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Background: Patients’ illness perceptions are cognitive representations or beliefs structured around their condition. These perceptions have been associated with several important outcomes, including functional recovery and treatment adherence.



Objective: The aim of this study was to investigate the association between illness perception and related factors with treatment adherence among hemodialysis patients with cardio-renal syndrome in Yemen.



Methods: This cross-sectional study was conducted at two dialysis centers in Hadhramout Governorate, Yemen, from February to May 2021. Three self-administered questionnaires were used to collect the data. Data analysis was performed using SPSS version 23.0 with a significance level set at p < 0.05.



Results: In total, 100 patients answered all questions with a total response rate of 100%. The mean age ± standard deviation of participants was 53.46 ± 14.24 years. Most patients (87%) had a low level of treatment adherence, particularly in medication and diet restriction adherence. Furthermore, most patients (90%) had a moderate-to-high level of perceived illness threat. The findings revealed no significant correlation between overall illness perception and overall treatment adherence (r = 0.003, p = 0.975). However, the perceived consequences (r = −0.210, p < 0.05), and perceived timeline subscales (r = −0.276, p < 0.01) showed a negative correlation with total treatment adherence. Additional findings revealed a significant positive link between adherence and cardiac disorders (β = 4.292, p = 0.009), as well as a strong correlation between adherence and income level (β = 11.132, p < 0.001).



Conclusions: Our research found that most patients with cardio-renal syndrome had poor treatment adherence and had a moderate-to-high level of perceived illness threat. The results of the study showed that perceived consequences and perceived timeline subscales of illness perceptions had a negative correlation with overall treatment adherence, and the results revealed a significant positive link between adherence and cardiac disorders, as well as a strong correlation between adherence and income level. The findings suggest that nurses and clinicians should assess the illness perceptions specific to patients with cardio-renal syndrome disease when developing multidisciplinary interventions to help patients cope with and manage different aspects of their condition.
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1 Introduction

Cardio-renal syndrome (CRS) is acute or chronic heart or kidney malfunction that can cause immediate or chronic dysfunction in the other organ. Both heart and kidney function can be impaired by an acute or chronic systemic disorder (1), causing a combination of hemodynamic mechanisms, oxidative stress, neuro-hormonal activation, hypothalamus-pituitary stress, inflammation, anemia, and iatrogenic causes (2). Cardiovascular disease (CVD) is responsible for more than half of all fatalities in patients with chronic kidney disease (CKD) and is the main cause of death. Furthermore, chronic heart failure (HF) affects up to 30% of CKD patients (3, 4). Moreover, CKD affects 30%–50% of all patients with HF and is a potent risk factor for cardiovascular death and HF hospitalization (5). Therefore, both cardiac and renal diseases should be managed effectively to prevent or reduce the development or worsening of the adverse effects.

The healthcare system in Yemen has been severely compromised following 6 years of prolonged conflict. Approximately half of the nation's health facilities are currently inoperable, and the majority of those that are operational have severely restricted capabilities (6). The majority of the population is unable to access healthcare as a result of the devastation of health facilities in their respective regions or a lack of financial resources (7). The aforementioned variables often exacerbate the distress experienced by CRS patients, leading them to perceive minimal healthcare quality as adequate health services.

Successful renal replacement therapy (RRT) for patients with end-stage renal disease (ESRD) depends on proper patient self-care through adherence to significant aspects of the therapy, such as session attendance, fluid restriction, dietary modalities, and adherence to complex and established medical guidelines (8). Adherence to a treatment plan is acknowledged as a global health issue, with special significance in the care of cardiovascular patients (9). Patient adherence to the prescribed course of treatment is a crucial sign that chronic diseases are well-controlled (10) and non-adherence in ESRD is strongly correlated with poorer quality of life, increased mortality, and increased morbidity, including impaired physical abilities, depression, acute pulmonary edema, and congestive heart failure (11, 12). Early patient identification of those at risk for adverse outcomes can benefit from the knowledge of non-adherence risk and resiliency variables (13). Treatment adherence should be improved in this population to prevent and reduce the development of CRS and/or adverse effects. The early identification of poor treatment adherence and its associated factors is critically important.

Illness perceptions are a factor potentially affecting treatment adherence. The common-sense model (CSM) created by Leventhal et al. suggest a relationship between illness perceptions and treatment adherence (14). The CSM model proposes that individuals construct mental representations of a specific condition, which determines the coping behaviors and procedures used to manage the condition. In the CSM, illness perception denotes how a person conceptualizes and mentally frames living with the disease (14, 15). Although perceptions of illness have been the core of previous research (16–22), no studies have examined the relationship in patients with CRS. Culture-specific information contributes to the perception or construction of perception (23). However, no studies have examined the status of illness perceptions and treatment adherence among patients with CRS in Yemen. Illness perception and treatment adherence in this population may be influenced by receiving hemodialysis treatment. Therefore, the purpose of this study was to assess the levels of illness perception and treatment adherence and to examine the relationships between illness perception and related factors with treatment adherence among hemodialysis patients with CRS.



2 Materials and methods


2.1 Design and setting

A descriptive cross-sectional design was used to accomplish the study's aim. Patients were enrolled during regular visits to two dialysis centers in Hadhramout City, Yemen, from February to May 2021.



