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Introduction: Interprofessional teamwork is pivotal in modern healthcare, prompting the establishment of interprofessional training wards since 1996. While these wards serve as hubs for optimizing healthcare professional collaboration and communication, research into patient outcomes remains notably sparse and geographically limited, predominantly examining patient satisfaction and sparingly exploring other metrics like mortality or self-discharge rates. This study seeks to bridge this gap, comparing patient outcomes in interprofessional training wards and conventional wards under the hypothesis that the former offers no disadvantage to patient outcomes.

Materials and methods: We explored patient outcomes within an interprofessional student ward called A-STAR at a University Hospital from October 2019 to December 2022. Engaging with patients discharged between May 2021 and April 2022, we utilized digital and paper-based anonymous questionnaires, catering to patient preference, to gather pertinent data.

Results: Analysis of outcomes for 1,482 A-STAR (interprofessional student ward) and 5,752 conventional ward patients revealed noteworthy findings. A-STAR patients tended to be younger (59 vs. 61 years, p < 0.01) and more frequently male (73.5% vs. 70.4%, p = 0.025). Vital clinical outcomes, such as discharges against medical advice, complication-driven readmissions, and ICU transfers, were statistically similar between groups, as were mortality rates (1.2% vs. 1.3%, p = 0.468). A-STAR demonstrated high patient satisfaction, underscored by positive reflections on team competence, ward atmosphere, and responsiveness to concerns, emphasizing the value placed on interprofessional collaboration. Patient narratives commended team kindness, lucid explanations, and proactive involvement.

Discussion: This data collectively underscores the safety and reliability of patient care within training wards, affirming that patients can trust the care provided in these settings. Patients on the interprofessional ward demonstrated high satisfaction levels: 96.7% appreciated the atmosphere and conduct of ward rounds. In comparison, 98.3% were satisfied with the discussion and information about their treatment during their hospital stay.
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1 Introduction

Effective interprofessional teamwork is fundamental in modern healthcare management, necessitating interprofessional education (IPE) integration into health profession curricula, as widely acknowledged in the literature (1–9). IPE encompasses the collaborative learning and interaction among students and professionals from diverse medical disciplines. Various tools and teaching strategies, such as simulation-based education and rotations in rural and community settings, have been identified for IPE implementation (10). Originating in Scandinavia in 1996 and subsequently globalized (11–17), interprofessional training wards within hospitals serve as multifaceted training hubs. Aspiring professionals from various healthcare disciplines, including medicine, nursing, pharmacy, and physiotherapy, autonomously deliver patient care under supervisory guidance, focusing on delivering medical excellence in patient care and fostering optimal medical collaboration (18–20).

There are already several studies that demonstrate the high value of interprofessional training wards for interprofessional education and gain of interprofessional competence (12, 17, 21–35): Brätz et al. found that final-year medical students who received training on an interprofessional training ward (ITW) showed significantly higher entrustment scores for 10 of 12 entrustable professional activities compared to a control group (25). The most significant variances and impacts were observed in relation to “Engagement with a consultant” and “Conducting a presentation about an oncology patient in a tumor board meeting.” These two aspects have demonstrated a strong correlation with the competency aspect of “Oral communication with colleagues and supervisors”. Mink et al. documented statistically significant positive impacts, both short-term and long-term, of interprofessional education within clinical settings on students’ perceptions of interprofessional socialization and teamwork (27). Specifically, participants in the interprofessional training ward IPAPAED exhibited enhanced scores in interprofessional socialization and valuation, alongside improved communication skills and adaptability within interprofessional teams. Notably, these improvements persisted over a 6 to 34-month period, indicating the enduring positive effects of interprofessional learning and collaboration within the IPAPAED framework (24). Freeth et al. highlighted the high value placed by students on “real life” clinical experiences (35), while Morphet et al. noted a positive learning environment and high satisfaction rates among students, correlating with enhanced teamwork and collaborative skills (31). Gender-related differences in perceptions of the value of Interprofessional Training Wards (IPTW) were observed, with female students exhibiting slightly more positivity compared to male students in the study by Lindh Falk et al. (30).

These studies underscore the critical role of interprofessional education in enhancing collaborative skills, communication competencies, and professional entrustment in healthcare. It is hypothesized that interprofessional training wards not only enhance individual student learning but also contribute to the overarching goal of delivering superior patient care through effective teamwork and collaboration across various healthcare disciplines.

Ensuring excellent education for future medical professionals without compromising patient care is paramount. Numerous studies have explored interprofessional interventions and their impacts on patient outcomes (36–53), revealing that interprofessional collaboration leads to significant improvements in patient outcomes. Despite criticisms regarding methodological rigor, as noted in Lutfiyya et al.’s literature review (49), the named studies suggest that interprofessional education can have a positive impact on patient outcomes, including patient safety, quality of life, and functional status as described in the latest literature review of Purnasiwi et al. (51). However, Dow et al. cautioned against the complexities inherent in interprofessional networks that may pose challenges to effective collaboration (54).

Research specifically investigating patient outcomes within interprofessional training units remains limited (13, 16, 35, 55–65), primarily emanating from Europe (13, 35, 38, 39, 55–59, 61, 62, 66) and Australia (16, 60). Predominantly located in surgical (13, 58) and orthopedic departments (35, 55–57, 61, 66), interprofessional training wards in other specialties like general medicine (16), emergency medicine (60), pediatrics (62), and rheumatology (35, 61) are underexplored. Existing studies often prioritize qualitative evaluations of patient satisfaction (13, 16, 19, 35, 56, 57, 59–62, 66, 67), with quantitative research typically focusing on complications (19, 38–41, 55, 57, 58) and sparingly on mortality (55, 58). Notably, data regarding discharges against medical advice remain absent.

The overarching aim of this research is to ascertain whether and how IPE contributes to more effective healthcare teams and delivers better patient care. Our study examined potential disparities in patient outcomes between interprofessional training wards and conventional wards, both quantitatively and qualitatively, reflecting the complexity of evaluating educational interventions in dynamic real-world healthcare settings. Kirkpatrick’s Evaluation Model, commonly employed in evaluating interprofessional training programs (68, 69) assesses the impact of interprofessional training on students’ attitudes (reaction), knowledge and skills (learning), professional behavior (behavior), and patient outcomes (results). Our study specifically focused on the last aspect of Kirkpatrick’s Evaluation Model “results,” operating under the hypothesis that interprofessional training wards do not compromise patient outcomes. We meticulously examined patient satisfaction, perceived team competence, mortality, complications leading to readmission or ICU transfer, and discharges against medical advice on our interprofessional training ward A-STAR.



2 Materials and methods


2.1 Patients

Patients admitted to the A-STAR interprofessional ward and conventional wards within the Department of Internal Medicine I at University Hospital Regensburg (October 1, 2019 – December 31, 2022) were considered for quantitative outcome parameter analysis. To account for annual closures from December 23rd to January 1st, admissions and discharges from December 20th to January 6th were systematically excluded to mitigate selection bias. Patients discharged from May 1, 2021, to April 30, 2022, were provided an anonymous questionnaire, available in both online and paper formats (Questor Pro 5, Blubbsoft GmbH, Berlin), with details available in Supplementary material S1.



