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[bookmark: _GoBack]ABSTRACT
Background: Depression is a common but underdiagnosed condition among patients undergoing haemodialysis, particularly in low-resource settings. It negatively affects treatment adherence, quality of life, and clinical outcomes. This study assessed the prevalence of depression and its associated factors among haemodialysis patients in the Kilimanjaro region, Tanzania.
Methods: A cross-sectional study was conducted among 290 haemodialysis patients from four dialysis centres between January and October 2025. Data were collected using a structured questionnaire and the Beck Depression Inventory (BDI). Descriptive statistics summarized patient characteristics, while modified Poisson regression was used to estimate crude and adjusted prevalence ratios (CPR and APR) with 95% confidence intervals.
Results: The prevalence of depression was 72.1% (n = 209), with 32.1% mild, 19.0% moderate, and 21.0% severe depression. Factors significantly associated with depression included previous history of mental illness (APR = 1.34; 95% CI: 1.15–1.56), living with family (APR = 0.75; 95% CI: 0.60–0.94), and duration of haemodialysis greater than two years (APR = 0.85; 95% CI: 0.70–0.97). Public service employment was also associated with higher likelihood of depression (APR = 1.59; 95% CI: 1.26–1.99). Distance to dialysis centres and emotional support showed associations at bivariate level but were less consistent after adjustment.
Conclusion: Depression is highly prevalent among haemodialysis patients in the Kilimanjaro region. Psychosocial factors, clinical history, and social support significantly influence depression risk. Routine screening and integration of mental health services into dialysis care are essential to improve patient outcomes.
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1.1 Introduction
Chronic kidney disease (CKD) has become a pressing public health issue on a global scale, with its prevalence estimated at 13.4% (Ottaviani et al., 2016). This medical condition involves the gradual and irreversible deterioration of kidney function, often remaining unnoticed until it reaches advanced stages where patients typically rely on dialysis or transplantation. Hemodialysis serves as the primary treatment for end-stage renal disease due to its recognized safety and efficacy (Li et al., 2023). As CKD progresses, patients undergo significant transformations that negatively impact their quality of life, including the loss of kidney function, alterations in family roles, and increased physical limitations. These changes can severely influence mental well-being, often leading to issues such as anxiety and depression, which frequently go undiagnosed and untreated within this demographic (Semaan et al., 2020). The relationship between CKD and mental health is significant, given that depression not only lowers quality of life but is also linked to increased rates of morbidity and mortality (Teles et al., 2018).
In Tanzania, managing CKD presents notable difficulties, including limited access to effective hemodialysis and financial hardships that intensify mental health challenges for patients. A study conducted in Northwestern Tanzania indicates a high occurrence of depression, recorded at 73.93% among CKD patients (Meremo et al., 2017). The scarcity of dialysis centers and the lack of health insurance for many patients contribute to the ongoing struggle with treatment affordability, leading to heightened emotional stress. Recent initiatives by the Tanzanian government aim to enhance access to and affordability of dialysis services, which is crucial for reducing the burdens faced by these patients (Furia et al., 2019). Additionally, improving training for healthcare providers and expanding the availability of dialysis facilities are essential steps for addressing both the physical and psychological needs of patients. This study aims to investigate the prevalence of depression among hemodialysis patients in the Kilimanjaro region while also highlighting the need for integrated mental health services in kidney care, which are vital for enhancing patient well-being and overall treatment outcomes.

1.2 Rationale of the Study
Studying depression in hemodialysis patients is critical because it extends beyond emotional distress, directly influencing physical health outcomes, treatment adherence, and overall well-being. Understanding the prevalence and determinants of depression provides crucial insight into the psychological challenges faced by individuals with ESRD, highlighting areas for clinical and psychosocial intervention. In Tanzania, the scarcity of reliable, context-specific data underscores the need for this research. Identifying local patterns of depression among hemodialysis patients will help healthcare providers design more effective screening protocols and psychosocial support mechanisms.
The findings of the study also serve as an evidence base for improving patient-centered care, ensuring that interventions address both medical and mental health needs. This can ultimately enhance treatment adherence, reduce morbidity and mortality, and improve the overall quality of life for patients receiving hemodialysis in the region.