2.2 Procedure and participants

The criteria for inclusion were as follows: Yemeni patients diagnosed with any type of cardio-renal syndrome for at least 6 months and confirmed by the investigators, aged 18 years or older, able to read and comprehend the Arabic language, and underwent hemodialysis treatment three times per week for at least 3 months prior to study admission based on medical chart review. CRS mutation carriers and patients who had a psychiatric or cognitive disease were excluded. Patients were enrolled in the study using a convenience sampling technique. The sample size was calculated using a single proportion formula at a 95% confidence level (Z-score of 1.96) with a margin of error (E) of 0.1 and an estimated population proportion (p) of 0.5 (24). The initial calculated sample size was 97 participants. To account for a potential 5% non-response rate, the final sample size was adjusted to 100. Ultimately, 100 patients with CRS who attended dialysis centers during the study period and agreed to participate were included in the study.



2.3 Materials

The data were collected using three self-administered questionnaires:


2.3.1 The Demographic and Clinical Data Questionnaire

The researchers developed the Demographic and Clinical Data Questionnaire (DCDQ). This questionnaire has two sections: the first section has eight questions to assess participants’ demographic characteristics, including age, sex, marital status, educational level, income, occupation, no. of family members, and daily diet prepared. The second section has four questions to assess the patients’ clinical data.



2.3.2 The Brief Illness Perception Questionnaire

The Brief Illness Perception Questionnaire (Brief IPQ-Ar) was used to assess the patients’ illness perception among patients with CRS after obtaining formal permission from the author. Responses are assessed using a scale from 0 to 10. For items 1, 2, 5, 6, and 8, a 0 score indicates a positive illness perception and a score of 10 indicates a negative illness perception. For items 3, 4, and 7, a score of 0 indicates a negative illness perception, and 10 indicates a positive illness perception. Assessment of the causal representation was conducted through an open-ended response item, which asked the patients to list the three most important causal factors in their illness (item 9). The total illness perception scores were computed by summing up the scores for items 1–8 after reverse scoring items 3, 4, and 7. The range of possible (or potential) total scores is 0–80. A higher score reflects worse illness perception. For further interpretation of the Brief IPQ, the scores were divided into three groups: 0–27 was considered a low level of perceived illness threat, 28–55 was considered a moderate level of perceived illness threat, and 56–80 was considered a high level of perceived illness threat (25). The responses to item 9 were analyzed by categorizing the causes and utilizing descriptive statistics. We chose the Brief IPQ for its rapid assessment of illness perceptions, which is particularly beneficial for seriously ill patients (26). It has been validated in large-scale studies and is suitable for Arabic-speaking cardiac disease patients. The questionnaire was adopted from a previous Arabic study (27) and the Cronbach's alpha for the Brief IPQ-Ar was 0.79, which can be regarded as a good value.



2.3.3 The Treatment Adherence Questionnaire

The Treatment Adherence Questionnaire (TAQ) was used to evaluate treatment adherence in patients with CRS dependence on dialysis. This instrument includes dialysis adherence, medication adherence, fluid restriction adherence, and diet restriction adherence. The questionnaire contains 15 items, and the response options range from 1 to 4 on a 4-point Likert scale (1 = never, 2 = sometimes, 3 = most of the time, 4 = all the time). The total treatment adherence scores were computed by summing up the scores for items 1 to 15 after reverse scoring items 2, 3, 6, 8, 10, 14, and 15. The range of possible (or potential) total scores is 15–60. A better TAQ score indicates better treatment adherence. The total scores are categorized into three categories: 15–29 (<50%) indicate a low level of treatment adherence, 30–44 indicate moderate levels of treatment adherence, and 45–60 indicate a high level of treatment adherence (28). The questionnaire was adopted from a previous study by Kritpracha. The TAQ was selected because it comprehensively covers treatment adherence dimensions relevant to dialysis patients, including adherence to hemodialysis, medications, fluid restrictions, and dietary restrictions (29). The TAQ consists of 15 items and demonstrates high stability and internal consistency with a Cronbach's alpha of 0.827, making it an effective outcome measure (30).




2.4 Data analysis

The data were cleaned to remove all errors from the data collection. The sample characteristics are presented using descriptive statistics, such as mean, standard deviation, frequency, percentage, range, minimum, and maximum values. The relationship between illness perception and treatment adherence behavior was assessed using linear regression analysis and bivariate Pearson correlation analysis. Differences between groups were analyzed using one-way ANOVA. Data were analyzed using SPSS 21.0 for Windows (SPSS, Inc., Chicago, IL) with statistical significance set at p < 0.05.




3 Results


3.1 Patients’ characteristics

The demographic and health-related characteristics of the 100 patients diagnosed with cardio-renal syndrome are shown in Table 1. The patients had a mean age of 53.46 (SD = 14.24). The majority of the patients were male (63%), older than 40 (73%), unemployed (66%), had no formal education or primary school education (75%), were married (97%), and had insufficient monthly income (99%). The majority of the patients (80%) were diagnosed with cardio-renal syndrome stage 4. Most of the patients (95%) had family members who prepared their diet, and 83% of the patients lived with three to four family members. The clinical characteristics of the study participants are also shown in Table 1. More than half of the patients had been on hemodialysis for less than 5 years (56%), nearly three-quarters had been diagnosed with CRS within the past 5 years (73%), and two-thirds of the patients had hypertension disease (68%).


TABLE 1 Demographic and clinical characteristics (N = 100).
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3.2 Treatment adherence level

Table 2 summarizes the findings for overall treatment adherence and each dimension. The mean score of overall treatment adherence in the total sample was 2.73 ± 0.22, and most patients (87%) had a poor or low level of treatment adherence. Adherence to hemodialysis and fluid restriction was found to be at a moderate level, while adherence to medication and diet restriction was poor or at a low level (Table 2).