2.2 Trial design

This monocentric, open-label, controlled study employed no formal randomization but utilized case managers who were uninvolved in the study to allocate patients to the A-STAR or conventional wards randomly. Ethical approval was granted by the University of Regensburg’s Ethics Committee (20-1805_1-101), and the study adhered to the latest Declaration of Helsinki, the International Conference on Harmonisation’s Good Clinical Practice guidelines, and pertinent German regulations.



2.3 Understanding the application process: interprofessional training ward enrollment and clinical work on the interprofessional student ward

The WHO Framework for Action on Interprofessional Education & Collaborative Practice and other national and international interprofessional education (IPE) competencies and frameworks played a pivotal role in shaping both the conception of the A-STAR and the selection of an appropriate evaluation approach (1, 70–87).

Conventional ward care was administered by medical professionals and nurses, with added support from final-year medical students and nursing trainees. The interprofessional A-STAR unit was managed per shift by a team of up to six senior medical students and two 2nd and 3rd-year nursing trainees, all under the supervision of experienced healthcare staff. A-STAR team selection hinged on a review of applicants’ motivation letters and comprehensive CVs by the department head and nursing team lead. Medical students devoted 8–16 weeks of their final year to the unit, while nursing trainees participated for approximately 4 weeks. Medical students had previously completed all theoretical and medical courses of their medical studies and the second of three final exams. The nursing trainees had completed at least 1 year of their total 3-year training.

Integrating seamlessly into conventional wards, the A-STAR unit fostered collaborative care by uniting medical students and nursing trainees in a shared base, whereas doctors and nurses in conventional wards operated from distinct bases. With an 8- to 12-bed capacity, the A-STAR unit contrasted with the conventional wards’ 45- to 49-bed capacity. Both ward types catered to a diverse patient population, addressing gastroenterological, hepatological, infectious, endocrine, and rheumatological conditions.

The A-STAR unit adhered to a structured daily routine, encompassing planning sessions, patient visits, educational interactions, and feedback dialogues. Days were initiated with a joint interprofessional plan after the night shift’s nursing handover, followed by routine tasks executed by nursing trainees. Medical students and nursing trainees jointly conducted ward rounds, a practice mirrored by doctors and nurses in conventional wards. Pharmacology students, pharmacists, physiotherapists, and nutritionists contributed to A-STAR rounds every week, scrutinizing medication interactions and dosages, while conventional wards received weekly pharmacy counsel for specific cases. The conventional wards worked in the traditional way and for the most part did not have joint medical and nursing rounds. All wards benefited from daily educational visits led by a medical director or a senior medical representative. The supervising healthcare staff of the A-STAR only intervened in the event of patient-endangering behavior and treated the trainees like young professionals.

The A-STAR unit integrated medical students and nursing trainees in daily, multifaceted, interprofessional educational sessions enhanced by the expertise of varied healthcare professionals. Its inclusive training curriculum featured specialty training—spanning resuscitation, hands-on skills via models, and in-depth sonography courses—ensuring a holistic educational curriculum. This interprofessional and interdisciplinary collective, including pharmacists, physiotherapists, nutritionists, chaplains, technicians, and psychologists, gathered daily for interdisciplinary discussions and X-ray presentations, with active participation from medical students and nursing trainees. Days ended with feedback and reflective discussions, solidifying the unit’s educational and collaborative approach.



2.4 Evaluating patient outcomes and resource utilization in healthcare settings

We examined critical patient outcomes and resource allocation through two primary lenses: mortality and Case-Mix-Index (CMI). Secondary outcomes of focus included instances of discharge against medical advice, complications, and transfers to the Intensive Care Unit (ICU). The CMI, prevalent in German healthcare, numerically represents the average resource intensity, acknowledging diverse factors like diagnoses and procedures during a patient’s stay, thus symbolizing the respective care level and resources. A higher CMI suggests that patients necessitate enhanced medical attention and resource deployment. Data were procured from the hospital patient register.

Patients discharged from May 1, 2021, to April 30, 2022, were invited to contribute via an anonymous questionnaire, available online and in a paper-based format, per individual preference. The questionnaire is accessible in Supplementary material S1. In the absence of a standardized questionnaire during the study planning phase, we utilized the patient questionnaire from the clinic’s quality management, supplemented with inquiries on interprofessional core competences, aligned with international frameworks (1, 70, 71, 80, 85). The questionnaire, comprising 42 questions, addresses various aspects. The initial section comprises 21 questions assessing general stay information on a 5-point Likert scale. Subsequent sections evaluate organization, examinations, and nursing measures using a 5-point Likert scale. Following this, three sections gauge knowledge and competence, communication, professional appearance, and empathy of medical and nursing students and professional staff on a 5-point Likert scale. The questionnaire concludes with queries on health status, two open-ended general feedback questions, and categorization based on age group and length of stay. Prior to implementation, the questionnaire underwent face validation in a small patient cohort.



2.5 Statistical analysis – statistical comparison of qualitative variables

Qualitative variables underwent comparative analysis utilizing Pearson’s chi-square test of independence. All tests were two-sided, with a p-value under 0.05 denoting statistical significance. Analyses were conducted using IBM SPSS Statistics for Windows, version 28.0 (released in 2021) by IBM Corp., Armonk, NY.




3 Results

Of the respondents, 281 completed the questionnaire, achieving an 84.6% response rate. This included 125 patients from the A-STAR and 156 from conventional wards. Table 1 illustrates the participants’ sociodemographic data, revealing no significant group discrepancies.



TABLE 1 Patient characteristics of qualitative outcome analysis (2021–2022).
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3.1 Optimized patient interaction and communication in the interprofessional training ward A-STAR

In addressing fears and concerns, patients in the A-STAR group felt more acknowledged by the interprofessional team compared to those in conventional wards (100% vs. 91.8%, χ2(3) = 10.66, p = 0.014, φ = 0.203, Figure 1). Furthermore, a higher percentage of A-STAR patients noted that the team addressed all their medical questions compared to the conventional wards (98.3% vs. 96.1%, χ2(3) = 11.32, p = 0.010, φ = 0.200, Figure 1).
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FIGURE 1
 Enhanced patient interaction and query resolution in A-STAR vs. conventional wards. Patients in the A-STAR interprofessional training ward (n = 118) experienced more consideration of their fears and concerns compared to those in conventional wards (n = 148), (χ2(3) = 10.66; p = 0.014; φ = 0.203). Moreover, a significantly larger proportion of A-STAR patients (n = 121) reported having all their medical questions addressed by the team, in contrast to patients in the conventional wards (n = 154), (χ2(3) = 11.32, p = 0.010, φ = 0.200).




