt treated with empathy after the death. However, around a dozen family members did not have contact with the

healthcare team after their fa

ly member's death.

Feder etal. (34) Families identified contextual factors responsible for the quality of communication, including visitation restrictions, concern about the patient dying
alone, and overall assessment of older adult care. Characteristics of high-quality communication included professionals'availability to discuss the
patients condition and care plan.

On the other hand, low-quality communication was associated with limited access to the multidisciplinary team, lack of information about the
patients condition, and when the family member was not consulted about healthcare decisions. The quality of communication with the person in'a
palliativ situation was faciltated or hindered by the availability and use of remote technologies such as video.

Moreira (37) Experience of the Discase Process / Perception of the Relative’s Health Status:
Negative psychological experience (difficult, painful, threat of infection, anxiety, antiipation, restlessness, unrealistic view of the prognosis).
Positive psychological experience (hope, tranquility, faith in God, realistic view of the prognosis).
Positive everyday experience (regular visits and contacts, perception of in-person contact, abilty to care, sufficient information, support from
healtheare professionals, possibility of saying goodbye).
Negative everyday experience (lack of information, inability to contact doctors, perception of no opportunity for goodbye, perception of information
‘omission, pandemic-related restrictions).
Pychological Impact of the News of Death (shock, anger, sense of unreality, nervousness, grief).
Psychological impact post-loss (longing, sadness, desire to die, perception of the deceaseds presence, perception of lack of support).
Faciltators of the grieving process (Psychological support, contact with the il rlative even if very brief, closeness to God, support from friends,
informal social support, family support, psychological help, medical assistance, support from healtheare professionals, funeral rituals going as
planned).
Stressors/Challenges in the grieving process (Distancing from the il rlative, family conflits, dificulty accepting reality, limitations due to the
pandemic, financial problems, difficulties in previous bereavements).
Coping strategies oriented toward action (returning to professional life).
Coping strategies oriented toward emotional expression (expressing what I fecl).
Coping strategies oriented toward maintaining bonds (I talk to her as if she were beside me).
Meanings attributed to the loss.
Desire to continue with life.
Desire to close the chapter, downplaying the pandemic.
Enjoying life.

Being at peace.
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Study Perceived experiences of healthcare professionals

Samara etal. (20) ‘The previously validated “Needs Rounds” model, applied monthly in face-to-face settings, was tested on a weekly basis using telehealth.
Tanzi etal. (21) Ensuringa peaceful death within the hospital. Discharge to home were prohibited to control the spread of COVID-19, even when

requested by the person/family. Implementation of new strategies to support communication with families (.., phones and tablets).

Implementation of hospital rules regarding the use of communication devices: communication devices had a new role in palliative care.

Implementation of new strategies for delivering bad news

Meyerson etal. (23) Daily support from the PC team to the intensive care team, who cared for COVID-19 patients. The actions of these professionals were

directed toward: the ill individuals during 24-h palli

ive care, daily direct contact with the patient and indirect contact with the family;

they also provided training on symptom management, end-of-lfe care, and post-bereavement care.
Mercadante etal. (25) Due to the restrictions imposed during the pandemic phase of COVID-19 (first wave), the palliative care team temporarily implemented
the use of WhatsApp. The objective was to allow family members to participate in clinical visits,facilitating the exchange of information
about the clinical progress and sharing decisions,
Stockdill etal. (41) Recommendation to adapt the ENABLE and Vital Talk methods to address PC in individuals with oncological diseases and improve the
relationship with healthcare professionals, providing skills trai

ing through telehealth.
‘They advocate for maintaining this virtual strategy even after the pandemic to offer early PC in home settings, especially in rural and
remote populations, as the majority of palliative care centers are located in major urban clinical centers

Macchi etal. (26) “Telemedicine helped improve access to healthcare.

Gelfman etal. (25) Structural adaptation of the outpatient PC unit into in-patient PC units and the adaptation of care: specialized symptom management

and end-of-life care for individuals with COVID- 19, Wards were converted to negative pressure and modified for continuous monitoring

of the ll person. Measures were taken to minimize the team’s exposure to potential infection. For example, extension of gas lines for

ventilators placed outside rooms, installation of transparent glass panels on all doors, high-resolution cameras for video feeding,

connected to the nursing station. Specialized intravenous lines for infusion pumps were installed, located outside the rooms.
Intensive care units included specialized pallitive care nurses, postgraduate fellows, and/or assistant physicians in pallative care on their
teams. These professionals primarily focused on identifying individuals with complex symptoms and addressing their symptom
management needs.

Powell & Silveira (29) PC teams opened their practices to patients and caregivers through phone and video, and they were quick to issue guidelines and
recommendations for the best practices in telemedicine. The PC teams became the connecting link and advocates for families who could
not visit hospitalized patients, providing daily updates to families. They also helped facilitate regular video conferences between the

family and the patient, even when the person was unconscious.

Hanna etal. (36) “Tools such as quick question lists and daily family communication charts could help promote informative engagement of the family
during restricted visitation times. Clear guidance and management of the appropriate timing for family visits to the end-of-life
individual in institutional settings during a pandemic are necessary. Recommendations should be explicit, and contact should
be facilitated when death is expected in weeks and days rather than hour(s) before death. There is a need for leadership and visible
support within healtheare teams to promote self-care and reflection, as wel as continuous access to psychological support for healthcare

professionals and social workers,

PC, palliative care.





OPS/images/fpubh-12-1330370/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1473723/fpubh-12-1473723-g004.jpg
CONVERGENT POINTS OF RESULTS FROM SCOPING REVIEW AND FOCUS GROUP

= =

SCOPING REVIEW

‘Communication and emotional expression within families

Family members’ communication
and challenges

Gender differences

Barriers to family members
communication

Influence and impact of diabetes on the family

Impact of diabetes diagnose and
management on family members

Family adjustments for
diabetes care

Family adjustments for diabetes
care

Diabetes specific knowledge and education needs

Family members' diabetes-
specific knowledge needs

Family members' diabetes-specific
knowledge

Impact and influence of socio-cultural and environmental

contexts on diabetes management

Barriers to adhering to healthy
lifestyle

Availability of healthy food
choices

Challenges in grocery shopping
activities

Physical activity infrastructures

Healthcare providers and family members

communication

‘Communication/interactions
between family and healthcare

[Barriers to communication between
family and healthcare providers






OPS/images/fpubh-12-1473723/fpubh-12-1473723-g003.jpg
N\

Socio-cultural and |

diabftl:z]:;:%;s illlnen t environmental Communication
e rivitiesg contexts influence on challenges
) diabetes management |
Influence of ( )
family and its Availability of
cultural patterns [~ healthy food
on adhering to choices
healthy habits L
N s \
knowledge and g am"vit;gp g
education needs
[
| | Physical activity
infrastructures






OPS/images/fpubh-12-1473723/fpubh-12-1473723-g002.jpg
MAIN THEMES IDENTIFIED
FROM SCOPING REVIEW

MAIN CATEGORIES
IDENTIFIED FROM SCOPING
REVIEW.

Diabetes management in the family context

Family members’ communication
patterns and challenges

Impact of diabetes diagnose
and management on family

Family members ‘diabetes
specific knowledge needs

Communication between family
and healthcare providers

Family adjustments for
diabetes care

Impact of diabetes on family
members over time

" needs for
nd education

Family members
healtheare servi

Impact and influence of socio-cultural and
environmental contexts on diabetes

Barriers to adhering to a
healthy lifestyle






OPS/images/fpubh-12-1473723/fpubh-12-1473723-g001.jpg
[ 1dentification |

)

Screening

(

)

Included

Records identified through database
searching
(n=1129)

PubMed (58), CINAHL® (1037), Psycolnfo
(34), Scielo (0), RCAAP (0), OpenGrey (0)

Additional records identified through
other sources
(n=34)

Hand search (34)

[

l

l

Duplicate records removed
(n=72)

]

(n =1091)

Records screened by title and
abstract screening

Records
excluded
(n =1080)

Full-text articles assessed
for eligibility
(n=11)

Full-text articles
excluded,

with reasons

=3)

®  Participant's
age<18 years or
not clear (1)

©  Insufficient

synthesis
(n=8)

Records included in

information about
family or family
was not included
@)






OPS/images/fpubh-12-1473723/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1494587/fpubh-12-1494587-t008.jpg
Nurse

Burnout in past
2 weeks (Yes vs.
No [reference])

ref

137

134

ref

103

169

ref

153

0.80,
235
0.68,
262

0.60,
178

0.87,
329

097,
239

026

097

012

007

Compassion
fatigue in past
2 weeks (Yes vs.

ref

065

125

ref

124

238

ref

118

No)

032,
131
057,
271

0.62,
248

1.09,
520

0.69,
203

023

058

054

0.03

054

Frequency of
getting needed
emotional or
social support
(Usually/always
vs. Never/rarely/
sometimes)

ref

125

ref

033

017

ref

142

070,
223
050,
202

019,
059

0.08,
034

089,
228

*Row percentages are rounded and may not total 100. Bold values indicate p < 0.05.

045

<0.001

<0.001

015

Resilience score
(continuous)

ref

0.63

0.96

ref

044

~149

ref

-0.70

~0.10,
137
004,
189

-L18,
031
-241,
~057

-131,
-0.09

0.09

0.04

025

0.002

0.03

Organizational
belonging: Feel a
valued, equaled

member of

department/
team and voice is

empowered

(Very/completely
true vs. Not at
all/somewhat/

moderately true)

OR 95% p
cl

ref

058,
098 | 167 095

057,
13 223 073

ref

041,
071 120 021

018,
037 074 0005
ref

0.64,

100 157 099

Organizational
belonging: Can
be autonomous
and function to
highest capacity
(Very/completely
true vs. Not at all/
somewhat/

moderately true)

ref

0.69,
120 208 | 052

076,
154 312 | 023

ref

043,
075 131 031

012,
024 048 <0.001
ref

058,

092 146 072

Experienced any  Experienced any

workplace actions by
violence someone in
(physical or non- position of
physical), in past authority
6 months (Yes vs. perceived as
No) abusing their
power, in past
6 months (Yes
vs. No)
OR 95% p
Cl
ref ref
041, 039,

075 | 136 034 081 167 056

0.64, 0.64,
130 | 264 046 148 | 339 036

ref ref

058, 0.46,
105 191 088 096 199 091

0.86, 0.65,
175 | 353 012 147 | 334 036

ref ref

119, 0.54,
193 313 0008 095 169 087





OPS/images/fpubh-12-1494587/fpubh-12-1494587-t007.jpg
Overall  Campus A CampusB  p-valu

n (%) n (%) n (%)
Total 184 (100.0) 109 (100.0) 75 (100.0)
Adverse childhood experiences (ACEs) 057
0 ACEs 64 (35.6) 27(36.5) 37(349)
1-3 ACEs 66(36.7) 24(324) 42(396)
4-10 ACEs 50 (27.8) 23011 27(255)
Positive childhood experiences (PCEs) 017
6-7 PCEs 78 (44.1) 29(38.7) 49 (48.0)
3-5PCEs 55 (31.1) 22(293) 33 (324)
0-2PCEs 44(249) 24(320) 20(19.6)
Burnout in past 2 weeks 088
No 94(51.1) 39(52.0) 55(50.5)
Yes. 90 (48.9) 36 (48.0) 54(49.5)
Compassion fatigue in past 2 weeks 100
No 139 (75.5) 57 (76.0) 82(75.2)
Yes. 45 (245) 18 (24.0) 27/(248)
Frequency of getting needed emotional or social support 0.02
Never/rarely/sometimes 75 (408) 23(307) 52(47.7)
Usuallyfalways 109 (59.2) 52(693) 57(523)
Resilience, n (mean, SE) 179143,
0.2) 72(149,03) 107 (13.9,029) 002
Organizational belonging: Feel a valued, equaled member of department/team and voice is
empowered
Not at all/somewhat/moderately true 104 (56.5) 36 (48.0) 68 (62.4) 0.07
Very/completely true 80 (43.5) 39 (52.0) 41(37.6)
Organizational belonging: Can be autonomous and function to highest capacity. 029
Not at all/somewhat/moderately true 86 (47.0) 31(41.9) 55(50.5)
Very/completely true 97(53.0) 43(58.1) 54(49.5)
Experienced any workplace violence (physical o non-physical), past 6 months 08
No 112 (60.9) 45 (60.0) 67 (61.5)
Yes. 72(39.1) 30 (40.0) 42(38.5)
Experienced any actions by someone in position of authority perceived as abusing their power,
past 6 months 056
No 150 (81.5) 63 (84.0) 87(79.8)
Yes. 34(185) 12(16.0) 22(202)