TABLE 2 Status of treatment adherence in four dimensions (N = 100).
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3.3 Illness perception level

The scores of the eight dimensions of illness perception are presented in Table 3. The total illness perception mean score among the 100 cardio-renal syndrome patients was 6.11 ± 0.78, and 90% of patients perceived CRS as a moderate-to-high threat. The highest mean scores were for the timeline, consequences, identity, illness coherence, and emotion dimensions. According to the findings, patients with CRS perceived high levels of threat in several illness perception dimensions, including consequences (the perceived impact of CRS on their life), timeline (the perceived duration of CRS), coherence (the perceived understanding of CRS), and emotion (the perceived impact of CRS on their emotional status).


TABLE 3 Status of illness threat perception (ITP) in eight dimensions (N = 100).
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3.4 Correlation analysis of illness perception, sociodemographic, clinical characteristics, and treatment adherence

The study’s results revealed no significant correlation between overall illness perception and overall treatment adherence (r = 0.003, p = 0.975) (Table 4). However, the perceived consequences and perceived timeline subscales of illness perception had a negative correlation with overall treatment adherence (r = −0.210, p < 0.05; r = −0.276, p < 0.01, respectively), as shown in Table 5, indicating that a higher level of perceived illness threat results in decreased treatment adherence.


TABLE 4 Correlation analysis of illness perception and treatment adherence among cardio-renal syndrome patients (N = 100).
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TABLE 5 Pearson correlation between illness perception and treatment adherence in each variable (N = 100).
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As shown in Table 6, the study’s results revealed that income level was positively correlated with adherence, as evidenced by the fact that income was a significant predictor of total adherence (β = 11.132, p < .001). Furthermore, there was a significant positive correlation between cardiac disorders and treatment adherence (β = 4.292, p = 0.009), suggesting that patients with cardiac diseases typically have greater adherence rates.


TABLE 6 Linear regression analysis between sociodemographic and clinical characteristics and total adherence (N = 100).
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4 Discussion

This was the first study in Yemen to assess the levels of illness perceptions and treatment adherence among patients with CRS undergoing dialysis treatment. In addition, no studies have examined the relationship between illness perception and treatment adherence in patients with CRS.


4.1 Demographic data and health information

Most of the participants with cardio-renal syndrome were male and older than 40. Al-hwiesh et al. supported these findings by reporting that the median age of individuals with cardio-renal syndrome was 56 (45–68) years, and the majority of them were male in Saudi Arabia (31). Regarding marital status and level of education, most of the participants were married and had either completed elementary school or had no formal education. These findings were in line with a prior study conducted in Yemen (32). Concerning comorbid disease, the majority of the patients had hypertension and diabetes mellitus. These findings were consistent with a previous study by Al-Jarallah (33).



4.2 Level of treatment adherence

Overall, treatment adherence was low among cardio-renal syndrome patients, mainly in two dimensions: medication adherence and diet restriction adherence. This may be because they do not know the non-adherence risk or understand the dietary instructions. Furthermore, these treatments are highly demanding and may necessitate a lifetime of therapy sessions, dietary and fluid restriction modifications, polymedication protocols, and follow-up consultations with a healthcare provider. This result was in line with some previous studies (34, 35) that stated that the recommendations for fluid and dietary restrictions were the most challenging for dialysis patients’ adherence to these restrictions. The patient's capability to follow several clinical guidelines and lifestyle modifications is crucial for the success of dialysis in ESRD (36). Patients at risk for or already suffering from cardiovascular disease should participate in cardiac health practices that prevent disease progression and improve their health status (37). A patient may perceive themselves to be fully adherent, even though they may not be taking their medications because the medications were not allotted due to a shortage of some medications and complaints of medication side effects. These findings were consistent with a previous study that showed that 74.7% of participants had poor medication adherence in patients with heart failure in Tanzania (38). Therefore, better treatment adherence should be highlighted in the clinical secondary prevention in patients with CRS.

The low treatment adherence observed in our study aligns with a WHO report indicating that adherence to chronic treatments can be as low as 50% (39). This finding is consistent with previous international research showing similarly low adherence rates in Yemen (40), Spain (41), and India (42). However, it contrasts with studies from Ethiopia (43), Jordan (44), and Saudi Arabia (45), which reported even lower adherence rates of 29%, 27.7%, and 23%, respectively. The low adherence rate in our study highlights a significant public health issue. Variations in findings across studies may stem from differences in research methodologies, patient populations, economic conditions, and the specific instruments used to assess medication adherence.

Our study presents a smaller sample size, which is related to the fact that patient numbers keep dwindling due to the patients not being able to complete all hemodialysis sessions due to financial problems. Furthermore, the number of patients who come to the hemodialysis centers is very small; therefore, making data collection procedures and assessing hemodialysis adherence quite challenging. Moreover, existing studies in the literature support the use of similar durations in studies assessing adherence and related outcomes in hemodialysis patients, indicating that meaningful insights can be gained even within this timeframe (46, 47). However, we acknowledge this as a limitation of our study and suggest that future research should consider longer follow-up periods to fully explore adherence patterns and their evolution over time. This would provide a more comprehensive understanding of the factors influencing adherence in patients with cardio-renal syndrome undergoing hemodialysis.



4.3 Illness perception level

The majority of participants had a moderate-to-high level of perceived illness threat. This may be because most of the participants had primary school or no formal education, so the patients with cardio-renal syndrome perceived a high illness threat due to an inadequate understanding of the disease. Patients did not receive enough information from doctors and nurses regarding cardio-renal syndrome and how to control it in the future. This result was in line with a previous study conducted in Indonesia (25). Therefore, there is a critical need to pay attention to patients’ perceptions of their illnesses and to offer them individualized health education or intervention programs to improve their perceptions (48).