3.2 High patient satisfaction in the interprofessional training ward A-STAR

Patients in the A-STAR training ward expressed high satisfaction across various aspects of their care and ward rounds (Figure 2). Satisfaction rates in the following aspects were not significantly different from those in conventional wards. The results are comparably excellent regardless of the type of ward: Specifically, 99.1% (n = 112) were content with the treatment of their medical complaints (χ2(3) = 3.43, p = 0.330), 98.4% (n = 121) valued discussions about their treatment during the stay (χ2(3) = 5.87, p = 0.118), and 98.3% (n = 123) endorsed the overall atmosphere on the ward (χ2(3) = 3.41, p = 0.333). Additionally, satisfaction levels remained high regarding the conduct of interprofessional ward rounds (96.7%, n = 123; χ2(3) = 5.39, p = 0.146) and their atmosphere (96.0%, n = 124; χ2(3) = 1,814, p = 0.612). Furthermore, 92.9% (n = 112) were satisfied with the medical outcome and acknowledged collaborating with the interprofessional medical team to decide on further care (χ2(3) = 1.97, p = 0.580). Due to the comparable results, the figure for clarity only shows the outcomes from the interprofessional training ward (Figure 2).
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FIGURE 2
 High levels of patient satisfaction across various care aspects in A-STAR interprofessional training ward. Patients in the A-STAR training ward expressed substantial satisfaction across multiple facets of their care and ward rounds. Satisfaction levels in these areas showed no significant variance compared to conventional wards, with equally excellent results across all ward types. Specifically, 99.1% (n = 112) were satisfied with the treatment of their medical complaints (χ2(3) = 3.43, p = 0.330), 98.4% (n = 121) appreciated discussions about their treatment during the stay (χ2(3) = 5.87, p = 0.118), and 98.3% (n = 123) endorsed the general atmosphere on the ward (χ2(3) = 3.41, p = 0.333). Additionally, satisfaction levels remained high concerning how interprofessional ward rounds were conducted (96.7%, n = 123; χ2(3) = 5.39, p = 0.146) and their atmosphere (96.0%, n = 124; χ2(3) = 1,814, p = 0.612). Furthermore, 92.9% (n = 112) were content with the medical outcome and acknowledged collaborating with the interprofessional medical team to decide on further care (χ2(3) = 1.97, p = 0.580). Notably, these results mirrored the perceptions from conventional wards, as evidenced by the Chi-Square test.




3.3 Perceived professional competence: equivalence between A-STAR and conventional ward medical teams as viewed by patients

Patient perceptions of competence were comparable between the A-STAR’s team of medical students and nursing trainees and the conventional wards’ professional medical teams in areas of knowledge (A-STAR: n = 75, CW: n = 83; χ2(3) = 2.31, p = 0.315), communication (A-STAR: n = 77, CW: n = 88; χ2(3) = 2.37, p = 0.500), professional demeanor (A-STAR: n = 75, CW: n = 86; χ2(3) = 2.33, p = 0.312), and empathy (A-STAR: n = 77, CW: n = 82; χ2(3) = 7.30, p = 0.063), as demonstrated in Figure 3. Both teams were highly rated across these domains.
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FIGURE 3
 Comparative patient perceptions of medical team competency: A-STAR vs. conventional wards. Patients generally perceived medical teams in the A-STAR interprofessional training ward—led by final-year medical students and nursing trainees—as equivalently competent to the professional teams in conventional wards (CW), which professional doctors and nurses led. Notably, no significant differences were found in patient evaluations between the two ward types in terms of: Knowledge (A-STAR: n = 75, CW: n = 83; χ2(3) = 2.31. p = 0.315), communication (A-STAR: n = 77, CW: n = 88; χ2(3) = 2.37, p = 0.500), professional appearance (A-STAR: n = 75, CW: n = 86; χ2(3) = 2.33, p = 0.312), and empathy (A-STAR: n = 77; CW: n = 82; χ2(3) = 7.30, p = 0.063), as determined by the Chi-Square test.




3.4 Comparing patient outcomes: mortality and complications in A-STAR vs. conventional wards

We analyzed outcome data from 1,482 A-STAR group patients and 5,752 conventional ward patients, with sociodemographic details presented in Table 2. The A-STAR group had a notably higher percentage of male patients (73.5%) than the conventional wards (70.4%, χ 2(1) = 5.12, p = 0.024). Additionally, A-STAR patients were significantly younger, averaging 59 years, compared to the 61-year average in conventional wards (Mann–Whitney-U-Test, p < 0.01).



TABLE 2 Patient characteristics of the patients included in the outcome analysis (2019–2022).
[image: Table2]

In examining patient outcomes, the A-STAR group and conventional wards demonstrated no significant differences in several key areas despite varying patient demographics and illness severities. Detailed findings, visualized in Figure 4, are outlined below:

• Discharge Against Medical Advice: Both groups presented similar occurrences of discharge against medical advice (A-STAR: 1% [n = 14] vs. conventional wards: 0.8% [n = 47], χ2(1) = 0.53, p = 0.468).

• Readmission Rates: Comparable rates of readmission due to complications were noted between A-STAR and conventional wards (0.4% [n = 5] vs. 0.3% [n = 17] respectively, χ2(1) = 0.17, p = 0.683).

• Transfer to Intensive Care: Transfer rates to intensive care units showed no significant difference between the two groups (A-STAR: 9.4% [n = 125] vs. Conventional Wards: 8.9% [n = 496], χ2(1) = 0.30, p = 0.582), even with the A-STAR group hosting patients with a higher average severity of illness (Case-Mix-Index: 2.4 vs. 2.1).

• Mortality Rates: Mortality rates were likewise consistent between A-STAR and conventional wards (1.2% [n = 16] vs. 1.3% [n = 71], χ2(1) = 0.05, p = 0.892). In both settings, 3/4 of the mortality cases were due to palliative conditions, including but not limited to cancer and acute-on-chronic liver failure.
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FIGURE 4
 Clinical outcomes exhibited in A-STAR interprofessional training (n = 1,482, star) ward patients (n = 1,482, star) as compared to conventional wards (CW, n = 5,752). No significant difference was observed between the A-STAR group and conventional wards regarding discharge against medical advice (1.0% [n = 14] vs. 0.8% [n = 47]; χ2(1) = 0.53, p = 0.468). Comparable readmission rates due to complications were experienced in both groups (0.4% [n = 5] vs. 0.3% [n = 17]; χ2(1) = 0.17, p = 0.683). Patient transfers from both A-STAR and conventional wards to the intensive care unit were not significantly different (9.4% [n = 125] vs. 8.9% [n = 496]; χ2(1) = 0.30, p = 0.582). Mortality rates exhibited no significant divergence between the A-STAR group and conventional wards (1.2% [n = 16] vs. 1.3% [n = 71]; χ2(1) = 0.05, p = 0.892).




3.5 Maximized patient engagements and positive views on care and cooperation within the A-STAR ward

The A-STAR as well as the conventional wards show notable results highlighting the positive impact of teamwork. The A-STAR demonstrates comparable outcomes to those of the conventional wards in the following aspects:

100% (n = 121) affirmed that the team assisted them in comprehending all pertinent information (χ2(3) = 5.10, p = 0.165),

99.2% (n = 123) felt well cared for (χ2(3) = 1.78, p = 0.411),

98.3% (n = 119) would recommend the ward to friends or family (χ2(3) = 2.19, p = 0.534),

97.4% (n = 114) believed the team understood what was important to them (χ2(3) = 3.53, p = 0.317), and

96.6% (n = 117) acknowledged the team’s collaboration as a positive influence on their well-being (χ2(3) = 6.55, p = 0.088).