“p-value comes from Fisher exact test.
##p-value comes from two-sided, two sample est of means (t-test n Stata).
*Row percentages are rounded and may not total 100. Bold values indicate p < 0.05.
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6 months (Yes
vs. No)

OR 95% p
cl

ref

038,
078 | 160 049

062,
142 | 323 041

ref

045,
093 194 086

0.6,
149 338 034
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Burnout in past
two weeks (Yes

vs. No

[reference])

OR 95%
@

P

OR 95% p

Compassion
fatigue in past
two weeks (Yes
vs. No)

Frequency of
getting needed
emotional or
social support
(Usually/always
vs. Never/rarely/
sometimes)

OR 95% p
cl cl

Model Covariate: Adverse Childhood Experiences (ACEs)

0
ACEs  ref

1-3 09,
ACEs 15 25
4-10 10,
ACEs 17 30

o1

005

ref ref

0.4, 05,
08 15 048 | 08 14 046

Model Covariate: Positive Childhood Experiences (PCEs)

67
PCEs  ref

35 07,
PCEs LI 19
0-2 12,
PCEs 2.1 36

066

0.01

L1, 02,
202 38 003 039 07 0001
ref ref
06, 02,
12 23 057 03 06 | <0001
15, 01,
29 53 0001 01 03 <0.001

*Row percentages are rounded and may not total 100. Bold values indicate p < 0.05.

Resilience score
(continuous)

ref

03

01

ref

-03

~04,
10

-07,
09

-10,
04
-19,
-04

0.40

075

042

0.002

Organizational
belonging: Feel a
valued, equaled

member of

department/
team and voice is

empowered

(Very/completely
true vs. Not at
all/somewhat/

moderately true)

OR 95% p
cl

ref
0.6,

09 15 07
0.4,

07 12 02

ref
05,

08 13 029
02,

04 06 0001

Organizational
belonging: Can
be autonomous
and function to
highest capacity
(Very/completely
true vs. Not at all/
somewhat/
moderately true)

ref
06,

11 17 0.84
04,

08 14 037

ref
03,

09 15 0.65
02,

03 05 <0.001

Experienced any
workplace
violence
(physical or non-
physical), in past
6 months (Yes vs.
No)

ref

05,
09 16 076

L1,
20 36 002

ref

07,

13,

23 40 0005

Experienced any
actions by
someone in
position of
authority
perceived as
abusing their
power, in past
6 months (Yes
vs. No)

OR 95% p
cl

ref

04,
08 16 053

09,

ref

05,

10,
19 37 005
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Total Positive childhood experiences p-value*
n (%)

0-2PCEs 3-5PCEs 6-7PCEs

n(row %) n(row %) n(row %)

Total score 349(100.0) 160 (46.9) 102(299) 79(23.2)
During typical week, time spent on study campus 050
50% or more 295 (84.5) 67(23.3) 83(28.8) 138 (47.9)
Less than 50% 51(14.6) 12(240) 18 (36.0) 20(40.0)
Primary role 073
Administrative 27(7.7) 7(25.9) 5(185) 15(55.6)
Nursing 184 (527) 44(249) 55(31.1) 78 (44.1)
Physician/APP 8(23) 1(1235) 10125) 6(750)
Clinical, non-nursing, non-physician 46(238) 19(229) 24(30.1) 39(47.0)
Non-clinical staff 21(10.9) 8(21.6) 14(37.8) 15 (405)
Number of years of experience in current role 063
<2years 46(13.2) 13(283) 16(348) 17(37.0)
2-5 years 70(20.1) 12(174) 20(29.0) 37(53.6)
6-10 years 50(14.3) 12(245) 12(245) 25(51.0)
>10 years 182(522) 42(239) 53(30.1) 81(46.0)
Number of years of experience in healthcare 034
<5 years 38(109) 7(18.4) 17(447) 14(368)
5-10 years 55(15.8) 16(29.6) 15(27.8) 23 (42.6)
1115 years 47(135) 8(182) 15.(34.1) 21(477)
16+ years 207(59.3) 48(237) 54(266) 101 (49.8)
In leadership or decision-making role in department/division/unit 015
No 242(693) 56(23.7) 77(32.6) 103 (43.6)
Yes 101 (28.9) 22(222) 23(23.2) 54(54.6)
Parent or caregiver for a child under the age of 18 069
No 191 (547) 40 (215) 59(31.7) 87(46.8)
Yes 155 (44.4) 38(25.0) 43(28.3) 71(46.7)
Currently provide, or have provided in the last year, unpaid caregiving help to 018
another adult
No 201(57.6) 39(19.9) 58(29.6) 99(50.5)
Yes 148 (42.4) 40(27.6) 44(30.3) 61(42.1)

*p-value comes from Fisher exact est.
“Row percentages are rounded and may not total 100, Bold values indicate p < 0.05.
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Variables Shapiro-Wilk Levene's test Kruskal-Wallis

statistic (N = 18) (N =18) test (N = 18)
Age 078 000 257 0.1 019 091
Height 094 030 139 0.28 0.60 0.74
Weight 088 0.03 0.56 0.58 129 053
BMI 098 0.96 0.66 053 0.02 0.99
Duration of illness 087 0.02 0.01 0.99 326 0.20

Significance p < 0.05.
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Participant " Intervention Period Post-Intervention 2
Recruitment ___ Baseline Data (12 Weeks) Assessment Duta Analysis
Group ArPerform core stability

) exercises.
Recrut Messure intial reasessvas | | Comprepre:
mentand || oD scores, | Group Biperform core stabiity scores 001 | | intervention
9 and core exercises + breathing exercises. ' results across.
of participants ‘ core muscle e
(n=18) muscs strength. 16 three:
strength. groups.
[,  Group CiNo intervention,
maintain usual lifestyle.

N ]

Randomly assign participants
into three groups: Core Training
Group (Group A), Core Training +
Breathing Group (Group B),
Control Group(Group C).

Progressive Training: Gradually
increase exercise intensity across three
stages. Adjust difficulty if discomfort or
inability to complete tasks occurs.
Monitoring: Regular monitoring of
health status and training compliance.
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Age (years) Mean; Std. Dev.
Gender n (%)

Female

Male

Marital status n (%)

Married / non-marital partnership
Single

Divorced

Education n (%)

Bachelor’s degree

Master's degree

Professional category n (%)
Nurse

Specialist nurse

me of professional nursing practice

(years) Mean; Std. Dev

Source: Authors, Std. dev, Standard deviation.

35665

27 (6750

13 (32:50)

20/(50.00)
16 (40.00)

4(10.00)

33 (82:50)

7(17.50)

35 (87.50)

5(12550)

12,620
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Semantic Idiomatic Cultural Conceptual Clarity Relevance

equivalence equivalence equivalence equivalence
CcvI Kappa CVvI Kappa CcvI Kappa CvI Kappa CvI Kappa cvI Kappa
1 100 100 100 100 100 100 100 100 100 100 100 100
2 100 100 100 100 100 100 100 100 100 100 100 100
3 100 100 100 100 100 100 100 100 100 100 100 100
4 100 100 100 100 100 100 100 100 100 100 100 100
5 100 100 100 100 100 100 100 100 100 100 100 100
6 0.89 089 100 100 100 100 100 100 089 089 100 100
7 0.89 089 0.89 089 100 100 0.89 089 0.89 089 100 100
8 100 100 100 100 100 100 100 100 100 100 100 100
9 100 100 100 100 100 100 100 100 100 100 100 100
10 100 100 100 1.00 100 100 100 100 100 100 100 100
n 100 100 100 100 100 100 100 100 100 100 0.89 089
12 100 100 100 100 100 100 100 100 100 100 100 100
13 0.89 089 0.89 089 0.89 089 0.89 089 0.89 089 100 100
1 100 100 100 100 100 100 100 100 100 100 100 100
15 100 100 100 100 100 100 100 100 100 100 100 100
16 100 100 100 1.00 100 100 100 100 100 100 100 1.00
17 100 100 100 100 100 100 100 100 100 100 100 100
18 100 100 089 0.89 100 100 100 100 100 100 0.89 089
19 100 100 100 100 100 100 100 100 089 089 0.89 089
20 100 100 100 100 100 100 100 100 100 100 100 100
2 100 100 100 1.00 100 100 100 100 100 100 100 1.00
2 100 100 100 100 100 100 100 100 100 100 100 100
» 100 100 100 100 100 100 100 100 100 100 100 100
2 100 100 100 100 100 100 100 100 100 100 100 100
2 0.89 089 089 089 100 100 100 100 089 089 100 100
2 100 100 100 100 100 100 100 100 100 100 100 1.00
27 100 100 100 100 100 100 100 100 100 100 100 100
28 100 100 100 100 100 100 100 100 100 100 100 100

Source: Authors, CVI, Content Validity Index; Kappa, modified Kappa. Bold values correspond to CVI values that did not reach the pre-defined value (0.90) in the first round.
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Age (years) Mean; Std. Dev.
Gender n (%)

Female

Male

Marital status n (%)

Married / non-marital partnership
Single

Education n (%)

Master's degree

Doctorate degree

Professional category n (%)
Nursing teachers

Specialist nurse

Nurse manager

Translator

me of professional practice (years)
Mean; Std. Dev

Source: Authors. Std. dev,, Standard deviation.

41;6.88

5(55.56)

4(44.44)

7(77.78)

2(2222)

8(88.89)

1(11.11)

4(44.44)
3(3333)
1)

1(11.11)

18;7.47
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Graphical Representation of the Stages of Cross-cultural Adaptation and Content Validation

translations

2Back-translations
(BT1&BT2)
Translators not
informed

Native JP and fluent
inPT

Stage 4

Expert
committee

9 Experts.
Evaluation of
equivalences,
dlarity and
relevance

IVC and modified
Kappa

2rounds

Stage5
Test of the
prefinal
version

Usability evaluation
sample of 40
subjects from the
target population

Stage 6

Submission of
documentation,

Report of all
versions made and
allresults obtained

+ Approval by the

author who
developed the
original instrument
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Subcategories n  Registration units: examples

A minimum number of 5 .. understand the importance of needing at least 8 participants, but this aspect can be an obstacle...” (P9)
participants i required. *...the minimum number of participants requires prior booking of the activity where the game will be played ... because
we do not have 8 nurses per shift” (P11)

Time is needed to make the 7 the game has a lot of potential; the hard part s finding the time to use it and make the most of it ” (P12)

most of the dynamics. the reflection/discussion generated by the game requires time, which is always limited. ...” (P46)

Readiness to use the game 3 *..to work, the team has to show a willingness to use the game as a strategy...” (P2)

frequently *...sometimes there s a tendency to hold quick meetings without much reflection/discussion...in fact, colleagues have to
be willing to stick to the strategy..” (P17)

“Team members are not 3 “...there’s always a colleague who does not identify with this strategy...that you think will not work...” (P18)

identifying with the strategy there are colleagues who do not value these strategies, they think it a waste of time...” (P33)

Source: authors.
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Subcateg n
Competence in the 10
dimensions of the practice

environment

Strategy for continuous 7
improvement of the practice
environment

Involve everyone 16
Problem-solving facilitator 6
Foster team spirit 12
Team motivation 9

Source: authors.