1.3 Statement of the Problem
Depression often goes unnoticed among patients undergoing hemodialysis, significantly influencing their quality of life, adherence to treatment regimens, and overall health outcomes. 2Individuals with end-stage renal disease (ESRD) frequently face numerous medical appointments, interruptions to their daily routines, and the emotional strain of living with a chronic illness, which makes them more vulnerable to depression. Research indicates that the prevalence of depression among chronic kidney disease (CKD) patients, particularly those on hemodialysis, is higher than that of the general population and is linked to elevated rates of morbidity, hospitalization, and mortality (Li et al., 2023). Although studies show that nearly 60% of hemodialysis patients may experience depression, many remain undiagnosed or inadequately treated. The symptoms of depression often overlap with uremia-related conditions such as fatigue, changes in appetite, and sleep disturbances making early identification and intervention challenging. Additional barriers include the absence of routine psychiatric evaluations and societal stigma surrounding mental health issues, which complicate the recognition of depression (Teles et al., 2014; Khan et al., 2019).
In Tanzania, there is a significant lack of evidence regarding the prevalence and factors associated with depression among patients receiving hemodialysis at facilities like Kilimanjaro Christian Medical Centre (KCMC), Reyna, Faraja, and St. Joseph dialysis centers. This absence of local data limits the development of targeted mental health interventions and comprehensive care strategies tailored to this population. Assessing depression in hemodialysis patients is crucial for understanding their psychosocial well-being; however, various methodological challenges persist. One major concern is the overlap between depressive symptoms and uremic manifestations such as fatigue and appetite loss; this can make it difficult to distinguish between the physiological impacts of CKD and clinical depression. 

Furthermore, cultural differences in the interpretation of psychological distress and variations in the effectiveness of screening tools across populations can further influence prevalence estimates. Acknowledging these methodological challenges enhances the rigor of this study, emphasizing the need for validated measurement instruments, contextual interpretation of findings, and the adaptation of screening protocols to align with Tanzanian clinical settings.

1.4 Objective of the Study
1.3.1General objective
To determine the prevalence of depression and its associated factors among hemodialysis patients in the Kilimanjaro region.
[bookmark: _Toc211900473].1.3.1 Specific objectives
i. To determine the prevalence of depression among hemodialysis patients in the Kilimanjaro region.
ii. To determine the socio-demographic, clinical and psychosocial factors associated with depression among hemodialysis patients in the Kilimanjaro region.

2.0 Literature Review
In USA (Drayer et al., 2006) revealed that 10% of patients met the criteria for current major depression, whereas 18% were diagnosed with minor depression. Depressed patients were typically younger and had a greater likelihood of having a history of depression. Common symptoms included depressed mood, fatigue, and sleep disturbances, which were more frequently reported by the depressed group than by those without depression. Notably, cognitive symptoms such as guilt and suicidal ideation were more commonly reported by depressed patients. This review revealed a consistently high prevalence of depression among hemodialysis patients across different countries, highlighting its significant impact on patients' physical, psychological, and social well-being. However, a clear research gap exists in the understanding of the underlying causes of these high depression rates, particularly the interplay of demographic, clinical, and psychological factors across different cultural and healthcare contexts.
A Greek study (Lilympaki et al., 2016) emphasized the role of social support in depression and anxiety levels. A significant negative association was revealed between anxiety/depression and support from significant others, family, and friends. A one-point increase in social support was associated with a 77%, 71%, and 56% reduction in the likelihood of high levels of depression for significant others, family, and friends, respectively.

Another Greek study (Sakiqi et al., 2022) revealed that patients over the age of 70 years had significantly greater depression levels than younger individuals did. Additionally, divorced or widowed patients presented higher levels of depression than did married or single individuals, and pensioners presented more depressive symptoms than did employees and unemployed patients. Patients with comorbidities were also found to have higher depression levels than those without comorbidities

The findings from a study conducted in Tanzania (Munisi et al., 2022) highlight several factors significantly associated with depression in hemodialysis patients. These factors include the duration since diagnosis, the ability to perform activities of daily living (ADL), the capacity for income-generating activities, lifestyle modifications, and sexual activity. Notably, individuals who struggled with ADLs were found to be less likely to exhibit depressive symptoms than those who were able to perform these activities. Additionally, participants who had been diagnosed for 53–96 months were less prone to depression than those who had been diagnosed within 3–12 months.
2.1 Research Gap
Although the burden of depression in hemodialysis patients is well documented, evidence on effective interventions remains limited. In high-income countries, integrated psychological counselling, cognitive‒behavioural therapy (CBT), and psycho-educational programs have demonstrated benefits in reducing depressive symptoms and improving quality of life (Cukor et al., n.d.; Drayer et al., 2006). However, such interventions are rarely implemented or evaluated in low-resource contexts such as Tanzania and other parts of sub-Saharan Africa, where focus remains on physical treatment outcomes. Addressing mental health within dialysis care requires multidisciplinary approaches and routine screening for depression, which could be facilitated by networks, and lifestyle interventions may serve as feasible adjuncts in resource-limited settings. However, despite these consistent findings internationally, there remains a significant knowledge gap in Tanzania, where the prevalence, severity, and predictors of depression among hemodialysis patients are poorly documented. The present study directly addresses this gap by determining the prevalence and associated factors of depression among patients receiving dialysis in the Kilimanjaro region, providing crucial evidence to inform mental health screening, integrated care, and health policy development for end-stage renal disease management in Tanzania.