These findings were statistically akin to perceptions from conventional wards, as indicated by the Chi-Square test results. The figure exclusively presents the results from the A-STAR (Figure 5).
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FIGURE 5
 Optimized patient experiences and favorable perceptions of care and collaboration in the A-STAR Ward. A substantial majority of A-STAR patients positively reviewed their care, comparable to those of conventional wards: 96.6% (n = 117) affirmed the team’s collaboration beneficially impacted their well-being (χ2(3) = 6.55, p = 0.088); 97.4% (n = 114) felt the interprofessional team grasped their priorities (χ2(3) = 3.53, p = 0.317); 98.3% (n = 119) would recommend the interprofessional ward to friends/family (χ2(3) = 2.19, p = 0.534); 99.2% (n = 123) felt well cared for (χ2(3) = 1.78, p = 0.411); and 100% (n = 121) agreed the team facilitated understanding of medical information (χ2(3) = 5.10, p = 0.165).




3.6 Elevating patient experience through compassionate and inclusive care in A-STAR

Patients consistently lauded “the universal kindness of the staff in their open-ended feedback.” One patient spotlighted the clarity and comprehensiveness with which medical students explained medical aspects, appreciating the nursing staff’s availability and promptness in addressing problems or inquiries. Highlights from patient insights included:

• Intensive care and candid discussions regarding risks, potential outcomes, and therapeutic alternatives by medical students,

• Meticulous preparation for potentially severe scenarios, and

• Provisions for private, post-round discussions to address lingering questions.

Another patient valued the “prompt information and active involvement in the therapeutic journey,” acknowledging the feeling of being treated as an equal and active participant due to the unhurried, attentive interactions with staff. “It seemed like all team members, spanning medical to nursing, were acquainted with my symptoms and worries. Every professional group collaborated flawlessly, each playing their specific role,” shared another patient.




4 Discussion


4.1 Enhanced health outcomes through interprofessional collaboration: a scientific exploration

In 2009, a Cochrane review substantiated that interventions fostering practice-based interprofessional collaboration can ameliorate health-related processes and outcomes (67). However, deducing generalizable conclusions regarding interprofessional collaboration’s fundamental elements and efficacy proved complex due to constraints such as the scarcity of studies, variable sample population sizes, challenges in collaboration conceptualization and measurement, and variability in interventions and context (67). After this, the body of research has seen modest augmentation, with a predominant focus on exploring patient satisfaction (13, 16, 19, 35, 60–62, 66, 67). Typically, these studies have been constrained by a restricted case pool, and only a minimal subset has undertaken comparative analyses between training and conventional wards.

Our research stands out as the most comprehensive controlled study to date, meticulously examining patient satisfaction through a detailed 42-question survey. Our findings highlight that patient care on the A-STAR ward is not only on par with, but in certain aspects, exceeds the quality observed on conventional wards, both from subjective and objective standpoints.

Patients in our study uniformly expressed significant satisfaction across diverse facets of their hospital stay. In particular, they strongly appreciated the ward’s round atmosphere, its conduct, the clarity of information regarding their treatment and disease progression, and in-depth treatment discussions throughout their stay. Notably, a higher percentage of A-STAR group patients felt their medical questions and anxieties were thoroughly and considerately addressed by the healthcare team compared to those in conventional wards.

High patient satisfaction rates, especially in communication, resonate with findings from earlier studies in training ward environments. Freeth et al. pioneered patient satisfaction research in their UK rheumatology-orthopedic training ward, discovering a pronounced appreciation for enhanced attention among a cohort of 34 patients (35). A follow-up study by the same team compared patient experiences with conventional wards reinforced these insights, showing elevated satisfaction in areas like “patient question response,” “patient information provision,” and “meeting patient needs” (61). Lindblom et al. explored the satisfaction levels of almost 300 patients at their Swedish orthopedic training ward, surveying after medical care by students at varied educational levels (66). Patient feedback from their satisfaction questionnaire revealed prominent satisfaction, rated from good to excellent, particularly regarding disease and treatment information. The team’s interaction with and accessibility to patients was also highly valued. A study by Brewer et al. indicated similarly high satisfaction scores within their general medical training ward at Royal Perth Hospital in Australia, registering top-average scores in all categories of the hospital’s standard patient satisfaction survey (16). However, this study did not provide a comparison with conventional wards. In another investigation, Straub et al. evaluated satisfaction among 56 pediatric patients and 109 parents in a German pediatric training ward, finding exemplary ratings in information dissemination, interprofessional cooperation, and the influence of trainee nurses and physicians on overall care (62). Hallin et al., researching 84 patients in a Danish orthopedic training ward, found that patients felt significantly better informed and more satisfied regarding home care information (56). These patients also believed that the interprofessional training ward staff incorporated their home circumstances more comprehensively into discharge planning and reported a notably higher level of involvement in treatment decisions.

A limitation of our study involves using a non-standardized patient questionnaire. Conversely, Marcussen et al. applied the standardized Client Satisfaction Questionnaire (CSQ-8) in their study with 129 patients at a psychiatric training ward in Denmark, discovering significantly elevated satisfaction rates compared to a control group of 123 patients (59).

The consistently high patient satisfaction in interprofessional training wards can be ascribed to an optimal patient-healthcare-worker ratio, enabling more regular discussions and continual interprofessional briefings among healthcare workers, ensuring unified information distribution to the patient.

Our study is the first to compare trainee and professional healthcare team performances, revealing that A-STAR patients perceived medical students and nursing trainees as equally proficient as professional teams in conventional wards regarding knowledge, communication, professional demeanor, and empathy. Given patients’ constrained capacity to evaluate medical treatments due to their non-specialist knowledge, easily assessable aspects like communication become vital in enhancing their comfort and assurance in the care provided.

Furthermore, our study validates patient and health worker relationship perceptions in interprofessional training wards using the objective metric of discharges against medical advice. No significant differences were observed between the A-STAR group and conventional wards in this regard, indicating that trainees typically established effective doctor-patient relationships in most cases.

Despite A-STAR patients exhibiting a higher severity of illness, they experienced readmission rates and patient transfers to the intensive care unit comparable to those in conventional wards. While numerous studies illustrate that interprofessional interventions can reduce complication rates (19, 38–41, 55, 57, 58), data specifically on interprofessional training wards remain sparse. For example, Hallin et al. found no difference in 90-day readmission rates between their orthopedic training ward (1,109 patients) and conventional wards (4,653 patients) from 2006 to 2011 (55). Recent data from the HIPSTA surgical training ward in Germany, as published by Kuner et al., revealed no substantial differences in the rate or severity of postoperative complications between 232 training ward patients and 465 conventional ward patients (58). Notably, the training ward saw fewer reoperations, demonstrating a variance in surgical intervention frequencies between the two settings. Hansen et al. evaluated the quality of life in 62 patients from a Danish orthopedic training ward and 72 from conventional wards 3 months post-hospital stay, finding no significant differences in outcomes between the two groups (57).

Comparable mortality rates were observed between the A-STAR group and conventional wards, with most deaths in both contingents attributed to the palliative status of underlying conditions. This aligns with Hallin et al. and Kuner et al., who reported no significant mortality rate differences in their cohorts (55, 58).