Registration units: examples

s a way of getting to know the environment in which you work...” (P6)

knowing all the fields to invest in, increases the likelihood of makinga significant contribution to a more positive
environment...” (P13)

using the game, we can clearly see that there is always the possibility to improve something..” (P21)

using the game to stimulate joint reflection with a view to continuous improvement i fantastic...” (P36)

itis an excellent strategy to ensure that everyone s

*...the game addresses one of the main complaints of the nurses: the lack of participation in decisions..’(P8)

*...the fact that teams look at problems from four different perspectives makes problem-solving more effective...” (P7)
*...by analyzing the problem, looking at the facts, the negative aspects, what you feel and what could be done to improve...we
have more and better information... which contributes to better problem solving...” (P35)
the use of the game promotes a sense of belonging to the team and a desire to contribute to the common good...” (P40)
the fact that the game encourages joint reflect

n/discussion stimulates team spirit...” (P43)

with this dynamic, the team is motivated to do more and better...” (P39)

“...taking into account everyone’s opinion is a motivating aspect for the team..” (P22)
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Experimental Control  pvalue

group group
Physiological fields 127515 103514 0027
Psychological 139519 9812 0.030*
felds

Social fields 145824 105514 0.031%
Environmental 129518 10213 0.023*
felds

Total quality of life 626467 484+7.1 0.024%
scores

“The diference between two groups was statstically significant (p<0.05). WHOQOL-BRI
World Health Organization Quality of Life-BREE.
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Pubmed search terms

Stroke terms:

1 Stroke[Mesh]

2 “Cerebrovascular Disorders”[Mesh]

3 “Brain Injury, Chronic”[Mesh]

4 “Hemiplegia”[Mesh]

5

6 “Gait Disorders, Neurologic”[Mesh]

7 (cerebral or cerebellar or brain® or vertebrobasilar) [Title/ Abstract]

8 (infarct* or isch?emi* or thrombo* or emboli or apoplexy) [Title/Abstract]

9 7ANDS

10 (cerebral or brain or subarachnoid) [Title/Abstract)

n (haemorrhage or hemorrhage or haematoma or hematoma or bleed*)[Title/Abstract]

12 10AND 11

13 (hempar* or hemipleg* or brain injur*) [Title/Abstract]

14 1OR20R30R4OR50R6OR9OR 120R 13
Blood Pressure/Diabetes terms:

15 “Blood Pressure”[Mesh] or “Diabetes Mellitus”[Mesh]

16 “Hypertension”[Mesh]

17 “Antihypertensive Agents”[Mesh]

18 (hypertens* OR blood pressure)[Title/Abstract]

19 ((control* OR elevat* OR high* OR lower* OR rais*) AND (blood pressure OR bp))[Title/ Abstract]

20 15-19/0R
Virtual Healtheare terms:

21 “Telemedicine”[Mesh]

2 (technolog* OR telerehabilitation OR e-rehabilitation OR telecare OR telemedicine OR telehealth OR telecommunication OR telemonitor* OR telenursing OR
tele-nursing OR ehealth OR e-health OR mhealth OR m-health OR telecoaching OR gerontechnology OR videoconferenc* OR teleconferenc* OR internet OR
computer OR mobile OR phone OR smartphone OR telephone OR tablet OR email OR e-mail OR SMS OR apps OR applications OR “social media” OR
wireless OR virtual OR remote OR digital OR distant)[Title/ Abstract]

2 210R22
Nurse-led terms:

2 “Nurses”[Mesh]

2 “Nursing”[Mesh]

26 nurs* OR nurse-led OR nurse led OR nurse-based OR nurse based OR interdisciplin* OR multi-disciplin* OR multidisciplin*

27 24-26/0R
Study design terms:

23 randomized controlled trial[Publication Type] OR controlled clinical trial [Publication Type]

2 (Randomized o randomised or placebo or drug therapy or randomly or trial or groups) [Title/Abstract]

30 280R29

Final search results: Combining Stroke and Blood Pressure/Diabetes and Virtual Healthcare and Nurse-lead and Study design:

31 14and 20 and 23 and 27 and 30
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Variable

Constant
Self.emotion assessment

Emotional application

Are you confident in dlinical nursing practice
Have you ever served as a student leader

Age

Whether you choose the nursing profession

voluntarily

2,968

9.903
5566

4909

7.193

Standar

7.194

0551

0551

2210

2420

2433

3.598

error

t-value
10688
8486
5391
4481
2300

2018

1999

p-value
<0.001
<0.001
<0.001
<0.001
0022

0044

0046
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Experimental Control p value

group (n = 44) group
(n = 44)

Age of patients 353427 3B4x19 0627
(days)
Weight (kg) 42122 4317 0.553
Sex 0.863

Female 17 19

Male 27 2
Sides 0721

Left 8 1

Right 19 17

Bilateral 17 16
Age of parents 0.762
(years)

<25 6 8

26-30 18 19

31-35 n 9

36-40 7 5

240 2 3
Parents’ 0574
education level

Under high 13 n

school

High school 18 2

Junior college 6 6

Bachelor 7 6

degree or

above
Place of abode 0772

Rural area 2 2

City 12 16
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Experimental Control  p value

group group

Pre-treatment
Score of ECTI 421250 422249 0453

Score of ZBI 611295 60.0£109 0672

Plaster removal

Score of FCTI 328+56 362849 0021
Score of ZBI 268+83 4382137 0.019%
Complications 2 (2feet) 5 (9feet) 0,033
Plaster loosens 2 (2feet) 3 (5feet)
Plaster falling off 0 1(2feet)
Pressure ulcer 0 1(2feet)

* The difference between two groups was statistcally significant (p <0.0). FCTI, Family
Caregiver Task Inventory; ZBI, Zarit Burden Interview.
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Category Options N (%) Score (x +5) Flt

Age <23years old 527(68.6) 274.48£4295 2406' 0016
>23years old 241(314) 2827644699

Sex Male 75(9.8) 2909344333 2859' 0004
Female 693(902) 275.58:+44.27

Place of Residence Urban 411(535) 2781424303 0.709' 0479
Rural 357(46.5) 2758644594

Only child Yes 205(26.7) 276744638 ~0.127' 0899
No 563(733) 2772044368

Fresh graduates Yes 454(59.1) 2758544386 ~0920' 0358
No 314(40.9) 278.86445.23

Educational background Junior college or below 442(57.6) 2792644539 1588' o3
Bachelor degree or above 326(424) 274124289

Whether any immediate family  Yes 57(7.4) 284.19:£49.28 0.098' 0.209

membess aresiries No 711(926) 2765144396

Whether your parents support  Yes 695(90.9) 279,66+ 43.46 13438 <0.001

you becominga nurse No 1001.3) 247.50£43.55
Not sure 60(7.8) 2519544634

Whether you choose the nursing | Yes 662(862) 2822344151 7529' <0.001

profession voluntarily No 106(13.8) 244884831

Have you ever served asa Yes 514(66.9) 28196+ 43.81 384" <0.001

student leader No 254(33.1) 267214399

Have you ever received a Yes 322(419) 281504443 2353 0019

scholarship No 446(58.1) 273,89+ 44.14

Are you confident in clinical Yes 600(78.1) 286.38:£40.01 75576 <0001

TUISIg practics No 53(69) 231.3247.18
Not sure 15(15.0) 249.65£40.56

Whether your willingness to Yes 543(707) 2863744112 47015 <0.001

engage in nursing has increased | o 97(126) 248974919

during the COVID-19 pandemic
Not sure 128(16.7) 2589843939
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Sociodemographic and professional
characteristics

Gender n (%)
Female 32(66.7)
Male 16(33.3)

Marital status n (%)

Married/non-marital partnership 33 (68.7)
Single 1327.1)
Divorced 242

Age (years) mean; std. dev. 38282

Education n (%)
Bachelor’s degree 41(85.4)
Master’s degree 7(146)
Job title n (%)

Nurse 35(729)
Nurse specialist 1307.1)
Time of professional practice (years) mean; std. dev. 15387

Source: authors. std. dev. standard deviation,
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SABER + Cards First round Secondround  SABER + Cards First round Second round

(@] (@] cvI cvI
1 100 1.00 31 0.83 094
2 1.00 1.00 3 100 100
3 078 094 33 088 1.00
4 100 1.00 34 100 100
5 094 1.00 35 100 100
6 1.00 1.00 36 0.88 1.00
7 100 1.00 37 100 100
8 1.00 1.00 38 100 100
9 0.88 1.00 39 094 1.00
10 100 1.00 40 100 100
1 083 094 41 100 100
12 1.00 1.00 42 094 1.00
13 100 1.00 43 100 100
14 100 1.00 44 100 100
15 1.00 1.00 45 094 1.00
16 1.00 1.00 46 100 100
17 0.94 1.00 47 0.88 1.00
18 1.00 1.00 48 088 1.00
19 1.00 1.00 49 100 100
20 0.88 1.00 50 100 100
2 0.88 094 51 100 100
2 100 1.00 52 100 100
23 100 1.00 53 100 100
2 100 1.00 54 083 1.00
2 100 1.00 55 100 100
26 0.88 1.00 56 100 100
27 1.00 1.00 57 100 100
2 100 1.00 58 100 100
2 0.94 1.00 59 100 100
30 1.00 1.00

Source: authors. CVI—content validity index. Values in bold correspond to the CVI of cards whose content has been subjected to two rounds.
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REFLETIR + Cards First round Second round REFLETIR + Cards First round Second round

cvI cvI (@] (@]
2 100 1.00 32 1.00 1.00
3 100 1.00 33 100 1.00
4 100 100 34 100 1.00
5 100 1.00 35 1.00 1.00
6 100 1.00 36 1.00 1.00
7 100 100 37 0.94 1.00
8 100 1.00 38 1.00 1.00
9 100 100 39 1.00 1.00
10 100 1.00 40 100 1.00
1 0.88 1.00 4 100 1.00
12 100 1.00 2 1.00 1.00
13 100 100 4 100 1.00
14 100 100 44 100 1.00
15 100 100 45 1.00 1.00
16 100 100 46 100 1.00
17 0.88 094 47 100 1.00
18 100 100 43 1.00 1.00
19 100 100 49 100 1.00
20 100 100 50 100 1.00
2 100 100 51 100 1.00
2 100 100 52 100 1.00
23 100 100 53 100 1.00
2 100 1.00 54 0.88 1.00
2 100 100 55 100 1.00
26 100 1.00 56 100 1.00
27 100 100 57 1.00 1.00
2 100 100 58 100 1.00
2 100 1.00 59 100 1.00
30 100 1.00

Source: authors. CVI, content validity index. Values in bold correspond to the CVI of cards whose content has been subjected to two rounds.
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Sociodemographic ant First round

professional (n =18)
characteristics

Gender n (%)

Female 12(66.7) 12(70.6)

Male 6(33.3) 5(29.4)
Marital status n (%)

Single 4(222) 4(235)

Married/non-marital partnership 14(77.8) 13 (76.5)
Age (years) mean; std. dev. 392,463 391465
Education n (%)

Bachelor’s degree 4(222) 4(235)

Master's degree 9(50.0) 9(53.0)

Doctoral degree 5(27.8) 4(235)
Job title n (%)

Nurse 3067) 3017.6)

Nurse specialist 9(50.0) 9(53.0)

Nurse manager 2011 169)

Professor 40222 4(235)

“Time of professional practice (years)
17.2;46.5 17.1; 6.7
mean; std. dev.