The level of perceived illness threat was high regarding the disease identity dimension. Most patients experience shortness of breath, chest pain, edema, and fatigue when experiencing a disease attack. Furthermore, these symptoms affect their daily lives. Changes in the patients’ lives, such as numerous complications, a rigorous pharmaceutical regimen and nutrition, probable dependence on family or friends, and hospitalization, may account for the elevated risk of adverse outcomes. This result was consistent with the findings of previous research studies, which indicated that a high acute/chronic timeline score and a high consequences score are expected because the disease has a chronic course. The high consequences score may be due to the changes in the patients’ lives (49).

Participants with cardio-renal syndrome reported a high level of perceived threat for the timeline or the illness duration dimensions because they perceived cardio-renal syndrome as a chronic condition requiring long-term therapy. High levels of threat for the identity dimension were reported, indicating the perception of severe symptoms. Cardio-renal syndrome is characterized by dyspnea, chest discomfort, edema, and fatigue. When dialysis is performed and medications are taken as prescribed, severe symptoms disappear. Parallel research (30) found that common symptoms experienced by hemodialysis patients are breathlessness, edema, and fatigue.

Participants with cardio-renal syndrome also reported emotional concern, indicating a moderate-to-high level of anxiety, concern, depression, worry about the future, and reluctance to rely on family. A study by Devcich et al. (50) similarly found that individuals emotionally respond to changes after living with the disease. The level of perceived illness threat was high regarding the comprehension of the illness dimension due to most of the patients having an educational level of primary school or no formal education. Moreover, they felt that God had caused the disease and the belief that God had triggered the illness was common.



4.4 The relationship between illness perception and treatment adherence

The study's overall results revealed no correlation between treatment adherence score and illness perception. However, for individual dimensions, our results showed that perceived threat from consequences was negatively correlated with total treatment adherence (r = −0.210, p < 0.05). Furthermore, a negative correlation was found between overall treatment adherence and the perceived threat of the timeline (r = −0.276, p < 0.01), indicating a higher perception of a threat of impact on their life and poorer treatment adherence behavior or attitude. Although this study showed no association between illness perception and treatment adherence, illness perception remains an important domain of disease management and should not be overlooked (51). As indicated by the results of this study, there is still room for improvement, as there is scope to increase the illness perception score from moderate to a high or perfect score. This demonstrates the necessity of educating patients on the significance of treatment adherence and promoting a thorough awareness of cardio-renal syndrome symptoms to empower patients to keep their illnesses under control. Similarly, a study conducted in Malaysia (49) showed that type two diabetes mellitus patients with high treatment adherence had significantly higher illness coherence scores but significantly lower emotional representations and consequences scores.

Our findings revealed several significant findings in the multivariate linear regression analysis on adherence to treatment and sociodemographic and clinical characteristics. Income level was positively correlated with adherence, as evidenced by the fact that income was a significant predictor of total adherence. This finding is consistent with a previous study that showed that families with lower incomes had a higher risk of poor overall adherence (52). The positive association between monthly income and treatment adherence among patients can be attributed to several factors. First, individuals with higher incomes often have better access to healthcare services, including medications and regular appointments with healthcare providers. This improved access enables them to adhere more closely to prescribed treatment regimens. Second, higher income levels may reduce financial barriers to obtaining medications, leading to consistent usage. In addition, individuals with higher incomes may have greater health literacy and awareness, allowing them to understand the importance of adhering to their treatment plans. Furthermore, there is a noteworthy positive correlation between adherence and cardiac disorders, suggesting that patients with cardiac diseases typically have greater adherence rates. This might be explained by cardiac disease and renal failure often coexisting due to shared risk factors such as hypertension, diabetes, and vascular disease. Patients with both conditions may be more motivated to adhere to their dialysis treatment as it plays a crucial role in managing their overall health, including cardiac function. In addition, dialysis patients with cardiac comorbidities may receive more comprehensive care and monitoring, leading to increased awareness and diligence in following their treatment plans. Furthermore, the complex interplay between renal and cardiac functions underscores the importance of treatment adherence for optimal outcomes, driving patients with both conditions to prioritize their healthcare. This finding was inconsistent with a previous study that found a significant inverse linear association between cardiovascular medication adherence and cardiovascular events (53). However, because they lacked significant predictive ability, a number of medical and demographic variables—such as city, age, education level, length of diagnosis, and type of dialysis—were omitted from the research. In addition, the distance and transportation variables were not taken into account in this study as Yemen has well-established infrastructure.

Yemenis believe that God has predestined health and illness and that seeking medical treatment may be contrary to God's purpose. This mindset can deter people from immediately seeking medical care, resulting in delayed diagnosis and treatment of ailments. This aligns with a study conducted by Freire de Medeiros et al. (54), which showed that religion was significantly associated with adherence to hemodialysis. Therefore, a possible reason for lower adherence might be that most of the participants in our study were Muslims and they believed that their life is destined by God. Illness perceptions and other beliefs, such as spiritual, religious, and cultural views, can influence an individual's actions and have an adverse or beneficial impact on their health and treatment. Cultural ideas about peacefulness after a negative medical test, satisfaction following a medical consultation, and patients’ perceptions of sickness and a future need for related services all play an important role. Thus, disease perceptions determine how an individual copes with the circumstance (for example, receiving treatment) and their emotional response to illness (55). The situation in Saudi Arabia is no different, as a previous study found that cultural and religious views have a substantial impact on healthcare practices in Saudi Arabia and these beliefs can influence people's attitudes, behaviors, and perceptions about health, illnesses, and medical care (56). A previous study on the complex relationship between culture, health, and disease concluded by emphasizing the enduring influence of culture on perceptions of health and disease throughout history (55). Therefore, healthcare providers can promote illness perception and treatment adherence behaviors if they understand these cultural factors and develop nursing interventions that take cultural influences into account.