These findings reinforce the safety and reliability of patient care in training wards, ensuring that patients can confidently receive treatment in these environments. A prevalent limitation across all studies, the present study included, is the need for more controlled patient randomization. Nevertheless, existing data suggests that implementing such randomization would not negatively impact patient outcomes. Further research, especially focusing on the quality of patient transitions to post-inpatient sectors and family care quality, is imperative to understand the impacts of interprofessional training wards on patient care and outcomes thoroughly.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Ethikkommission bei der Universität Regenburg Universität Regensburg, 93040 Regensburg (20-1805_1-101). 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

SS-H: Conceptualization, Data curation, Formal analysis, Project administration, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. EA: Data curation, Investigation, Writing – review & editing. MMe: Data curation, Investigation, Writing – review & editing. SA-F: Conceptualization, Methodology, Writing – review & editing. KR: Conceptualization, Methodology, Writing – review & editing. SR: Writing – original draft, Writing – review & editing. BM: Writing – review & editing. AM: Writing – review & editing. CK: Supervision, Writing – review & editing. SS: Writing – review & editing. MMü: Conceptualization, Funding acquisition, Methodology, Project administration, Resources, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

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



Acknowledgments

We sincerely thank the devoted interprofessional teams from both the A-STAR and conventional units, whose commitment and collaboration were vital to the success of this study. Additionally, we express deep appreciation to the patients of the interprofessional training ward, whose essential participation and contributions were indispensable to this research.



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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2024.1320027/full#supplementary-material


SUPPLEMENTARY DATA SHEET 1 | German questionnaire.



SUPPLEMENTARY DATA SHEET 2 | Questionnaire in English translation.




References

 1. Gilbert, JH, Yan, J, and Hoffman, SJ. A WHO report: framework for action on interprofessional education and collaborative practice. J Allied Health. (2010) 1:196–7. 

 2. El-Awaisi, A, Wilby, KJ, Wilbur, K, El Hajj, MS, Awaisu, A, and Paravattil, B. A middle eastern journey of integrating interprofessional education into the healthcare curriculum: a SWOC analysis. BMC Med Educ. (2017) 17:15. doi: 10.1186/s12909-016-0852-5 

 3. Dyess, AL, Brown, JS, Brown, ND, Flautt, KM, and Barnes, LJ. Impact of interprofessional education on students of the health professions: a systematic review. J Educ Eval Health Prof. (2019) 16:33. doi: 10.3352/jeehp.2019.16.33 

 4. Truong, H-A, Gorman, MJ, East, M, Klima, DW, Hinderer, KA, Hogue, GL , et al. The eastern shore collaborative for interprofessional education's implementation and impact over five years. Am J Pharm Educ. (2018) 82:6522. doi: 10.5688/ajpe6522 

 5. Villalobos, M, Deis, N, Wesselmann, S, Seufferlein, T, Ehlers, F, Mahler, C , et al. Heidelberger Meilenstein Kommunikation (HeiMeKOM) – Erfahrungen, Best Practice Beispiele und Empfehlungen aus dem Abschluss-Symposium am 30./31. Januar 2020. Gesundheitswesen. (2022) 84:968–70. doi: 10.1055/a-1375-0922 

 6. Reeves, S, Pelone, F, Harrison, R, Goldman, J, and Zwarenstein, M. Interprofessional collaboration to improve professional practice and healthcare outcomes. Cochrane Database Syst Rev. (2017) 2018:CD000072. doi: 10.1002/14651858.CD000072.pub3 

 7. McNaughton, S. The long-term impact of undergraduate interprofessional education on graduate interprofessional practice: a scoping review. J Interprof Care. (2018) 32:426–35. doi: 10.1080/13561820.2017.1417239 

 8. Barr, H. Effective interprofessional education: argument, assumption and evidence. Oxford, Malden, MA: Blackwell Pub. [in association with] CAIPE (2008). 180 p.

 9. Peduzzi, M, Norman, IJ, Germani, AC, Da Silva, JA, and de Souza, GC. Educação interprofissional: formação de profissionais de saúde para o trabalho em equipe com foco nos usuários. Rev Esc Enferm USP. (2013) 47:977–83. doi: 10.1590/S0080-623420130000400029

 10. Khan, NS, Shahnaz, SI, and Gomathi, KG. Currently available tools and teaching strategies for the interprofessional education of students in health professions: literature review. Sultan Qaboos Univ Med J. (2016) 16:e277–85. doi: 10.18295/squmj.2016.16.03.003 

 11. Wahlström, O, Sandén, I, and Hammar, M. Multiprofessional education in the medical curriculum. Med Educ. (1997) 31:425–9. doi: 10.1046/j.1365-2923.1997.00669.x

 12. Mette, M, Baur, C, Hinrichs, J, Oestreicher-Krebs, E, and Narciß, E. Implementing MIA – Mannheim's interprofessional training ward: first evaluation results. GMS J Med Educ. (2019) 36:Doc35. doi: 10.3205/zma001243 

 13. Mihaljevic, AL, Schmidt, J, Mitzkat, A, Probst, P, Kenngott, T, Mink, J , et al. Heidelberger Interprofessionelle Ausbildungsstation (HIPSTA): a practice- and theory-guided approach to development and implementation of Germany's first interprofessional training ward. GMS J Med Educ. (2018) 35:Doc33. doi: 10.3205/zma001179 

 14. Reeves, S, and Freeth, D. The London training ward: an innovative interprofessional learning initiative. J Interprof Care. (2002) 16:41–52. doi: 10.1080/13561820220104159

 15. Dando, N, d'Avray, L, Colman, J, Hoy, A, and Todd, J. Evaluation of an interprofessional practice placement in a UK in-patient palliative care unit. Palliat Med. (2012) 26:178–84. doi: 10.1177/0269216311400479 

 16. Brewer, ML, and Stewart-Wynne, EG. An Australian hospital-based student training ward delivering safe, client-centred care while developing students' interprofessional practice capabilities. J Interprof Care. (2013) 27:482–8. doi: 10.3109/13561820.2013.811639 

 17. Bode, SF, Friedrich, S, and Straub, C. “We just did it as a team”: learning and working on a paediatric interprofessional training ward improves interprofessional competencies in the short- and in the long-term. Med Teach. (2023) 45:264–271. doi: 10.1080/0142159X.2022.2128998 

 18. Jakobsen, F. An overview of pedagogy and organisation in clinical interprofessional training units in Sweden and Denmark. J Interprof Care. (2016) 30:156–64. doi: 10.3109/13561820.2015.1110690 

 19. Oosterom, N, Floren, LC, ten Cate, O, and Westerveld, HE. A review of interprofessional training wards: enhancing student learning and patient outcomes. Med Teach. (2019) 41:547–54. doi: 10.1080/0142159X.2018.1503410 

 20. Thistlethwaite, J. Integrated care and interprofessional education. Clin Teach. (2023) 20:e13552. doi: 10.1111/tct.13552 

 21. Zelić, L, Bolander Laksov, K, Samnegård, E, Ivarson, J, and Sondén, A. Call the on-call: authentic team training on an interprofessional training ward – a case study. Adv Med Educ Pract. (2023) 14:875–87. doi: 10.2147/AMEP.S413723 

 22. Straub, C, Bode, SF, Willems, J, Farin-Glattacker, E, and Friedrich, S. Challenges and opportunities of evaluating work based interprofessional learning: insights from a pediatric interprofessional training ward. Front Med (Lausanne). (2023) 10:1244681. doi: 10.3389/fmed.2023.1244681

 23. Mitzkat, A, Mink, J, Arnold, C, Mahler, C, Mihaljevic, AL, Möltner, A , et al. Development of individual competencies and team performance in interprofessional ward rounds: results of a study with multimodal observations at the Heidelberg interprofessional training ward. Front Med (Lausanne). (2023) 10:1241557. doi: 10.3389/fmed.2023.1241557 