Source: authors. std. dev. standard deviation.
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Program type Program duratio otal number of ses Frequency ession duration
Combined physical exercise 4-9 months 8-72 2-3/week 60-90 min
Aerobic exercise Up to 24 weeks 8-27 1-3/week 20-60 min
Muscle relaxation 1-12 months 24-60 1/day—2/month 15-90 min
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Dementia/Alzheimer’s
(25,26,28,31,32)

Home (25, 27, 28, 33-36)

Nurses (27, 34-36)

Programs with the presence of
professionals (25, 26, 28-30, 32)

Dependent older adults
(29,30, 33, 34)

Caregiver associations (26, 29, 30)

physical therapists (26, 29, 30)

Programs without the presence of
professionals (27, 31, 33-36)

Post-stroke people (24, 27)

Gym/home and hospital/home
(24,31)

Personal trainer (28, 31)

Not specify (24)

Chronic patients (35, 36)

Not specify (32)

‘Tai Chi instructor (25)

Not specify (24, 32)
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Intervention
group (IG)

Control
group (CG)

Program
duration/
assessment
moments

Baykal and Bilgic Quasi- Progressive muscle ‘Without control 3 months, 40 min, ‘Within-Group analysis: At baseline caregivers
(32), experimental relaxation group 3/week, displayed elevated levels of stress (M = 7.57, SD =
Turkey study (n=157) Total of 36 sessions, 4.13) after intervention the values decreased
Baseline, 3 months significantly (M = 5.08, SD = 5.69; p = 0.000).
Caregiver burden was significantly high at baseline
(M = 61.80, SD = 15.58) then after the
intervention (M = 29.85, SD = 5.10; p = 0.000).
Loi etal. (33), RCT with 3:3:1 Individualized Social control (the 6 months, 30 min, 5 Between Groups analysis: IG vs. Social Control

Australia

allocation

program based on
the Otago-Plus
Exercise Program
(n=34)

same program of IG
without the exercise
program) (n = 42)
Usual care (n = 15)

days per week,
Baseline, 6 months

comparison showed no significant difference
(regression coefficient: —1.64, 95% CI: —6.20 to
2.92, p=0.48). 1G vs. Usual Care Group
comparison also showed no significant difference
(regression coefficient: 4.56, 95% CI: —1.12 to
10.24,p = 0.11).

‘Within-Group analysis: IG decreased from 41.3 to
39.9 (change of —1.4 points). In Social Control
group increased from 37.5 to 38.1 (change of +0.6
points). In Usual Care Control group decreased
from 35.8 to 29.9 (change of —5.9 points). The
results of intra-subject analysis show no significant
differences between groups over time.

Barghbani et al.
(35),
Iran

RCT

Benson relaxation
program (n = 57)

No intervention (n
=56)

1 month, 20 min, 2/day,
Total of 60 sessions,
Pre, post program

Between Groups analysis:

All dimensions of caregiver burden were
significantly lower after the intervention. The total
score decreased to 57.21 + 14.67 in the
intervention group, while it slightly increased to
75.47 % 13.95 in the control group (p = 0.000).

Within-Group analysis: The results showed a
significant reduction in total caregiver burden
within the intervention group before and after the
intervention (p = 0.000). In the CG, no significant
change was observed in the total burden (p =
0519). The most pronounced reduction occurred
in emotional burden.

Montero-
Cuadrado et al.
(29, 30),

Spain

RCT

Therapeutic
exercise program
combined with
conventional
theoretical sessions
(n=32)

Conventional
theoretical sessions
(n=130)

12 weeks,
90 min, 3/week,
Total of 36 sessions,

Pre, post program

Between Groups analysis: After the intervention,
the IG showed significantly greater improvements
compared to the CG. The total subjective caregiver
burden was 10.32 points lower in the IG than in
the CG (p < 0.001; effect size = —2.38).

Within-Group analysis: The total subjective
caregiver burden decreased significantly in IG
after the intervention, from 57.06 = 13.45 to 48.46
£ 11.19 (p < 0.001). In the CG, the total subjective
caregiver burden showed a slight, non-significant
increase (from 54.93 = 15.40 to 56.67 = 15.13, p >
0.05).

Imanian and
Ramezanli,
(36), Iran

Gapaci etal. (34),
Turkey

RCT

RCT

Benson relaxation
program (n = 24)

Progressive muscle
relaxation program
(n=10)

No intervention (n
=24)

No intervention (n
=10)

1 month, 15 min, 2/day,
Total of 60 sessions,
pre, post program

8 weeks,

30 min,

4/ week,

Total of 32 sessions,
pre, post program

Between groups analysis: after the intervention:
the caregiver burden was significantly lower in the
intervention group (14.46 £ 1091) than in the
control group (34.96 = 15.99), with p < 0.001.

‘Within-group analysis: there was a significant
reduction in caregiver burden after the
intervention, from 38.33 = 16.94 to 14.46 % 10.91
(p =0.001). While in CG there was no significant
change in caregiver burden before and after the
study (35.75 & 19.33 vs. 34.96 & 15.99; p = 0.84).

Between groups analysis: after the intervention,
the burden scores of the IG were significantly
lower than that of the CG (p = 0.011).

Within-group analysis: In the IG there was no
statistically significant difference between the pre
and post-intervention mean ZBI scores (p =
0.214). In the CG, a statistically significant
increase in the mean ZBI score was observed
between the pre- and post-intervention periods (p
=0.002), indicating a worsening of caregiver
burden in the absence of the intervention.

Interaction between group and time: there was no
overall significant difference in ZBI scores between
the IG and CG across time (p = 0.110). However, a
significant change in ZBI scores was observed over
time (F = 8.661, p = 0.009). Importantly, the
group x time interaction was statistically
significant (F = 18.365, p < 0.001), indicating that
the changes in ZBI scores over time differed
significantly between the IG and CG.

Hives et al.
(31), USA

RCT

Individual aerobic
exercise program (n
=34)

No intervention (1
=34)

24 weeks, 20-30 min,
3/week,

minimum of 27 sessions
in total,

pre, post program

Between groups analysis: a significant treatment
effect was observed in the acrobic exercise group
when compared to the CG, with an
unstandardized treatment effect of —4.60 (95% CI:
—8.82, —0.38, p < 0.05).

Within-group analysis: in the aerobic exercise
group, caregiver burden significantly decreased
over time, with a change of —6.59 (95% CI: —9.62,
—3.55, p < 0.05). The CG did not show significant
changes in caregiver burden, with a change of
—1.99 (95% CI: —4.92, 0.95).

Wang et al.
(24), China

RCT

Progressive muscle
relaxation program
(n=55)

Booklet with
rehabilitation
advice and verbal
counseling (n = 55)

12 months,

90 min,

2/month,

total of 24 sessions,

MO, M3, M6, M12
months

Between Groups analysis: In MO and M3 there was
no significant difference in caregiver burden
between the IG and CG. In M6 and M12, the IG
exhibited a significant reduction in caregiver
burden compared to the CG, with a p-value at M6
(p =0,046) and a value (p = 0.009) at M12.
‘Within-group analysis: 1G:MO0 to M3 increase; M3
to M6 increase; M6 to M12 decrease.

CG: MO to M3 increase; M3 to M6 increase; M6 to
MI2 increase.

Madruga et al.
(28),
Spain

RCT

Aerobic, strength,
and relaxation
exercise program (n
=125)

No intervention (n
=23)

9 months,

60 min,

2/week,

total of 72 sessions,

baseline, after
program

Between groups analysis: after the 9-month
intervention, a significant reduction in subjective
burden was observed in the IG (47.80 £ 11.04)
compared to the CG (56.13 % 14.30) (p < 0.01).
The effect size (Cohen’s d) was —0.572, indicating
amedium to large impact of the intervention on
reducing burden.

Within-group analysis: In IG subjective burden
significantly decreased from baseline (55.7 + 12.4)
to the end of the intervention (47.8 & 11.0) (p =
0.001). In contrast, there was no significant change
in the CG, with baseline scores of 55.7 & 14.7 and
post-intervention scores of 56.1 & 14.3.

Chan etal. (25),
China

RCT

12-step sitting Tai
Chi aerobic exercise
program (n = 69)

No intervention (1
=68)

24 weeks, 60 min,
1/week for the first 4
weeks and then every 15
days.

Baseline, 6, 12, and 24
weeks

Between groups analysis: no significant differences
in caregiver burden between Tai Chi and social
contact groups at both week 6 (interaction effect:
—0.21, SE = 2.16, p > 0.05); Week 12 (interaction
effect: 0.15, SE = 1.90, p > 0.05) and Week 24
(interaction effect: 1.01, SE = 0.87, p > 0.05).

Within-group analysis: in IG there was an initial
reduction (baseline to week 6), followed by a
progressive increase until week 24. This suggests
that the initial positive impact may have been
transient. In CG an initial reduction occurred, but
with minor fluctuations and a slight stabilization
at week 24.

Alonso-Cortés
etal. (26), Spain

Yilmaz et al. (27),
Turkey

Pre-
experimental
study

the groups were
not randomized

RCT

Program with
theoretical sessions
and practical
relaxation
workshops (1 = 22)

Progressive muscle
relaxation program
(n=23)

Theoretical sessions
only (n = 14)

No intervention (n
=21)

4 months,
60-90 min,1/week.
Total of 14 sessions.

Pre, post program; pre
training, follow up 36
weeks; post training,
follow up

8 weeks, 28 min,
3/week.
Total of 24 sessions.

Baseline, pos program

Between groups analysis: at the post-training, the
IG demonstrated significantly lower burden scores
(p=0.017). The follow-up assessment, the IG
continuing to exhibit a significantly lower global
burden (p = 0.016). Specifically, the mean global
burden scores for the IG decreased from 50.09 £
11.36 post-training to 49.23 = 11.53 at follow-up,
while the CG maintained higher scores of 61.43 £
13.74 and 60.57 = 12.17, respectively.

Within-group analysis: In the IG, a decrease in
burden was observed between the pre- and
post-program periods (p < 0.001) and between the
pre-program and follow-up periods (p < 0.001),
but no statistically significant differences were
found between the post-training and follow-up
periods.

In the CG, no statistically significant differences
were found in the variation of burden.

Between groups analysis: after the intervention,
the difference in mean scores between the
intervention (42.89 & 10.86) and control (41.33 +
15.24) groups was not statistically significant.