5 Strengths and limitations

The strength of this study is that, to our knowledge, it is the first study to assess the levels of illness perceptions and treatment adherence in a considerable number of cardio-renal syndrome patients treated with dialysis in Yemen and identify the relationship between illness perception and treatment adherence. Despite its strength, there are some limitations. (1) Dependence on self-reported questionnaires may have led to biased results. (2) There was an inadequate sample size due to decreased patient flow during the COVID-19 pandemic. (3) The patients were only from one study area (Hadhramout Province), which makes it difficult to generalize the results to other parts of Yemen or other countries due to social and cultural aspects being an important part of how people perceive illness. (4) While convenience sampling carries the risk of selection bias, we implemented strategic measures to mitigate this issue. These measures aimed to enhance the representativeness of our sample across various subgroups of the population. In addition, we made a concerted effort to recruit patients during different times of the day and across various days of the week to capture a broader cross-section of individuals with different schedules and dialysis routines. Furthermore, inclusion criteria were clearly defined and consistently applied to all potential participants, ensuring that only those who met the established criteria were considered for the study. These results must be confirmed and expanded upon in large sample sizes and multicenter prospective studies. Another limitation could be that cross-sectional studies assess one point in time. Therefore, it might be difficult to show the cause–effect relationship.



6 Implication

In clinical settings, understanding the link between how a person thinks about their illness and how well they follow their treatment plan can help nurses create a program to help people with cardio-renal syndrome and ESRD think more positively about their conditions. Furthermore, public health nurses can target cardio-renal health-related behaviors using the concept of disease perception. They can help patients with ESRD and cardio-renal syndrome quit smoking, control their blood pressure, exercise, manage stress, and take medications. They should encourage patients with cardio-renal syndrome and ESRD with limited personal control or low illness concerns to improve cardio-renal health behavior.



7 Conclusion

The current study found that most patients with cardio-renal syndrome had poor treatment adherence and a moderate-to-high perception of illness threat. The study showed no significant correlation between overall treatment adherence and illness perception. However, the perceived consequences of the disease and perceived timeline were inversely correlated with treatment adherence. The study’s results revealed that income level is positively correlated with adherence. Furthermore, there is a noteworthy positive correlation between adherence and cardiac disorders. Our results suggest that clinicians should be aware of illness perception dimensions specific to cardio-renal syndrome disease when developing interdisciplinary interventions to assist patients with adjusting to and managing aspects of their condition.



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 author.



Ethics statement

The studies involving humans were approved by the Institutional Review Board of Zhengzhou University ZZUIRB, 2021-11. 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

AL: Conceptualization, Investigation, Methodology, Writing – original draft. YS: Supervision, Writing – original draft. AM: Software, Writing – review & editing. NH: Validation, Writing – review & editing. ER: Visualization, Writing – review & editing. MG: Formal analysis, Investigation, Writing – review & editing. GA-B: Visualization, Writing – review & editing. MA: Data curation, Formal analysis, Validation, Writing – review & editing.



Funding

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



Acknowledgments

The authors would like to acknowledge Fatima Salah Babtain Medical Centers for Renal Failure Patient Care in Wadi Hadhramout for allowing us to carry out this project. We sincerely appreciate the cooperation of all the patients, nurses, and medical personnel at the participating sites 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.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fcvm.2025.1432648/full#supplementary-material



References

1. Rangaswami J, Bhalla V, Blair JE, Chang TI, Costa S, Lentine KL, et al. Cardiorenal syndrome: classification, pathophysiology, diagnosis, and treatment strategies: a scientific statement from the American Heart Association. Circulation. (2019) 139(16):e840–e78. doi: 10.1161/CIR.0000000000000664

2. Wettersten N, Maisel AS, Cruz DN. Toward precision medicine in the cardiorenal syndrome. Adv Chronic Kidney Dis. (2018) 25(5):418–24. doi: 10.1053/j.ackd.2018.08.017

3. Webster AC, Nagler EV, Morton RL, Masson P. Chronic kidney disease. Lancet. (2017) 389(10075):1238–52. doi: 10.1016/S0140-6736(16)32064-5

4. Tuegel C, Bansal N. Heart failure in patients with kidney disease. Heart. (2017) 103(23):1848–53.28716974

5. Buckley LF, Canada JM, Carbone S, Trankle C, Kadariya D, Billingsley H, et al. Potential role for interleukin-1 in the cardio-renal syndrome. Eur J Heart Fail. (2019) 21(3):385. doi: 10.1002/ejhf.1403

6. Devi S. Devastation in Yemen ongoing. Lancet. (2018) 392(10142):110. doi: 10.1016/S0140-6736(18)31607-6

7. Qirbi N, Ismail SA. Health system functionality in a low-income country in the midst of conflict: the case of Yemen. Health Policy Plan. (2017) 32(6):911–22. doi: 10.1093/heapol/czx031

8. Dawood SSAE-G, Khalil MIM, Ibrahim NAEF. Effect of self-care interventions on adherence of geriatric patients undergoing hemodialysis with the therapeutic regimen. Malaysian J Nurs (MJN). (2018) 9(4):70–83.