 24. Mink, J, Zurek, B, Götsch, B, Mihaljevic, AL, Mitzkat, A, Trierweiler-Hauke, B , et al. How do former medical and nursing undergraduates describe their learning on an interprofessional training Ward 12–18 months later? – a retrospective qualitative analysis. BMC Med Educ. (2023) 23:275. doi: 10.1186/s12909-023-04212-5 

 25. Brätz, J, Bußenius, L, Brätz, I, Grahn, H, Prediger, S, and Harendza, S. Assessment of final-year medical students' entrustable professional activities after education on an interprofessional training ward: a case-control study. Perspect Med Educ. (2022) 11:266–72. doi: 10.1007/s40037-022-00720-0 

 26. Bode, S, Dürkop, A, Wilcken, H, Peters, S, and Straub, C. Interprofessional learning during SARS-CoV-2 (COVID-19) pandemic conditions: the learning project I-reCovEr as a substitute for a rotation on an interprofessional training ward. GMS J Med Educ. (2021) 38:Doc13. doi: 10.3205/zma001409 

 27. Mink, J, Mitzkat, A, Krug, K, Mihaljevic, A, Trierweiler-Hauke, B, Götsch, B , et al. Impact of an interprofessional training ward on interprofessional competencies – a quantitative longitudinal study. J Interprof Care. (2021) 35:751–9. doi: 10.1080/13561820.2020.1802240 

 28. Ivarson, J, Zelic, L, Sondén, A, Samnegård, E, and Bolander, LK. Call the on-call: a study of student learning on an interprofessional training ward. J Interprof Care. (2021) 35:275–83. doi: 10.1080/13561820.2020.1725452 

 29. Hallin, K, and Kiessling, A. A safe place with space for learning: experiences from an interprofessional training ward. J Interprof Care. (2016) 30:141–8. doi: 10.3109/13561820.2015.1113164 

 30. Lindh Falk, A, Hammar, M, and Nyström, S. Does gender matter? Differences between students at an interprofessional training ward. J Interprof Care. (2015) 29:616–21. doi: 10.3109/13561820.2015.1047491 

 31. Morphet, J, Hood, K, Cant, R, Baulch, J, Gilbee, A, and Sandry, K. Teaching teamwork: an evaluation of an interprofessional training ward placement for health care students. Adv Med Educ Pract. (2014) 5:197–204. doi: 10.2147/AMEP.S61189 

 32. Lachmann, H, Ponzer, S, Johansson, U-B, Benson, L, and Karlgren, K. Capturing students' learning experiences and academic emotions at an interprofessional training ward. J Interprof Care. (2013) 27:137–45. doi: 10.3109/13561820.2012.724124 

 33. Pelling, S, Kalen, A, Hammar, M, and Wahlström, O. Preparation for becoming members of health care teams: findings from a 5-year evaluation of a student interprofessional training ward. J Interprof Care. (2011) 25:328–32. doi: 10.3109/13561820.2011.578222 

 34. Lidskog, M, Löfmark, A, and Ahlström, G. Learning through participating on an interprofessional training ward. J Interprof Care. (2009) 23:486–97. doi: 10.1080/13561820902921878 

 35. Freeth, D, Reeves, S, Goreham, C, Parker, P, Haynes, S, and Pearson, S. “Real life” clinical learning on an interprofessional training ward. Nurse Educ Today. (2001) 21:366–72. doi: 10.1054/nedt.2001.0567 

 36. Jacobsen, F, and Lindqvist, S. A two-week stay in an interprofessional training unit changes students' attitudes to health professionals. J Interprof Care. (2009) 23:242–50. doi: 10.1080/13561820902739858 

 37. Franz, S, Muser, J, Thielhorn, U, Wallesch, CW, and Behrens, J. Inter-professional communication and interaction in the neurological rehabilitation team: a literature review. Disabil Rehabil. (2020) 42:1607–15. doi: 10.1080/09638288.2018.1528634 

 38. Aaberg, OR, Ballangrud, R, Husebø, SI, and Hall-Lord, ML. An interprofessional team training intervention with an implementation phase in a surgical ward: a controlled quasi-experimental study. J Interprof Care. (2019) 18:1–10. doi: 10.1080/13561820.2019.1697216 

 39. Braun, B, Grünewald, M, Adam-Paffrath, R, Wesselborg, B, Wilm, S, Schendel, L , et al. Impact of interprofessional education for medical and nursing students on the nutritional management of in-patients. GMS J Med Educ. (2019) 36:Doc11. doi: 10.3205/zma001219 

 40. Greer, JA, Haischer-Rollo, G, Delorey, D, Kiser, R, Sayles, T, Bailey, J , et al. In-situ interprofessional perinatal drills: the impact of a structured debrief on maximizing training while sensing patient safety threats. Cureus. (2019) 11:e4096. doi: 10.7759/cureus.4096 

 41. Khan, A, Spector, ND, Baird, JD, Ashland, M, Starmer, AJ, Rosenbluth, G , et al. Patient safety after implementation of a coproduced family centered communication programme: multicenter before and after intervention study. BMJ. (2018) 363:k4764. doi: 10.1136/bmj.k4764 

 42. Yoshimoto, T, Nawa, N, Uemura, M, Sakano, T, and Fujiwara, T. The impact of interprofessional communication through ICT on health outcomes of older adults receiving home care in Japan – a retrospective cohort study. J Gen Fam Med. (2022) 23:233–40. doi: 10.1002/jgf2.534 

 43. Chua, WL, Legido-Quigley, H, Jones, D, Hassan, NB, Tee, A, and Liaw, SY. A call for better doctor-nurse collaboration: a qualitative study of the experiences of junior doctors and nurses in escalating care for deteriorating ward patients. Aust Crit Care. (2020) 33:54–61. doi: 10.1016/j.aucc.2019.01.006 

 44. Remington, TL, Foulk, MA, and Williams, BC. Evaluation of evidence for interprofessional education. Am J Pharm Educ. (2006) 70:66. doi: 10.5688/AJ700366 

 45. Humphris, D, and Hean, S. Educating the future workforce: building the evidence about interprofessional learning. J Health Serv Res Policy. (2004) 9:24–7. doi: 10.1258/135581904322724103 

 46. Zwarenstein, M, Bryant, W, and Reeves, S. In-service interprofessional education improves inpatient care and patient satisfaction. J Interprof Care. (2003) 17:401–2. doi: 10.1080/13561820310001608249 

 47. Irajpour, A, Norman, I, and Griffiths, P. Interprofessional education to improve pain management. Br J Community Nurs. (2006) 11:29–32. doi: 10.12968/BJCN.2006.11.1.20282

 48. Martin, JS, Ummenhofer, W, Manser, T, and Spirig, R. Interprofessional collaboration among nurses and physicians: making a difference in patient outcome. Swiss Med Wkly. (2010) 140:w13062. doi: 10.4414/smw.2010.13062 

 49. Lutfiyya, MN, Chang, LF, McGrath, C, Dana, C, and Lipsky, MS. The state of the science of interprofessional collaborative practice: a scoping review of the patient health-related outcomes based literature published between 2010 and 2018. PLoS One. (2019) 14:e0218578. doi: 10.1371/journal.pone.0218578 