Within-group analysis: the IG demonstrated a
statistically significant reduction in caregiver
burden scores from the preliminary evaluation
(49.66 = 12.42) to the final evaluation (42.89 £
10.86) (p = 0.001), while the CG did not show a
significant change (p = 0.092).
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1. Is it clear in the study what is the “cause” and what is the U Y
“effect” (i.e., there is no confusion about which variable
comes first)?
2. Was there a control group? Y N
3. Were participants included in any comparisons similar? Y U
4. Were the participants included in any comparisons U U
receiving similar treatment/care, other than the exposure or
intervention of interest?
5. Were there multiple measurements of the outcome, both Y Y
pre and post the intervention/exposure?
6. Were the outcomes of participants included in any ¥ ¥
comparisons measured in the same way?
7. Were outcomes measured in a reliable way? ¥ Y
8. Was follow up complete and if not, were differences N U
between groups in terms of their follow up adequately
described and analyzed?
9. Was appropriate statistical analysis used? Y bd
Score 6/9 5/9

Y—yes; N—No; U—Unclear
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Variable N Negative attitude, N = 649  Positive attitude, N = 3,362  Chi-square P-value Binary logistic regression analysis

p-value Coefficient Oddratio 95%Cl p-value
How many years of 4,011 <0.001
experience do you have in
nursing?
<1 year 95 (15%) 870 (26%) el - .
1-5 years 442 (68%) 1,763 (52%) 11 3.06 2.33,4.06
6-10 years 91 (14%) 687 (20%) 05 1.65 1.11,2.45
11-15 years 5(0.8%) 19 (0.6%) 0.61 1.84 0.56,5.13
More than 15 years 16 (2.5%) 23 (0.7%) 18 5.79 2.66,12.4
What is your gender? 4,011 <0.001 <0.001
Female 379 (58%) 2,488 (74%) - - -
Male 270 (42%) 874 (26%) 078 218 1.80, 2.64
What is your marital 4,011 <0.001 <0.001
status?
Divorced 31 (4.8%) 65 (1.9%) - — —
Married 226 (35%) 1,252 (37%) 14 0.25 0.15,0.42
Single 392 (60%) 2,044 (61%) -17 0.19 0.11,0.33
Widowed 0(0%) 1(<0.1%) -13 0
What type of institution do = 4,011 <0.001 0.03
you currently work in?
Clinic 44 (6.8%) 122 (3.6%) — - -
Hospital 462 (71%) 2,377 (71%) —0.51 0.6 0.41,0.89
Private practice 143 (22%) 863 (26%) —0.57 0.57 0.37,0.87
What is your highest level 4,011 <0.001 <0.001
of education?
Associate Degree in Nursing 499 (77%) 1,949 (58%) — — -
Bachelor of Science in Nursing 64(9.9%) 400 (12%) —0.64 0.53 0.39,0.71
Doctor of Nursing Practice 43 (6.6%) 270 (8.0%) —0.64 0.53 0.36,0.75
Master of Science in Nursing 43 (6.6%) 743 (22%) -18 0.17 012,024
What is your employment 4,011 <0.001 0.8
status?
Contract 359 (55%) 1,511 (45%) — — -
Permanent employee 264 (41%) 1,666 (50%) —0.06 0.94 0.76,1.17
Visiting 26 (4.0%) 185 (5.5%) —0.14 0.87 0.54,1.37
In which department do 4,011 0.2 0.055
you primarily work?
Emergency room 284 (44%) 1,458 (43%) - - -
Endocrinology 79 (12%) 364 (11%) —0.05 0.95 0.70,1.29
General medicine 189 (29%) 1,105 (33%) —0.26 0.77 0.59, 1.00
Intensive care unit 51(7.9%) 248 (7.4%) —0.14 0.87 0.61,1.24
Other 46 (7.1%) 187 (5.6%) 036 144 0.98,2.07
Knowledge 4,011 <0.001 <0.001
Knowledgeable 375 (58%) 2,596 (77%) - - -
Not knowledgeable 274 (42%) 766 (23%) 0.86 2.36 1.95,2.86
Practice 4,011 0.001 0.005
Good practice 621 (96%) 3,098 (92%) = = =

Bad practice 28 (4.3%) 264 (7.9%) —0.56 0.57 037,0.85
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Variable N Good practice, N = 3,719 Bad practice, N =292 Chi-square P-value Binary logistic regression analysis

p-value Coefficient Odd ratio 95% Cl p-value
How many years of experience | 4,011 0.5 0.5
do you have in nursing?
<lyear 886 (24%) 79 (27%) — - -
1-5 years 2,045 (55%) 160 (55%) 0.13 L13 0.80, 1.62
6-10 years 727 (20%) 51 (17%) 03 135 0.80,2.29
11-15 years 24 (0.6%) 0 (0%) -12 0 0.00, 34.2
More than 15 years 37 (1.0%) 2(0.7%) 0.35 142 022,528
What is your gender? 4,011 0.8 >0.9
Female 2,660 (72%) 207 (71%) - - -
Male 1,059 (28%) 85 (29%) 0.01 1.01 0.76,1.32
What is your marital status? 4,011 0.007 03
Divorced 91 (2.4%) 5 (L7%) - . —
Married 1,395 (38%) 83 (28%) 0.05 1.05 0.45,3.07
Single 2,232 (60%) 204 (70%) 0.42 1.53 0.62, 4.63
Widowed 1(<0.1%) 0(0%) -12 0
What type of institution do 4,011 0.015 0.048
you currently work in?
Clinic 160 (4.3%) 6(2.1%) - - -
Hospital 2,612 (70%) 227 (78%) 0.77 215 1.02,5.55
Private practice 947 (25%) 59 (20%) 0.52 1.69 0.77,4.46
What is your highest level of 4,011 0.007 0.028
education?
Associate Degree in Nursing 2,279 (61%) [ 169 (58%) — — —
Bachelor of Science in Nursing 417 (11%) 47 (16%) 0.42 1.52 1.04,2.17
Doctor of Nursing Practice 282 (7.6%) 31 (11%) 037 145 0.94,2.18
Master of Science in Nursing 741 (20%) 45 (15%) —0.13 0.87 0.60, 1.26
What is your employment 4,011 >09 0.6
status?
Contract 1,737 (47%) 133 (46%) — — -
Permanent employee 1,787 (48%) 143 (49%) 0.13 114 0.84,1.54
Visiting 195 (5.2%) 16 (5.5%) 0.21 123 0.67,2.14
In which department do you 4,011 0.006 0.083
primarily work?
Emergency room 1,585 (43%) 157 (54%) - - -
Endocrinology 420 (11%) 23 (7.9%) —0.49 0.61 0.38,0.96
General medicine 1,215 (33%) 79 (27%) —0.34 071 049, 1.03
Intensive care unit 279 (7.5%) 20 (6.8%) —-0.27 0.76 0.45,1.23
Other 220 (5.9%) 13 (4.5%) —0.48 0.62 033, 1.07
Knowledge 4,011 0.14 0.5
Knowledgeable 2,744 (74%) 227 (78%) — — —
Not knowledgeable 975 (26%) 65 (22%) —0.1 0.91 0.67,1.21
Attitude 4,011 0.001 0.003
Negative attitude 621 (17%) 28 (9.6%) - — -

Positive attitude 3,098 (83%) 264 (90%) 0.6 1.81 1.22,2.80
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Responses

No Not sure Yes

Statement

Are you aware of the criteria for diagnosing diabetes mellitus according to the latest guidelines? 65 (1.6%) 626 (16%) 3,320 (83%)
Are you aware of the psychosocial impacts of diabetes mellitus on patients and how to address them? 247 (6.2%) 1,338 (33%) 2,426 (60%)
Are you familiar with the current pharmacological treatments available for diabetes mellitus management? 880 (22%) 1,771 (44%) 1,360 (34%)
Are you familiar with the guidelines for managing diabetes mellitus in special populations (e.g., pregnant women, older 148 (3.7%) 1,415 (35%) 2,448 (61%)
adults)?

Are you knowledgeable about the complications associated with poorly controlled diabetes mellitus? 190 (4.7%) 1,596 (40%) 2,225 (55%)
Can you identify the signs of hypoglycemia and hyperglycemia and know the appropriate interventions? 1,969 (49%) 594 (15%) 1,448 (36%)
Can you identify the typical and atypical symptoms of diabetes mellitus in patients? 282 (7.0%) 1,338 (33%) 2,391 (60%)
Can you perform a foot exam to check for diabetic neuropathy and other complications? 253 (6.3%) 1,587 (40%) 2,171 (54%)
Do you know how to counsel patients on the risk factors for developing diabetes mellitus? 140 (3.5%) 932 (23%) 2,939 (73%)
Do you know how to teach patients to monitor their blood glucose levels effectively? 203 (5.1%) 1,361 (34%) 2,447 (61%)
Do you know how to use insulin pumps and continuous glucose monitoring systems in diabetes mellitus management? 244 (6.1%) 1,498 (37%) 2,269 (57%)
Do you know the recommended dietary management strategies for patients with diabetes mellitus? 150 (3.7%) 1,224 (31%) 2,637 (66%)
Do you know the role of exercise in managing diabetes mellitus? 714 (18%) 1,762 (44%) 1,535 (38%)
Do you understand the implications of diabetes mellitus management on renal health? 194 (4.8%) 1,395 (35%) 2,422 (60%)
Do you understand the importance of patient education in the management of diabetes mellitus? 392 (9.8%) 1,530 (38%) 2,089 (52%)
Do you understand the importance of regular hemoglobin Alc testing in monitoring diabetes mellitus? 129 (3.2%) 1,037 (26%) 2,845 (71%)
Total 6,200 (9.7%) 21,004 (33%) 36,972 (58%)
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Responses

Not sure

Statement

Do you agree that collaboration with other healthcare professionals is essential in diabetes care? 178 (4.4%) 921 (23%) 2,912 (73%)
Do you agree that managing psychological aspects is as important as the physical aspects of diabetes care? 102 (2.5%) 770 (19%) 3,139 (78%)
Do you believe that comprehensive patient education can significantly impact diabetes management outcomes? 98 (2.4%) 1,211 (30%) 2,702 (67%)
Do you believe that cultural competence is important in the dietary counseling of diabetic patients? 665 (17%) 1,191 (30%) 2,155 (54%)
Do you believe that early intervention in prediabetic states can prevent or delay the onset of diabetes mellitus? 102 (2.5%) 1,297 (32%) 2,612 (65%)
Do you feel confident in your ability to manage the care of patients with diabetes mellitus? 214 (5.3%) 1,050 (26%) 2,747 (68%)
Do you feel equipped to assist patients in managing the financial aspects of diabetes care? 99 (2.5%) 1,426 (36%) 2,486 (62%)
Do you feel that nurses should play a leading role in diabetes education and management? 250 (6.2%) 410 (10%) 3,351 (84%)
Do you feel that ongoing professional education about diabetes mellitus is important for your practice? 184 (4.6%) 774 (19%) 3,053 (76%)
Do you feel that social support groups are beneficial for diabetic patients? 66 (1.6%) 1,061 (26%) 2,884 (72%)
Do you feel that your current workload allows you sufficient time to provide holistic diabetes care? 2,666 (66%) 744 (19%) 601 (15%)

Do you think that holistic approaches are necessary for the effective management of diabetes mellitus? 208 (5.2%) 2,091 (52%) 1,712 (43%)
Total 4,832 (10%) 12,946 (27%) 30,354 (63%)
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Statement
Do you attend multidisciplinary meetings to plan diabetes care? 274 (6.8%) 515 (13%) 3,222 (80%)
Do you ensure diabetic patients know how to use their glucose monitoring devices? 635 (16%) 256 (6.4%) 3,120 (78%)
Do you help patients access community resources for diabetes management? 2,173 (54%) 263 (6.6%) 1,575 (39%)
Do you include psychological support in diabetes management plans? 1,169 (29%) 106 (2.6%) 2,736 (68%)
Do you regularly monitor the blood glucose levels of your diabetic patients? 67 (1.7%) 93 (2.3%) 3,851 (96%)
Do you use electronic health records to manage diabetic patients’ care plans? 1,724 (43%) 120 (3.0%) 2,167 (54%)
Total 6,042 (25%) 1,353 (5.6%) 16,671 (69%)
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Variable

N

Knowledgeable, N = 2,971

Not-knowledgeable, N = 1,040

Chi-square P-value

p-value

Binary logistic regression analysis

Coefficient

Odd ratio

95% ClI

p-value

How many years of 4,011 <0.001 <0.001
experience do you have in

nursing?