9. Rashidi A, Kaistha P, Whitehead L, Robinson S. Factors that influence adherence to treatment plans amongst people living with cardiovascular disease: a review of published qualitative research studies. Int J Nurs Stud. (2020) 110:103727. doi: 10.1016/j.ijnurstu.2020.103727

10. Rafii F, Fatemi NS, Danielson E, Johansson CM, Modanloo M. Compliance to treatment in patients with chronic illness: a concept exploration. Iran J Nurs Midwifery Res. (2014) 19(2):159.24834085

11. Ahrari S, Moshki M, Bahrami M. The relationship between social support and adherence of dietary and fluids restrictions among hemodialysis patients in Iran. J Caring Sci. (2014) 3(1):11. doi: 10.5681/jcs.2014.002

12. Mukakarangwa MC, Chironda G, Bhengu B, Katende G. Adherence to hemodialysis and associated factors among end stage renal disease patients at selected nephrology units in Rwanda: a descriptive cross-sectional study. Nurs Res Pract. (2018) 2018(1):4372716. doi: 10.1155/2018/4372716

13. Griva K, Nandakumar M, Jo-an HN, Lam KF, McBain H, Newman SP. Hemodialysis self-management intervention randomized trial (HED-SMART): a practical low-intensity intervention to improve adherence and clinical markers in patients receiving hemodialysis. Am J Kidney Dis. (2018) 71(3):371–81. doi: 10.1053/j.ajkd.2017.09.014

14. Leventhal H, Meyer D, Nerenz D. The common sense representation of illness danger. Contrib Med Psychol. (1980) 2:7–30.

15. Weinman J, Petrie KJ. Illness perceptions: a new paradigm for psychosomatics? J Psychosom Res. (1997) 42(2):113–6. doi: 10.1016/s0022-3999(96)00294-2

16. Kunschitz E, Friedrich O, Schöppl C, Maitz J, Sipötz J. Illness perception patterns in patients with coronary artery disease. Psychol Health Med. (2017) 22(8):940–6. doi: 10.1080/13548506.2016.1271439

17. Mosleh SM, Almalik MM. Illness perception and adherence to healthy behaviour in Jordanian coronary heart disease patients. Eur J Cardiovasc Nurs. (2016) 15(4):223–30. doi: 10.1177/1474515114563885

18. Alsén P, Brink E, Persson LO. Patients’ illness perception four months after a myocardial infarction. J Clin Nurs. (2008) 17(5A):25–33. doi: 10.1111/j.1365-2702.2007.02136.x

19. Suganthi S, Porkodi A, Geetha P. Assess the illness perception and treatment adherence among patients with end-stage renal disease. Iran J Nurs Midwifery Res. (2020) 25(1):12. doi: 10.4103/ijnmr.IJNMR_74_19

20. Jayanti A, Foden P, Wearden A, Mitra S. Illness beliefs in end stage renal disease and associations with self-care modality choice. PLoS One. (2016) 11(7):e0154299. doi: 10.1371/journal.pone.0154299

21. Mollaoglu M, Candan F, Mollaoglu M. Illness perception and hopelessness in hemodialysis. Arch Clin Nephrol. (2016) 2(1):044–8. doi: 10.17352/acn.000014

22. Timmers L, Thong M, Dekker FW, Boeschoten EW, Heijmans M, Rijken M, et al. Illness perceptions in dialysis patients and their association with quality of life. Psychol Health. (2008) 23(6):679–90. doi: 10.1080/14768320701246535

23. Muntanyola-Saura D. In sociology: DeNora, Tia (2015) making sense of reality: culture and perception in everyday life. Sociology. (2015) 49(5):1001–7. doi: 10.1177/0038038515601551

24. Dawson B, Trapp RG. Basic & Clinical Biostatistics, 4th ed. New York: McGraw Hill Professional (2004). p. 438.

25. Nur KRM. Illness perception and cardiovascular health behaviour among persons with ischemic heart disease in Indonesia. Int J Nurs Sci. (2018) 5(2):174–80. doi: 10.1016/j.ijnss.2018.04.007

26. Broadbent E, Petrie KJ, Main J, Weinman J. The brief illness perception questionnaire. J Psychosom Res. (2006) 60(6):631–7. doi: 10.1016/j.jpsychores.2005.10.020

27. Saarti S, Jabbour H, El Osta N, Hajj A, Khabbaz LR. Cross-cultural adaptation and psychometric properties of an Arabic language version of the brief illness perception questionnaire in Lebanon. Libyan J Med. (2016) 11(1). doi: 10.3402/ljm.v11.31976

28. Maharjan S. Illness perception and treatment adherence among patients with hypertension in Nepal (master's thesis). Prince of Songkla University, Thailand (2016).

29. Denhaerynck K, Manhaeve D, Dobbels F, Garzoni D, Nolte C, De Geest S. Prevalence and consequences of nonadherence to hemodialysis regimens. Am J Crit Care. (2007) 16(3):222–35. doi: 10.4037/ajcc2007.16.3.222

30. Kritpracha C. The effect of illness representation promoting program on treatment adherence among patients with end stage renal disease receiving hemodialysis (master's thesis). Prince of Songkla University, Thailand (2015).

31. Al-Hwiesh AK, Abdul-Rahman IS, Al-Audah N, Al-Hwiesh A, Al-Harbi M, Taha A, et al. Tidal peritoneal dialysis versus ultrafiltration in type 1 cardiorenal syndrome: a prospective randomized study. Int J Artif Organs. (2019) 42(12):684–94. doi: 10.1177/0391398819860529

32. Aman KS, Ahaithmi AS. Pattern of cardio-renal syndrome amongst End stage renal disease patients on maintenance hemodialysis. Yemeni J Med Health Res. (2021) 10(1&2).