 50. McCutcheon, LR, Haines, ST, Valaitis, R, Sturpe, DA, Russell, G, Saleh, AA , et al. Impact of interprofessional primary care practice on patient outcomes: a scoping review. SAGE Open. (2020) 10:215824402093589. doi: 10.1177/2158244020935899

 51. Purnasiwi, D, and Jenie, IM. Literature review: effect of Interprofessional collaboration implementation of patient services. J Occup Saf Health. (2021) 10:265. doi: 10.20473/ijosh.v10i2.2021.265-272

 52. Lapkin, S, Levett-Jones, T, and Gilligan, C. A systematic review of the effectiveness of interprofessional education in health professional programs. Nurse Educ Today. (2013) 33:90–102. doi: 10.1016/j.nedt.2011.11.006 

 53. Reeves, S, Clark, E, Lawton, S, Ream, M, and Ross, F. Examining the nature of interprofessional interventions designed to promote patient safety: a narrative review. Int J Qual Health Care. (2017) 29:144–50. doi: 10.1093/intqhc/mzx008 

 54. Dow, AW, Zhu, X, Sewell, D, Banas, CA, Mishra, V, and Tu, S-P. Teamwork on the rocks: rethinking interprofessional practice as networking. J Interprof Care. (2017) 31:677–8. doi: 10.1080/13561820.2017.1344048 

 55. Hallin, K, Gordon, M, Sköldenberg, O, Henriksson, P, and Kiessling, A. Readmission and mortality in patients treated by interprofessional student teams at a training ward compared with patients receiving usual care: a retrospective cohort study. BMJ Open. (2018) 8:e022251. doi: 10.1136/bmjopen-2018-022251 

 56. Hallin, K, Henriksson, P, Dalén, N, and Kiessling, A. Effects of interprofessional education on patient perceived quality of care. Med Teach. (2011) 33:e22–6. doi: 10.3109/0142159X.2011.530314

 57. Hansen, TB, Jacobsen, F, and Larsen, K. Cost effective interprofessional training: an evaluation of a training unit in Denmark. J Interprof Care. (2009) 23:234–41. doi: 10.1080/13561820802602420 

 58. Kuner, C, Doerr-Harim, C, Feißt, M, Klotz, R, Heger, P, Probst, P , et al. Clinical outcomes of patients treated on the Heidelberg interprofessional training ward vs. care on a conventional surgical ward: a retrospective cohort study. J Interprof Care. (2022) 36:552–9. doi: 10.1080/13561820.2021.1975667 

 59. Marcussen, M, Nørgaard, B, Borgnakke, K, and Arnfred, S. Improved patient-reported outcomes after interprofessional training in mental health: a nonrandomized intervention study. BMC Psychiatry. (2020) 20:236. doi: 10.1186/s12888-020-02616-x 

 60. Meek, R, Morphet, J, Hood, K, Leech, M, and Sandry, K. Effect of interprofessional student-led beds on emergency department performance indicators. Emerg Med Australas. (2013) 25:427–34. doi: 10.1111/1742-6723.12118 

 61. Reeves, S, Freeth, D, McCrorie, P, and Perry, D. “It teaches you what to expect in future…”: interprofessional learning on a training ward for medical, nursing, occupational therapy and physiotherapy students. Med Educ. (2002) 36:337–44. doi: 10.1046/j.1365-2923.2002.01169.x

 62. Straub, C, and Bode, SF. Patients' and parents' percetion of care on a paediatric interprofessional training ward. BMC Med Educ. (2019) 19:374. doi: 10.1186/s12909-019-1813-6 

 63. Kaiser, L, Conrad, S, Neugebauer, EA, Pietsch, B, and Pieper, D. Interprofessional collaboration and patient-reported outcomes in inpatient care: a systematic review. Syst Rev. (2022) 11:169. doi: 10.1186/s13643-022-02027-x 

 64. Lapkin, S, Levett-Jones, T, and Gilligan, C. The effectiveness of interprofessional education in university-based health professional programs: a systematic review. JBI Evid Synth. (2011) 9:1917–70. doi: 10.11124/JBISRIR-2011-103 

 65. Thistlethwaite, J. Interprofessional education: a review of context, learning and the research agenda. Med Educ. (2012) 46:58–70. doi: 10.1111/j.1365-2923.2011.04143.x 

 66. Lindblom, P, Scheja, M, Torell, E, Astrand, P, and Felländer-Tsai, L. Learning orthopaedics: assessing medical students' experiences of interprofessional training in an orthopaedic clinical education ward. J Interprof Care. (2007) 21:413–23. doi: 10.1080/13561820701401346 

 67. Zwarenstein, M, Goldman, J, and Reeves, S. Interprofessional collaboration: effects of practice-based interventions on professional practice and healthcare outcomes. Cochrane Database Syst Rev. (2009):CD000072. doi: 10.1002/14651858.CD000072.pub2 

 68. DeSilets, LD. An update on Kirkpatrick's model of evaluation: part two. J Contin Educ Nurs. (2018) 49:292–3. doi: 10.3928/00220124-20180613-02 

 69. Alsalamah, A, and Callinan, C. The Kirkpatrick model for training evaluation: bibliometric analysis after 60 years (1959–2020). Ind Commer Train. (2022) 54:36–63. doi: 10.1108/ict-12-2020-0115

 70. Thistlethwaite, JE, Forman, D, Matthews, LR, Rogers, GD, Steketee, C, and Yassine, T. Competencies and frameworks in interprofessional education: a comparative analysis. Acad Med. (2014) 89:869–75. doi: 10.1097/ACM.0000000000000249

 71. Brewer, ML, and Jones, S. An interprofessional practice capability framework focusing on safe, high-quality, client-centred health service. J Allied Health. (2013) 42:e45–9.

 72. Sottas, B. Handbuch für Lernbegleiter auf interprofessionellen Ausbildungsstationen. Stuttgart: Robert Bosch Stiftung (Hg.) (2020).

 73. Nock, L. Interprofessionelle Ausbildungsstationen – Ein Praxisleitfaden. Heidelberg & Frankfurt: Robert Bosch Stiftung (Hg.) (2018).

 74. Medizinischer Fakultätentag. National Competence-Based Catalogue of learning objectives for undergraduate medical education (NKLM 2.0) (2021). Available at: https://nklm.de/zend/menu

 75. Cuff, P, Schmitt, M, Zierler, B, Cox, M, de Maeseneer, J, Maine, LL , et al. Interprofessional education for collaborative practice: views from a global forum workshop. J Interprof Care. (2014) 28:2–4. doi: 10.3109/13561820.2013.828910 

 76. Frenk, J, Chen, L, Bhutta, ZA, Cohen, J, Crisp, N, Evans, T , et al. Health professionals for a new century: transforming education to strengthen health systems in an interdependent world. Lancet. (2010) 376:1923–58. doi: 10.1016/S0140-6736(10)61854-5

 77. Bundesministerium für Gesundheit. Referentenentwurf des Bundesministeriums für Gesundheit Verordnung zur Neuregelung der ärztlichen Ausbildung. Berlin: Bundesministerium für Gesundheit. (2023). Available at: https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/Gesetze_und_Verordnungen/GuV/A/AEApprO_RefE_ueberarbeitet.pdf

 78. Interprofessional Education Collaborative. Core competencies for interprofessional collaborative practice. DC: Update. Washington (2016).