<1 year 756 (25%) 209 (20%) — — —

1-5 years 1,598 (54%) 607 (58%) 0.08 1.09 0.87,1.36

11-15 years 20 (0.7%) 4(0.4%) —0.74 0.48 0.13,1.39

6-10 years 560 (19%) 218 (21%) —0.02 0.98 073,133

More than 15 years 37 (1.2%) 2(0.2%) -26 0.08 001,027

What is your gender? 4,011 0.6 0.9
Female 2,131 (72%) 736 (71%) — - -

Male 840 (28%) 304 (29%) 0.01 1.01 0.86, 1.19

What is your marital 4,011 <0.001 <0.001
status?

Divorced 58 (2.0%) 38(3.7%) - - -

Married 1,065 (36%) 413 (40%) —-0.35 07 045, 1.12

Single 1,848 (62%) 588 (57%) 071 0.49 030,0.81

Widowed 0(0%) 1(<0.1%) 13 596,357 0.00, NA

What type of institution do | 4,011 <0.001 <0.001
you currently work in?

Clinic 123 (4.1%) 43 (4.1%) — - -

Hospital 2,053 (69%) 786 (76%) 0.14 115 0.80, 1.69

Private practice 795 (27%) 211 (20%) —0.32 0.72 0.49,1.09

What is your highest level 4,011 <0.001 <0.001
of education?

Associate Degree in Nursing 1,747 (59%) 701 (67%) . - —

Bachelor of Science in Nursing 345 (12%) 119 (11%) —0.24 0.78 0.61,1.00

Doctor of Nursing Practice 283 (9.5%) 30 (2.9%) -15 0.23 0.15,0.33

Master of Science in Nursing 596 (20%) 190 (18%) —0.28 0.76 0.62,0.93

What is your employment 4,011 <0.001 <0.001
status?

Contract 1,327 (45%) 543 (52%) - - —

Permanent employee 1,495 (50%) 435 (42%) —0.47 0.62 0.52,0.75

Visiting 149 (5.0%) 62(6.0%) 0.03 1.03 073,145

In which department do 4,011 <0.001 0.003
you primarily work?

Emergency room 1,315 (44%) 427 (41%) - - -

Endocrinology 322 (11%) 121 (12%) —0.04 0.96 074,123

General medicine 930 (31%) 364 (35%) 021 1.23 099, 1.54

Intensive care unit 209 (7.0%) 90 (8.7%) 0.11 112 0.83,1.49

Other 195 (6.6%) 38(3.7%) —0.56 0.57 0.39,0.82

Attitude 4,011 <0.001 <0.001
Negative attitude 375 (13%) 274 (26%) — — —

Positive attitude 2,596 (87%) 766 (74%) —0.84 0.43 0.36,0.52

Practice 4,011 0.14 0.4
Good practice 2,744 (92%) 975 (94%) — - -

Bad practice 227 (7.6%) 65(6.3%) —-0.12 0.89 066, 1.18
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How many years of exper

able

n=4,011*

ience do you have in nursing?

<1 year 965 (24%)
1-5 years 2,205 (55%)
11-15 years 24 (0.6%)
6-10 years 778 (19%)
More than 15 years 39 (1.0%)
What is your gender?

Female 2,867 (71%)
Male 1,144 (29%)
What is your marital status?

Divorced 96 (2.4%)
Married 1,478 (37%)
Single 2,436 (61%)
Widowed 1(<0.1%)

What type of institution d

o you currently work in?

Clinic 166 (4.1%)
Hospital 2,839 (71%)
Private practice 1,006 (25%)

What is your highest level of education?

Associate Degree in Nursing 2,448 (61%)
Bachelor of Science in Nursing 464 (12%)

Doctor of Nursing Practice 313 (7.8%)
Master of Science in Nursing 786 (20%)

What is your employment status?

Contract 1,870 (47%)
Permanent employee 1,930 (48%)
Visiting 211 (5.3%)

In which department do you primarily work?

Emergency room 1,742 (43%)
Endocrinology 443 (11%)

General medicine 1,294 (32%)
Intensive care unit 299 (7.5%)
Other 233 (5.8%)
Knowledge

Knowledgeable 2,971 (74%)
Not knowledgeable 1,040 (26%)
Attitude

Negative attitude 649 (16%)

Positive attitude 3,362 (84%)
Practice

Good practice 3,719 (93%)
Bad practice 292 (7.3%)

*1n(%).
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Ricdl
Rfcd2
Rfcd3
Rfcd4
Rfcds
Rfcds
cB7
cBs
cBY
Accll
Accl2
Accld
Cscl4
Csels
Csel6
Csel7
Csel8
Pmocl9
Pmoc20
Pmoc21
Pmoc22
Pmoc23
Pmoc24
Pmoc2s

Pmoc26

INFIT
MNSQ
097
105
096
099
097
096
098
094
091
1.00
095
099
097
Lo1
097
096
1.00
093
104
102
097
1.00
1.00
087

108

OUTFIT
\Ne]
097
103
095
101
097
097
127
093
097
099
094
099
097
101
096
097
105
094
103
102
097
099
099
086
113

PT-Measure
Corr
079
077
079
078
079
077
065
084
081
081
083
079
078
078
078
076
075
079
076
072
077
077
076
081

073

Reliability
086

076

076

083

089

Person

Separation
258

176

180

224

289

EETY
100

100

100

100

100

Item

Separation

17.37

60.34

2108

2495

2095
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Dimension Eigenvalue of Explanatory

first contrast variance (%)
residual
Overall Scale 56 350
Respect for cultural 13 666
diversity,
Challenges and barriers 17 87.7

P
competent care

ing culturally

Achieving cultural 16 717
competence
Culurally sensitive 13 695

communication

Perceived meaning of 13 668

cultural care
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Dimensions

Fl

B2

5

F4

5

Cronbach’s
alpha

coefficient

0.759
0.830

0.905

Split-half Test— Convergent
reliability retest Validity

reliability o e

0.837 0.881 0.880 0.550

- - 0.700 0.420

- - 0.761 0515

- - 0.841 0.514

- - 0.870 0.500

0741

0.004

—0.018

0.003

~0.014

Fornell-Larcker test

3
0.648
-0.023
0.000

-0015

0717

0.039

0.067

0.716

0.000

0707

The square root of the AVEE isthe value on the diagonal of the Fornell-Larcker test; F1: Respect for cultural diversity; F2: Challenges and barriers providing culturally competent care; F3:
Achieving cultural competence; Fd: Culturally sensitive communication; F5: Perceived meaning of cultural care. Bold values represents the square root of the AVE.
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Items

Ricdl
Rfcd2
Rfcd3
Rfcdd
Rfcds
Ricds
cB7
cBs
cBY
Acell
Accl2
Accl3
Cseld
Csels
Csel6
Csel7
Csels
Pmocl9
Pmoc20
Pmoc21
Pmoc22
Pmoc23
Pmoc24
Pmoc25

Pmoc26

Mean

(SD)

3621.72)

4.56(1.70)
3.44(1.72)
4.50(1.64)
4.15(1.70)
4.93(1.60)
1.68(0.89)
454(1.65)
552(138)
3.27(1.66)
409(1.70)
271(1.48)
3.81(1.69)
401(1.74)
4.65(1.62)
283(1.55)
5.02(1.54)
3.92(1.76)
3.64(1.79)
5.14(1.61)
3.70(1.76)
330(1.77)
44401.71)
3.74(1.81)

5.01(1.67)

Skewness/
Kurtosis

0.144/-0.923
~0.354/-0.801
0.331/-0.836
~0.242/~0.730
~0.089/-0.886
~0.491/-0.648
1414//1.809
~0.253/-0.782
~0.893/0.269
0.385/-0.755
~0.005/-0.927
0.716/-0.197
0.168/-0.939
~0.022/-0.936
~0306/~0.716
0.632/-0.415
~0571/-0.391
0.013/-0.936
0.189/-1.044
~0.584/-0.684
0.252/-0.936
0.416/-0.893
~0202/-0.928
0.076/-1.024

—0.568/-0.614

Critical
ratio

14531
13188
12951
12959
12442
12664
5180

5755

5210

8579

6.662

6378

11398
10725
11271
9.386

10236
19355
17926
16555
18500
18669
17417
19579

17.144

95% CI
1540 2022
1392 1879
1387 | 1883
1320 1792
1318 1812
1266 | 1731
0235 0523
0506 | 1031
0365 0.806
0861 | 1372
0641 | 1177
0525 0993
1200 1700
1163 1684
L140 | 1621
0893 | 1365
0980 | 1445
1986 2435
1912 2383
1611 2045
1926 2383
1942 2399
1785 2239
2063 | 2523
1725 2171
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Variables Frequency  Percentage

(n =1,074) (%)
Sex Male 338 315
Female 736 685
Educational level College students 328 305
Undergraduate 537 500

students
Graduate 209 195

students
Grade First 134 125
Second 599 558
‘Third 307 286
Fourth 34 32
Ethnicity Han 712 663
National 362 337

‘minority
Home residence Countryside 576 53.6
lities 498 464
WPHACOTCCC Yes 493 459
No 581 54.1

WPHACOTCCC, whether participants had attended any courses or training related to
cross-cultural care.
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Variables Cronbach'’s alpha coef

NTMS scale 0.966
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g cultural competence

Culturally sensitive
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WPHACOTCCC Items DIF Measure DIF score DIF size DIF SE DIF t DIF Contrast P-value

Yes Ricdl 015 ~0.01 0.00 0.03 0.00 0.00 1000
No Ricdl 015 002 0.00 0.03 0.00 0.00 1000
Yes Ricd2 023 -0.07 003 0.03 112 007 0261
No Ricd2 —030 008 ~0.04 003 -117 ~0.07 0242
Yes Ricd3 024 -0.03 000 0.03 000 000 1.000
No Ricd3 024 004 0.00 0.03 0.00 0.00 1000
Yes Ricdd -022 -0.02 0.00 0.03 000 0.00 1000
No Ricdd -022 002 0.00 0.03 000 0.00 1.000
Yes Ricds ~0.08 003 0.00 0.03 000 0.00 1000
No Ricds ~0.08 -0.03 0.00 0.03 0.00 0.00 1.000
Yes Ricds 005 -002 0.03 -085 -0.06 0394
No Ricds -0.39 -0.07 003 0.03 101 0.06 0312
Yes CB7 140 0.00 0.00 0.05 000 0.00 1.000
No cB7 140 001 0.00 0.05 000 0.00 1.000
Yes CBS -0.25 ~0.04 000 0.03 000 002 1000
No CBS ~0.27 005 ~002 0.03 070 -0.02 0.483
Yes cBY ~071 ~0.05 003 0.03 092 006 0.360
No cBY 005 ~0.03 0.04 ~087 ~0.06 0382
Yes Accll 031 -0.03 0.00 0.03 0.00 0.00 1000
No Accll 031 004 0.00 0.03 0.00 0.00 1000
Yes Accl2 006 ~0.01 000 0.03 0.00 0.00 1.000
No Accl2 —006 001 000 0.03 000 0.00 1.000
Yes Accl3 0.06 006 -0.03 0.03 -1.00 ~0.06 0316
No Accl3 057 ~0.06 003 0.03 096 006 0337
Yes Cscld 0.63 0.00 0.00 0.03 0.00 0.00 1000
No Cseld 007 0.00 0.00 0.03 000 0.00 1.000
Yes Csels 007 ~0.01 0.00 0.03 0.00 0.00 1000
No Csels 001 001 000 0.03 0.00 0.00 1000
Yes Csel 001 ~0.04 000 0.03 000 002 1.000
No Csel 027 005 -002 0.03 ~0.68 -0.02 0.498
Yes Csel7 029 ~0.08 004 0.03 140 010 0.162
No Csel7 059 010 -005 0.03 163 -0.10 0.104
Yes Cscls 050 ~0.03 000 0.05 000 ~0.06 1.000
No Csc18 003 0.00 0.05 0.00 0.06 1000
Yes Pmocl9 046 006 -0.03 0.03 ~099 0.00 0323
No Pmocl9 001 ~0.07 003 0.03 106 0.00 0290
Yes Pmoc20 007 003 0.00 0.03 0.00 0.00 1000
No Pmoc20 018 -0.03 000 0.04 0.00 0.00 1.000
Yes Pmoc21 018 002 000 0.03 0.00 -0.05 1.000
No Pmoc21 -0.59 -0.02 0.00 0.03 0.00 005 1.000
Yes Pmoc22 -0.59 0.06 -0.03 0.03 ~094 0.00 0346
No Pmoc22 007 -0.07 003 0.03 099 0.00 0321
Yes Pmoc23 013 002 0.00 0.03 000 0.00 1000
No Pmoc23 030 -0.02 0.00 0.03 0.00 0.00 1000
Yes Pmoc24. 030 002 0.00 0.03 0.00 0.00 1.000
No Pmoc24 023 -0.02 000 0.03 000 000 1.000
Yes Pmoc2s 002 000 003 000 0.00 1000
No Pmoc2s 011 -0.02 000 0.03 000 000 1000
Yes Pmoc26 ~049 006 ~003 0.03 ~101 ~0.07 0313
No Pmoc26 ~043 ~0.08 004 0.03 119 007 0.234