33. Al-Jarallah M, Rajan R, Al-Zakwani I, Dashti R, Bulbanat B, Sulaiman K, et al. Incidence and impact of cardiorenal anaemia syndrome on all-cause mortality in acute heart failure patients stratified by left ventricular ejection fraction in the Middle East. ESC Heart Fail. (2019) 6(1):103–10. doi: 10.1002/ehf2.12351

34. Naalweh KS, Barakat MA, Sweileh MW, Al-Jabi SW, Sweileh WM, Zyoud S. Treatment adherence and perception in patients on maintenance hemodialysis: a cross–sectional study from Palestine. BMC Nephrol. (2017) 18(1):1–9. doi: 10.1186/s12882-017-0598-2

35. Poveda V, Amado L, Filgueiras M, Teixeira L, Miranda V, Santos-Silva A, et al. End-stage renal disease adherence questionnaire: translation and validation to the Portuguese language. Renal Fail. (2016) 38(10):1633–8. doi: 10.1080/0886022X.2016.1209063

36. Sousa H, Ribeiro O, Paúl C, Costa E, Miranda V, Ribeiro F, et al. Social support and treatment adherence in patients with end-stage renal disease: a systematic review. Semin Dial. (2019) 32(6):562–74. doi: 10.1111/sdi.12831

37. Song R, Oh H, Ahn S, Moorhead S. Validation of the cardiac health behavior scale for Korean adults with cardiovascular risks or diseases. Appl Nurs Res. (2018) 39:252–8. doi: 10.1016/j.apnr.2017.11.011

38. Pallangyo P, Millinga J, Bhalia S, Mkojera Z, Misidai N, Swai HJ, et al. Medication adherence and survival among hospitalized heart failure patients in a tertiary hospital in Tanzania: a prospective cohort study. BMC Res Notes. (2020) 13(1):1–8. doi: 10.1186/s13104-020-04959-w

39. Sabaté E, editor. Adherence to Long-Term Therapies: Evidence for Action. World Health Organization (2003).

40. Mohammed Al-Zaazaai A-Z, Al-Amrani M, Alakhali K, Aljaber N. Evaluation of medication compliance in patients with congestive heart failure in Yemen. Int J Pharm Pharm Sci. (2019) 11(4):93–7.

41. Fernandez-Lazaro CI, García-González JM, Adams DP, Fernandez-Lazaro D, Mielgo-Ayuso J, Caballero-Garcia A, et al. Adherence to treatment and related factors among patients with chronic conditions in primary care: a cross-sectional study. BMC Fam Pract. (2019) 20:1–12. doi: 10.1186/s12875-019-1019-3

42. Jeyalakshmi K, Rao M, Shashidhara Y, Thunga G, Ravishankar N, Sudhakar C, et al. Determinants of medication non-adherence among the elderly with co-existing hypertension and type 2 diabetes mellitus in rural areas of Udupi District in Karnataka, India. Patient Prefer Adherence. (2023) 17:1641. doi: 10.2147/PPA.S380784

43. Dagnew SB, Wondm SA, Dagnew FN, Yimer YS, Wondmkun YT, Moges TA. Level of medication adherence and its determinants of cardiovascular disease patients attending at specialized teaching hospitals of Amhara regional state, Ethiopia: a multicenter cross-sectional study. Front Pharmacol. (2024) 15:1422703. doi: 10.3389/fphar.2024.1422703

44. Al-Tarawneh F, Ali T, Al-Tarawneh A, Altwalbeh D, Gogazeh E, Bdair O, et al. Study of adherence level and the relationship between treatment adherence, and superstitious thinking related to health issues among chronic disease patients in southern Jordan: cross-sectional study. Patient Prefer Adherence. (2023) 17:605–14. doi: 10.2147/PPA.S390997

45. Fallatah MS, Alghamdi GS, Alzahrani AA, Sadagah MM, Alkharji TM. Insights into medication adherence among patients with chronic diseases in Jeddah, Saudi Arabia: a cross-sectional study. Cureus. (2023) 15(4):e37592. doi: 10.7759/cureus.37592

46. Beerappa H, Chandrababu R. Adherence to dietary and fluid restrictions among patients undergoing hemodialysis: an observational study. Clin Epidemiol Glob Health. (2019) 7(1):127–30. doi: 10.1016/j.cegh.2018.05.003

47. Mukakarangwa MC, Chironda G, Bhengu B, Katende G. Adherence to hemodialysis and associated factors among end stage renal disease patients at selected nephrology units in Rwanda: a descriptive cross-sectional study. Nurs Res Pract. (2018) 2018(1):4372716. doi: 10.1155/2018/4372716

48. Akbari AS, Cheraghi MA. Effect of illness perception correction-based educational program on quality of life and self-care in patients with heart failure: a randomized controlled trial. J Caring Sci. (2019) 8(2):89. doi: 10.15171/jcs.2019.013

49. Balasubramaniam S, Lim SL, Goh LH, Subramaniam S, Tangiisuran B. Evaluation of illness perceptions and their associations with glycaemic control, medication adherence and chronic kidney disease in type 2 diabetes mellitus patients in Malaysia. Diabetes Metab Syndr. (2019) 13(4):2585–91. doi: 10.1016/j.dsx.2019.07.011

50. Devcich DA, Ellis CJ, Gamble G, Petrie KJ. Psychological responses to cardiac diagnosis: changes in illness representations immediately following coronary angiography. J Psychosom Res. (2008) 65(6):553–6. doi: 10.1016/j.jpsychores.2008.07.003

51. Dugunchi F, Mudgal SK, Marznaki ZH, Shirafkan H, Abrotan S, Jafarian F, et al. Levels of adherence to treatment, illness perception and acceptance of illness in patients with coronary artery disease-descriptive and correlational study. BMC Cardiovasc Disord. (2024) 24(1):171. doi: 10.1186/s12872-024-03827-w

52. Ramay BM, Cerón A, Méndez-Alburez LP, Lou-Meda R. Factors associated to acceptable treatment adherence among children with chronic kidney disease in Guatemala. PLoS One. (2017) 12(10):e0186644. doi: 10.1371/journal.pone.0186644