 79. Interprofessional Education Collaborative Expert Panel. Core competencies for interprofessional collaborative practice: Report of an expert panel. Interprofessional Education Collaborative Expert Panel: Washington, DC. (2011). Available at: https://ipec.memberclicks.net/assets/2011-Original.pdf

 80. Canadian Interprofessional Health Collaborative. A national interprofessional competency framework. Vancouver: Canadian Interprofessional Health Collaborative. (2010).

 81. Stanley, K, and Stanley, D. The HEIPS framework: scaffolding interprofessional education starts with health professional educators. Nurse Educ Pract. (2019) 34:63–71. doi: 10.1016/j.nepr.2018.11.004 

 82. Witti, MJ, Zottmann, JM, Wershofen, B, Thistlethwaite, JE, Fischer, F, and Fischer, MR. FINCA – a conceptual framework to improve interprofessional collaboration in health education and care. Front Med (Lausanne). (2023) 10:1213300. doi: 10.3389/fmed.2023.1213300 

 83. Greilich, PE, Kilcullen, M, Paquette, S, Lazzara, EH, Scielzo, S, Hernandez, J , et al. Team FIRST framework: identifying core teamwork competencies critical to interprofessional healthcare curricula. J Clin Transl Sci. (2023) 7:e106. doi: 10.1017/cts.2023.27 

 84. Gilbert, JH, Yan, J, and Hoffman, SJ. A WHO report: framework for action on interprofessional education and collaborative practice. J Allied Health. (2010) 39:196–7.

 85. Curtin University. Interprofessional capability framework. Perth: Curtin University. (2023).

 86. Bundesministerium für Bildung und Forschung. Masterplan Medizinstudium 2020. Berlin: Bundesministerium für Bildung und Forschung. (2017).

 87. Wissenschaftsrat. Neustrukturierung des Medizinstudiums und Änderung der Approbationsordnung für Ärzte | Empfehlungen der Expertenkommission zum Masterplan Medizinstudium 2020 (Drs. 7271–18). Köln: Wissenschaftsrat. (2018).


Copyright
 © 2024 Schlosser-Hupf, Aichner, Meier, Albaladejo-Fuertes, Ruttmann, Rusch, Michels, Mehrl, Kunst, Schmid and Müller. 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.

OPS/images/fmed-11-1320027-g005.jpg
The team helped me to understand
all the medical information.

I felt well cared for in the
interprofessional ward.

Iwould recommend treatment on
the interprofessional ward to my
friends/family.

The interprofessional team
understood what was important to
me.

The interprofessional team's
collaboration has had a positive
impact on my well-being

165% * 835%

*

£ 272% * 0.
316%: * 654

832%
2%
0%

=119

n=114

=117





OPS/images/fmed-11-1320027-t001.jpg
Characteristic
Age
1810 24 years
2510 34years
35 t0 S0years
510 70years
Above 70years
NA
Length of stay
110 3days
410 7days
810 14days
Above 14days
NA
Subjective health level at admission
Very good
Rather good
Rather poor
Very poor
NA
Subjective health level on the day of the interview
Very good
Rather good
Rather poor
Very poor
NA

TAR (n

8.0% (10)
6.4%(8)
14.4% (18)
50.4% (63)
13.6% (17)

7.2%(9)

27.2% (34)
32.0% (40)
20.8% (26)
10.4% (13)

9.6% (12)

34,4% (43)
24.0% (30)
25.6% (32)
10.4% (13)

5.6% (7)

45.6% (57)
40.0% (50)
6.4% (8)
0.8% (1)

7.2%(9)

25)

Conventional wards (n = 156)

4.5% (7)
7.1% (11)
11.5% (18)
51.3% (80)
17.9% (28)
7.7% (12)

22.4% (35)
25.0% (39)
26.9% (42)
16.0% (25)

9.6% (15)

28.2% (44)
28.2% (44)
21.2% (33)
19.9% (31)
2.6% (4)

38.5% (60)
49.4% (77)
5.8% (9)
13% (2)

5.1%(8)

7(3)=455 p=0.208

£(3)=585p=0.119

(3)=5.85 p =0.500





OPS/images/fmed-11-1320027-g003.jpg
p=0315

7330%]

Knowledge and
competence

p=0.500

o] 71604 ]

1950%

Communication

p=0312
-,

2670% § 2670%

Professional
appearance

p=0.063

so70% L550%

37.70%)

2320%)

Empathy

Yo m astar

cw
W Very good
8 Rather
good





OPS/images/fmed-11-1320027-g004.jpg
0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00%

Dismissal against medical advice

Readmission due to complications

Transfer to intensive care unit

Mortality

p=0.468
1.00% *
K.
p=0683
o Yo
030%
p=0.582

s.40% e
$90%
=059
Loy
130%

* BASTAR =CW
n=1482 n=5752





OPS/images/fmed-11-1320027-t002.jpg
Characteristic A-STAR (n = 1,482) Conventional wards (n

Age peool
Median (range) - yr 59 (18-101) 61(16-98)

Sex A(1)=5.12;p =0.024
Male - no. (%) 1,089 (73.5) 4052 (70.4)
Female - no. (%) 393(26.5) 1700 (29.5)

CMI (2019-2022) 24 21





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Evaluating the impact of interprofessional training wards on patient satisfaction and clinical outcomes: a mixed-methods analysis



		1 Introduction



		2 Materials and methods



		2.1 Patients



		2.2 Trial design



		2.3 Understanding the application process: interprofessional training ward enrollment and clinical work on the interprofessional student ward



		2.4 Evaluating patient outcomes and resource utilization in healthcare settings



		2.5 Statistical analysis – statistical comparison of qualitative variables









		3 Results



		3.1 Optimized patient interaction and communication in the interprofessional training ward A-STAR



		3.2 High patient satisfaction in the interprofessional training ward A-STAR



		3.3 Perceived professional competence: equivalence between A-STAR and conventional ward medical teams as viewed by patients



		3.4 Comparing patient outcomes: mortality and complications in A-STAR vs. conventional wards



		3.5 Maximized patient engagements and positive views on care and cooperation within the A-STAR ward



		3.6 Elevating patient experience through compassionate and inclusive care in A-STAR









		4 Discussion



		4.1 Enhanced health outcomes through interprofessional collaboration: a scientific exploration









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fmed-11-1320027-g001.jpg
My fears and concerns were taken into account by the

interprofessional team. p=0014
W *
709% 209% n=148
-100.0% -50.0% 0.0% 50.0% 100.0%

The team answered all my medical questions.
p=0.010

= #Tend o agree
- a=isi Tend to disagree
wStrongly disagree

-100.0% .50.0% 0.0% 50.0%





OPS/images/fmed-11-1320027-g002.jpg
A-STAR ‘s Patients were satisfied with...

the treatment of their medical . *

%
complaints. n=112

e o
* 5%

... the way their treatment was
discussed during their hospital stay.

...the general atmosphere on the
interprofessional ward.

..the way the interprofessional
ward rounds were conducted.

... the atmosphere of the
interprofessional ward rounds.

:120% STAl n=124

.. the medical outcome.






OPS/images/cover.jpg
’ frontiers | Frontiers in Medicine

Evaluating the impact of
interprofessional training wards
on patient satisfaction and clinical
outcomes: a mixed-methods
analysis












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
’ frontiers Frontiers in Medicine