WPHACOTCCC, whether participants had attended any courses or training related to cross-cultural care; DIF Score is the difference between the observed and the expected average observations. DIF Measure is the difficulty of the item for the category, with all else
held constant. DIF Size is the diference between the DIF measure for  certain category and the baseline difficulty. DIF SE s the standard error of the second DIF measure. DIF tis the DIF contrast divided by the SE of the two DIF measures It s equivalent to the
Mantel-Haenszel significance test but has the advantage of allowing missing data.
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Characteristics
Gender

Male

Female

Age (years)

<30

30-40

240

Education
Specialized and below
College

Master and above
Working years

<5

5~10

210

Marital Status
Married
Unmarried
Other

Title

Nurse

Nurse practitioner and above

45

300

123

131

91

181

9%

107

148

169

122

27

85

260

130

87.0

357

380

24

525

284

310

429

261

568

354

78

26

754

0418

2053

1265

1285

1612

2315

0.676

<0.001

0117

0.102

0.008

<0.001
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F1 F2 F3

Response Score PACO RCDP Infit Outfit PACO RCDP Infit Outfit PACO RCDP Infit Outfit
category

Strongly 1 7% -188 | 103 103 20% -450 | 107 106 15% -280 | 108 105

Disagree

Disagree 2 12% -125 | 096 097 14% 277 | 105 138 2% -85 | 098 0%

Somewhat 3 17% —054 | 100 097 10% -6 0% 109 20% —1o1 | 09 095

Disagree

Neutral 4 19% 001 099 097 13% 027 091 0% 17% —019 | 094 092

Somewhat 5 19% 065 09 097 13% 136087 086 14% 061 091 090

agree

Agree 6 17% 135 00 099 16% 220 00 103 9% 42 e 107

Strongly agree 7 10% 217 098 099 14% 35 094 096 % 239 092 095
F4

Response Score PACO RCDP Infit Outfit Outfit

Category

Strongly 1 9% -222 103 102 8% -181 100 1.00 R

Disagree

Disagree 2 15% -132 091 097 14% -3 097 095 - - - -

Somewhat 3 17% 065 097 099 16% -0s8 093 095 - - - -

Disagree

Neutral 1 18% 005 091 036 18% 002 099 103 - - - -

Somewhat 5 18% 070 097 100 18% 061 096 096 - - - -

Agree

Agree 6 14% 135 102 106 16% 122 1.06 105 - - - -

Strongly Agree 7 10% 214 105 104 10% 208 100 100 - - - -

PACO, percentage o the appearance of the category i the observed data; RCDP, Response category difficulty parameter; F1, Respect for culturaldiversity; F2, Challenges and barriers
providing culturally competent care; F3, Achieving cultural competence; F4, Culturally sensitive communication; FS, Perceived meaning of cultural care.
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Items Factor 1 Factor Factor 3
QLT assign myself a et of goals each day. 0935

Q2. T have complete goals for the week. 0939

Q3.1 force myself to make time to plan. 0939

Q4.1 have enough time to plan. 0937

Q5. T have time to think about how to turn my plans into action. 0935

Q6. Tknow exactly what T want to accomplish during the day and make a st of activities. 0932

Q7.1 coordinate for medication management. 0940
Q8.1 coordinate the administration of treatments. 0946
Q9.1 coordinate for nursing procedures. 0.939
QI0.Tam able to develop shift handover reports 0937
QUL T keep the work area tidy and keep it neat and tidy. 0927

QI2.1 group activities in the same place. 0.920

QI3.1 prepare all equipment needed before starting an activity. 0931

QU4. Testimate the time needed to complete the task. 0941

QI5. T record nursing actions in a timely manner after the activity is completed. 0938

QI6.1 process nursing paperwork efficiently. 0.940

Q17.1 use appropriate technology to facilitate communication and coordination. 0942

Eigenvalue 11.02 3.03 252
Explained variance (%) 39.347 34531 23.566

Cumulative variance contribution (%) 39.347 73878 97.444
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Ites

RMSEA NFI CFI TU IFI
Criteria - - 1~3 <0.1 509 509 509 509

Indices 297.508 14 2610 0.019 0975 0.985 0982 0985
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Questions Score n (%)

3
Were the contents addressed pertinent? 0(0) 0(0) 2 48(23.8) 152(75.2) 47 046
Was the methodology used appropriate? 0(0) 000) 3(015) 71(35.1) 128(63.4) 6 052
Was the management of resources adequate? 1(05) 0(0) 5(25) 74 (36.6) 122 (60.4) 46 06
‘Was the duration of the session adequate? 1(0.5) 402 22(10.9) 61(30.2) 114 (56.4) 44 08
Did the content of the session meet your needs? 000) 20) 7(35) 59(292) 134(66.3) 16 061
Will the knowledge obtained have an impact on your 000) 1005) 60) 41(203) 154(76.2) 7 054

future clinical practice?

MD, median; SD, standard deviation; n, number of nurses; %, percentage.
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Questions

‘Was the trainer’s discourse clear and assertive?
Were the requested topics discussed with scientific accuracy?

Did the trainer show a strong knowledge of the contents

addressed?

Were you given time to discuss information and to clarify
doubts?

Has the trainer’s relationship with the group been appropriate?

MD, median; SD, standard deviation; n, number of nurses; %, percentage.

0(0)
0(0)
0(0)

0(0)

0(0)

00
0
0(0)

00

0(0)

Score n (%)

3
20)
309
1(0.5)

4(2)

1(0.5)

25(13.9)
36 (17.8)
13 (6.4)

29(144)

23(114)

172(85.1)
163 (80.7)

188 (93.1)

169 (83.7)

178 (88.1)

48
48

49

48

49

039
044

028

045

035
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Eigenvalue

T8 9 10 N"

Component Number

12

13

14
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95%Cl

Age (years)

235 Ref

36-45 005 ~085100.96
16-55 179 05410304

56-60 227 ~063105.17
Gender

Male Ref

Female 165 07510256

Nationality

Saudi Ref

Filipino -078 ~1910033

Indian ~024 ~1.7410126
Jordanian -187 ~354t0-02
Other 007 ~345103.59

Educational Level

Bachelor’s Ref

degree

Diploma degree -021 ~16810125
Masters Degree 061 ~0.7910201
and above

Occupying a leadership role

No Ref

Yes 088 ~032t0207
Hospital

KKUH Ref

KAUH 257 13610378
DUH 1.78 0.35t03.2

C: confidence interval, *Bold value: statisticall significant as p value <0.05.

P valu

0.907
0.005%

0125

<0.001%

0.167
0754
0.028%

0.969

0774

0395

0.149

<0.001%

0.014%
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Coefficient 95%Cl P vals

Age (years)

235 Ref

36-45 063 ~021101.46 0.141
16-55 116 00110231 0.049%
56-60 146 —1210413 0.285
Gender

Male Ref

Female ~007 ~0910077 0871
Nationality

Saudi Ref

Filipino ~0.15 ~117100:88 0778
Indian ~021 ~159t0 118 0.768
Jordanian ~053 ~207t01 0.494
Other ~097 —42210227 0556

Educational level

Bachelor’s degree Ref

Diploma degree ~L15 ~2510021 0.09%
Masters degree and 109 ~0210238 0.097
above

Occupying a leadership role

No Ref

Yes 04 071015 0477
Hospital

KKUH Ref

KAUH =139 =251t0-0.27 0.015%
DUH -144 =275t0=0.13 0.031%

C: confidence interval, *Bold value: statistically significant as p value <0.05.
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Intrinsic value survey

ialized

Certification validates sp inical knowledge
In my field of practice, I find that certified nurses are more
competent than nurses who are not certified

Nurses that have obained certification feela strong sense of
accomplishment

Certified nurses have more confidence in their abilities than non-
certified nurses

Obtaining certification is one of the most challenging aspects of
the nursing profession

Obtaining certification shows that a nurse is committed to the

nursing profession

Score

Extrinsic value survey

Nurses that have obained certification reccive greaer professional

recognition from peers than non-certified nurses.

Other medical professionals are more likely to listen to a certified

nurse than a non-certified nurse

Consumers are more confident in certified nurses than non-

certified nurses

Certified nurses are given more professional autonomy than non-

certified nurses

Employers tend to favor hiring certified nurses over non-certified

nurses

Certified nurses generally make more money than non-certified

nurses

Score

Total value score

Total score

Strongly disagree
15 (4.4%)

17 (4.9%)

22(64%)

24 (7%)

29(8.4%)

25(7.3%)

Mean

18.42
Strongly disagree
53 (15.4%)

65 (18.9%)

115 (33.4%)

82(23.8%)

75 (21.8%)

124 (36%)

Mean
1387
Mean

3229

Disagree
6(1.7%)

55 (16%)

37 (10.8%)

59 (17.2%)

7 (16.6%)

48 (14%)

D
346

Disagree

111 (323%)

143 (41.6%)

101 (29.4%)

84/(24.4%)

81(23.5%)

91 (26.5%)

D
398
D

Agree
186 (54.1%)

158 (45.9%)

184 (53.5%)

171 (49.7%)

166 (48.3%)

135 (39.2%)

Minimum

6

Agree

120 (34.9%)

109 (31.7%)

104 (30.2%)

136 (39.5%)

148 (43%)

103 (29.9%)

Minimum
6

Minimum

Strongly agree
137 (39.8%)

114 (33.1%)

101(29.4%)

90 (26.2%)

92(26.7%)

136 (39.5%)

Maximum

2

Strongly agree
60 (17.4%)

27 (7.8%)

24(7%)

42(12.2%)

40 (11.6%)

26/(7.6%)

Maximum
e
Maximum

a8
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Demographics

Age (years)

235 170 9.4
36-45 16 37
16-55 51 148
56-60 7 2
Gender

Male 105 305
Female 29 695
Nationality

Saudi 70 203
Filipino 182 529
Indian 59 172
Jordanian 2 8.1
Other 5 15

Educational Level

Bachelor’ degree 255 741
Diploma degree 0 16
Masters degree and above 49 142
Occupying a leadership role (administrator, educator,

i g il
Hospital

KKUH 266 77.3
KAUH 45 13.1

DUH 33 96
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| didn't pass the exam when | took it before
Not yet eligible
No interest in certification
Test taking anxiety
Fear of failure
Lack of access to preparation courses or...
Cost of continuing education to maintain...
Not enough time to prepare for the exam
Cost of exam 64.8%
72.7%