53. Chen C, Li X, Su Y, You Z, Wan R, Hong K. Adherence with cardiovascular medications and the outcomes in patients with coronary arterial disease: “real-world” evidence. Clin Cardiol. (2022) 45(12):1220–8. doi: 10.1002/clc.23898

54. Freire de Medeiros CMM, Arantes EP, Tajra R, Santiago HR, Carvalho AF, Libório AB. Resilience, religiosity and treatment adherence in hemodialysis patients: a prospective study. Psychol Health Med. (2017) 22(5):570–7. doi: 10.1080/13548506.2016.1191658

55. Escalante GN, Ganz RN, Minetti DLM. Influence of culture on disease perception. Commun Intercul Dialog. (2024) 4:94. doi: 10.56294/cid202494

56. Alsharif BA, Althomali AO, Alnefaie TM, Alnefaie AA, Alghamdi AM, Alotaibi MI, et al. The impact of cultural and religious beliefs on healthcare practices in Saudi Arabia. Migrat Lett. (2023) 20(S12):1552–7.



OPS/images/fcvm-12-1432648-t001.jpg
Characteristics Frequency | Percentage | Mean +SD
variable (N) (%)

53.46+14.24

40 or older
Less than 40

Monthly income
Enough

Not enough
Marital status
Not married
Married

Type of CRS
Type 1

Type 2

Type 3

Type 4

Type 5

Education level
No formal education
Primary school
Secondary school

Tertiary education or
above

status

Full-time
Part-time
Retired
Unemployed
Number of family members
Two persons 17
More than two | 8
Diet prepared by

Patient 3

Family member 95
Other 2
Length of diagnosis with CRS

Less than 5 years 73
5-10 years 18

More than 10 years

Length of
Less than 5 years
5-10 years

More than 10 years
@
Diabetes mellitus
Hypertension
Other






OPS/images/fcvm-12-1432648-t002.jpg
Treatment adherence dimensions Low adherence Moderate adherence High adherence
(%, n (%) n (%)

Adherence to hemodialysis

Adherence to medication

Adherence to fluid restriction
Adherence to diet restriction
Total 87 12 1

Mean +SD = 273+ 0.22.
Note: Adherence interpretation: High = 45-60, Moderate = 30-44, Low = 15-29.





OPS/images/fcvm-12-1432648-t003.jpg
Low ITP Moderate ITP High ITP
n (%) n (%) %

Consequences

Timeline

Personal control

Treatment control
Identity
Concemn

Tllness coherence
Emotions

114078





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The association of illness perception and related factors with treatment adherence among chronic hemodialysis patients with cardio-renal syndrome in Yemen

		1 Introduction



		2 Materials and methods



		2.1 Design and setting



		2.2 Procedure and participants



		2.3 Materials



		2.3.1 The Demographic and Clinical Data Questionnaire



		2.3.2 The Brief Illness Perception Questionnaire



		2.3.3 The Treatment Adherence Questionnaire











		2.4 Data analysis











		3 Results



		3.1 Patients’ characteristics



		3.2 Treatment adherence level



		3.3 Illness perception level



		3.4 Correlation analysis of illness perception, sociodemographic, clinical characteristics, and treatment adherence











		4 Discussion



		4.1 Demographic data and health information



		4.2 Level of treatment adherence



		4.3 Illness perception level



		4.4 The relationship between illness perception and treatment adherence











		5 Strengths and limitations



		6 Implication



		7 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
a frontiers ‘ Frontiers in Cardiovascular Medicine

The association of illness perception and
related factors with treatment adherence
among chronic hemodialysis patients
with cardio-renal syndrome in Yemen





OPS/images/fcvm-12-1432648-t004.jpg
Treatment adherence
Tilness perception | Pearson correlation

| pvalue






OPS/images/fcvm-12-1432648-t005.jpg
Dimensions of illness perception

Treatment adherence

Hemodialysis Medication Fluid Diet | Overall treatment adherence
Consequences 0.049 -0.178 ~0.182 ~0037 -0210"
Timeline 0036 ~0.166 ~0274" ~0.088 ~0276"
Personal control —0027 0092 0.151 0.105 0.186
Treatment control —0041 ~0.091 ~0.004 ~0.129 ~0.146
Identity ~0139 ~0.040 0130 0.049 0.036
Concern ~0005 -0.053 ~0.106 0025 ~0.068
Tiness coherence ~0033 0016 0.158 0032 0.095
Emotions —0243" 0017 0092 0.000 0.008

"Correlation is significant at the 0.01 level (two-tailed).
bCorrelation is significant at the 0.05 level (two-tailed).





OPS/images/fcvm-12-1432648-t006.jpg
Variable

Age (240)

t
0333

Treatment adherence

95% Cl
—1.628 to 1.162

p-value

Sex (male)

0330

~1.014 t0 1.415

Marital status

0737

| —1.049 10 2.280

Education level

No formal education

—0.002

-1317t01.315

Secondary school —0592 | ~2.187t0 1185 | 0555
Tertiary education or above 0829 280010 1155 | 0410
Monthly income 4093 | 57121016552 | 0000
Length of diagnosis with CRS (5-10 years) | 1272 | ~0.427101.933 | 0208
Length of hemodialysis (5-10 years) 0594 | ~1601 100866 | 0554
Comorbidity (cardiac comorbidities’) 2667 | 1084107499 | 0009

Dependent variable: total treatment adherence;  is independent t-test, 9% confidence level
“The: pewsinnce of candise daesses prior 0 O3S development 1< 008,






OPS/images/ld.jpg








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