>
0% 10% 20% 30% 40% 50% 60% 70% 80%

9% of participants

Lack of institutional reward
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Before intervention After intervention

b b
Pain intensity 300+115 350£084 3334052 2142107 150 + 0.5 A% 2834075
Self-care ability 171095 2332082 250055 100 £ 0824 0.67 + 05247 183041
Lifting 2714095 2332052 183£117 157 £0.79% 100+ 0895 167082
Walking 0004000 0.00£0.00 0334082 000000 0004000 0504122
Sitting 2294138 300% 110 3174075 1432 079A% 117 £0.75 A% 250084
Standing 3004082 2334052 2834075 186+ 0.38% %% 0834041 A% 250+084
Sleeping 1144090 067052 150055 0710494 017+041A 1674121
Occupational/Household activities 2004115 2332082 283£075 129095 A% 100089 A% 3.00£0.63
Social act 17110 217£075 200089 0.57 £ 093 A** 050+ 0.84 A% 233163
Travel 0574053 083041 067052 057053 0330524 1.00£0.00
“Total score 0.36+0.12 039 +0.09 043 £0.09 0.22£0.06% A** 0.14 £ 0.06 A @** 0.40 +0.06

‘0" represents the Core Training Only Group, “b” represents the Combined Group, and “c” represents the Control Group. “F” refers to the F-statistic used in the ANOVA test, “T” refers to the
T-statistic used to compare means, and “LSD" refers to the Least Significant Difference method used for post-hoc testing. The significance levels are indicated as follows: **” indicates a
nificant difference (p < 0.05), “**" indicates a highly significant difference (p < 0.01), A indicates a significant difference compared to the Control Group,  indicates a significant
difference compared to the Combined Group, and @ indicates a significant difference compared to the Core Training Only Group.
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a 4144177 3144135 T=229,p=006
b 517098 2334082 T=922,p=0.00
3 4834075 5164075
P F=108,p=036 F=1208,p =000
1D ab,b-c,ac b, bec*ac*

" represents the Core Training Only Group, “b" represents the Combined Group, and °c”
represents the Control Group. “F" indicats the F-statistic used in the ANOVA test, “T"
represents the T-statistic for comparing means, and “LSD” refers o the Least Significant
Difference method used for post-hoc testing, The significance levels are indicated, where **"
represents a significant difference with p < 0.05 and “**" indicates a highly significant
ifference with p < 0.01. Bold text indicates that the result is statistially significant.
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Group A Group B Group C

Variables (n=6,2 (n=62 (n=6,1
males, 4 males, 4 males, 5
females)  females)  females)

Age (year) 2514135 2383£248  3033:761 006
Height (m) 167085 165051 1674013 | 093
Weight (kg) 58001007 5455619 | 59174879 0.66
BMI(kg/m?) 2070198 1995:169  2L11£L17 | 049
Duration of 7864233 7834371 8834376 088

illness (months)

Group A: Core Training, Group B: Core + Breathing, Group C: Control,significance
p<0.05.
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6. Interpersonal relationship skills 07 064 069
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1 Target population 1-In addition to the following inclusion criteria: adult individuals and presenting preoperative ansiety symptoms, what
other criteria should be defined for the target population?
2-Should the person undergoing surgery be accompanied during the sessions? If so, who should it be and what inclusion

criteria should be defined?

2 Structure of the psychoeducation sessions 1-Considering that the psychocducation program will be implemented in the preoperative consultation of an UCA
(Ambulatory Surgery Unit) how many sessions should the program include?
2-Should the sessions be held face-to-face, online, both or other way?
3-Are the sessions to be held individually or with a group of people? If with a group, how many people should the group.
‘have?
4-In which moment of the perioperative period should the sessions be implemented?
5-What i the duration and frequency of cach session?

6-How should the sessions be monitored?

3 Content of the psychoeducation sessions 1-What content should be discussed during the sessions? In what sequence?
2-What psychometric instrument should be used to assess anxiety? When should it be applied?
3-What nursing interventions should be implemented to reduce ansiety?
4-Whatac

s can operationalize the nursing interventions? And what method should be used (expositive,
demonstration, other)?

4 Resources 1-Who should organize the sessions? And how many facilitators should be there?
2:What material resources (audiovisuals,leaflts, others) can be used during the sessions? When should they be used?

3-Besides the instruments to assess ansiety levels, what other psychometric instruments should be used and when?

5 Perception of the importance, efficacy, and 1-What s your opinion of the importance, ffectiveness, and feasibility of the newly designed program?

feasibility of the psychocducation program
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P2- “for the patients to be included, besides being adults and presenting anxiety, they cannot have been diagnosed with any mental disorder; or rather, they must not have changes

P5- “no cognitive or behavioral changes, like agitation.”
P6- “knowing how to read and write?”

P8- “not feeling confused”

P9- “the patients interest in participating and getting involved in nursing interventions aimed at reducing their ansiety should be assessed”

P10- “if the patients meet the conditions we are listing, there

be available to attend the sessions.”

10 need for them to be accompanied, because then we would have difficulty in def

g criteria for them and they might not even

P1-“The sessions should be individual, because we have to personalize the strategies according to the level of ansiety; type of surgery, previous surgical experiences, level of lteracy, etc, and in my

experience, individual sessions are more effective than group sessions.”

P3- “although group sessions demand less resources, individual sessions allow empathy to be established and favor the therapeutic relationship.”

“Iwould say: No to the companion”

P5- “at least 3 sessions”

Pa- “Ialso agree that the ideal would be at least 3 sessions, but we can adjust this with the number of times the patient comes to the hospital before the surgery”

P1-“right then, when they come for an anesthetic consultation, then they should have the preoperative nursing consultation and the first session should be done in person”

P7- “the third session should be on the day of the surgery or the day before if the patient comes to the hospital,in person?”

P3- “the middle session can be done over the phone or via online computer platforms,if the patient is able to do so”

P2-“Lagree, via telephone or online, and the date will depend on how long it takes between the anesthetic appointment and the surgery day, and it should take place between those times,

50 it could be once a week or even twice, or there could be a longer interval between sessions”

P1- “the preoperative nursing consultation in the UCA (Ambulatory Surgery Uni),lasts curently about 45 min.”

P2-“in my institution there is no preoperative nursing consultation”

P9- “as far as we know; psychoeducation sessions last about 45 min, so considering what is currently done in the preoperative consultation, the first session should be at least 60 min to a

‘maximum of 90 min, and sessions 2 and 3 can be shorter, depending on the patient’s needs”

P8-“I think that in the first session we should assess whether the patient meets the inclusion criteria defined, and assess the level of anxiety, and since the results presented here from the scoping

review used the STAIL and since it is translated for the Portuguese population, I think it would be a good option!™

P5- “in addition to anxiety; in the first session we should also assess the level of anxiety self-control, and I know that there is a validated NOC (nursing outcomes classification) that we can use

P6- “ll the information related to the surgery; pre-and post-oper

surgical nursing”

P2 “@ think pre-and post-operative tead
strategies for reducing anxiety”
P4-“it

P10- “as for strategies to reduce/manage ansiety, I think this should have the intervention of a speci

P1-“So the ideal thing would be for there to be a specialist nurse in mental health and psychiatric nursing

nursing consultation, to intervene if necessary, and could support the consultation.”

P3- “in this firs session, you can teach, instruct and, if possible, train the patient in strategies for self-control of anxiety, and play a video (from YouTube, or made by the ward nursing team).

portant to talk about the concept of anxiety, how it can be recognized and its implications for health, both in the preoperative period and in the postoper

nursing care and support networks should be transmitted, and ideally this should be done by the specialist nurse in medical-

s essential, because only after the patient is sure of what s going to happen in surgery will they be able to hear and retain something related to

period”

mental health and psychiatric nursing”

the outpatient department, who would be available on the days of the preoperative

P2-“yes, I think so! and that the patient takes this video home, to continue training at home and in the second session we would telephone or make a video call, or by a computer platform, to find

outif the patient has been using these strategies, and what doubts or difficulties they have had”"

P4 “and if the patient is not able to use the video or computer, and this also depends on the age group, we can use a leaflet”

P1-“a digital spot with a hyperlink could also be a possibiliy”

PS5- “more important than a leaflet, seeing something real is important in a program like this”

P7-“I would add that in the second session via telephone or online, in addition to assessing aspects related to strategy training, you can also assess the patient’s perception of the evolution of their

level of anxiety, as well as signs and symptoms, without using a psychometric instrument”

P9- “yes, we can even teach the patient to record their progress at home, in other words, to keep an anxiety diary of their perception”

P5- “I suggest that in the third session, the p

P10- “as for the strategies that the patient can use at home, although modified muscle relaxation is effectiv, it seems a ltle complex for the patient to learn to practice at home on their ow:

nt practices the anxiety reduction/management strategies again and that we assess the patient’ level of anxiety and self-control again with the STAL”

P3 - “the patient can learn to do muscle relaxation and although most of us think that the patient would not do it at home, I think it’s important to address it because of its effectiveness”

PS5 - “I suggest square breathing and adapted mental imagery”
P2
P1- “gu

phragmatic breathing, even at bedtime, the patient can do that”

ed imagination works very well for some people, but not others, because they cannot do

and would have to practice more””

P- “the patient should have the opportunity to choose which strategy to use, and can even combine distraction, such as reading, physical exercise, music, and aromatherapy.”

P7-“yes, the patient will have the videos or the leaflts that we will provide at the first session””

P3- “from what we have said, the program should be run by a specialist nurse, ideally in medical-surgical nursing and the other in mental health and psychiatric nursing”

Pa- “we know it will be difficult to have two specialist nurses, but we should have at least one, although the psychoeducation program should be implemented by a specialist in mental health and

psychiatric nursing, according to our legislation””
P10 -

surgery”

P10- “as material resources, we talked about the video and/or pamphlet with strategies for reducing anxiety”

Since the nurse specializing in mental health nursing who wil facilitate the program must reveal expertise in the area by having at least two consecutive years of clinical experience in

P9- “as for the psychometric instruments to be used, in addition to the STAI we talked about assessing the level of anxiety self-control with the NOC and applying them in the first and third

sessions.”

P5-“I think this program is clearly necessary... extremely important,,

Ithink it an area of nursing intervention, 1 would say noble,

soit should already exist, but i terms of feasibility,

resources for a program like we have designed here, I see diffcultis, both in getting physical spaces, and in making nurses available to implement t.. and in reconciling it with the user’ traveling

10 the hospital., but yes!

we should start and use researcht.. and the results and health gains that can be obtained, which I think this program would achieve!”

P8-“Afterlistening to my colleagues, we concluded that this program proposal is complete, it is extremely important, and that it is possible to be implemented, benefiting the recipient of our care”

P10- 1 think its an asset, but I really agree with the difficulties, but its not impossible!
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475

341

427

37

427

408

37

32

354

437

358

281

396

434

47

315

294

0.69

08

059

0.87

0.86

08

0.82

073

079

091

0.84

079

075

0.81

075

0.93

0.67

077

0.89

092

0.88

0.81

053

074

074

08

07

078

08

09

0.76

073

07

0.88

092

07

0.56

0.89

094

Original sample

Max
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4
1 4

Sk
-1.03
~066
-280

031

0.07
~076
~1.06
-155
-1.04
~070

047
-128
-077
-137

0.90

022

132

051
~0.60

0.28

0.06

0.09

227
-1.24

0.68

013

057

041
~001
~079
-180

0.90
-174
-057

0.40

071

193
092

~0.66

103

021

839

-075

~0.67

037

065

214

067

-027

-0.57

117

056

119

028

~091

116

-0.30

-0.30

~087

-0.82

~0.66

527

133

-027

-048

-0.30

-055

~0.60

-0.19

278

019

285

-0.25

-0.84

-018

361

015

~0.40