3.0 Research Methodology
This study employed a cross-sectional analytical design among adult haemodialysis patients aged 18 years and above attending selected dialysis centers in the Kilimanjaro region. The study included patients who were clinically stable and consented to participate, while those with acute medical conditions or cognitive impairments were excluded. The sample size was initially calculated using Cochran’s formula, yielding 272 participants; however, a total of 290 patients were recruited to account for potential non-response and improve statistical power. Participants were selected using a systematic sampling approach from dialysis registers across four centers. Data were collected using a structured questionnaire capturing socio-demographic, clinical, and psychosocial variables. Depression was assessed using the Beck Depression Inventory (BDI), a validated 21-item tool with scores categorized into normal, mild, moderate, and severe depression. Data were analyzed using STATA version 17. Descriptive statistics summarized participant characteristics and prevalence of depression. Bivariate and multivariable analyses were conducted using modified Poisson regression to estimate crude and adjusted prevalence ratios (CPR and APR) with 95% confidence intervals. Variables with p < 0.2 in bivariate analysis were included in the multivariable model.


4.0 STUDY FINDINGS
The study findings were analysed according to the study objective.
4.1Demographic Features of Respondents
The study determines demographic features of the respondents. Table 4.1 shows the summary.
[bookmark: _Toc211900279]Table 4. 1 Socio-demographic characteristics of study participants Stratified by Depression Status (N=290)
	Variable
	N (%)
	Depressed 
(N=209)
	Not Depressed
(N=81)
	p-value

	Age (in years)
	
	
	
	<0.001

	   Median (IQR)
	61 (54,67)
	
	
	

	   29-40
	13 (4.5)
	13 (100)
	0(0.0)
	

	   41-50
	39 (13.5)
	36 (92.3)
	3 (7.7)
	

	   51-60
	92 (31.7)
	67 (72.8)
	25 (27.2)
	

	   61 and above
	146 (50.3)
	93 (63.7)
	53 (36.3)
	

	Sex
	
	
	
	0.740

	   Male
	189 (65.2)
	135 (71.4)
	54 (28.6)
	

	   Female
	101 (34.8)
	74 (73.3)
	27 (26.7)
	

	Marital status
	
	
	
	0.110

	   Single
	16 (5.5)
	15 (93.8)
	1 (6.3)
	

	   Married
	241 (83.1)
	169 (70.1)
	72 (29.9)
	

	   Divorced/Widowed
	33 (11.4)
	25 (75.8)
	8 (24.2)
	

	Residence
	
	
	
	0.493

	   Urban
	141 (48.6)
	99 (70.2)
	42 (29.8)
	

	   Rural
	149 (51.4)
	110 (73.8)
	39 (26.2)
	

	Education
	
	
	
	0.140

	   Informal
	24 (8.3)
	13 (54.2)
	11 (45.8)
	

	   Primary
	152 (52.4)
	116 (76.3)
	36 (23.7)
	

	   Secondary
	76 (26.2)
	54 (71.1)
	22 (28.9)
	

	   Tertiary
	38 (13.1)
	26 (68.4)
	12 (31.6)
	

	Occupation
	
	
	
	0.003

	   Unemployed
	98 (33.8)
	69 (70.4)
	29 (29.6)
	

	   Public servant
	34 (11.7)
	32 (94.1)
	2 (5.9)
	

	   Self employed
	85 (29.3)
	64 (75.3)
	21 (24.7)
	

	   Retired
	73 (25.2)
	44 (60.3)
	29 (39.7)
	

	Living with
	
	
	
	0.002

	   Alone
	23 (7.9)
	21 (91.3)
	2 (8.7)
	

	   Family
	249 (85.9)
	170 (68.3)
	79 (31.7)
	

	   Caregiver
	18 (6.2)
	18 (100.0)
	0 (0.0)
	


N is Frequency,              % is percentage
Source: Field Data (2025)            
Table 4.1 presents the socio-demographic characteristics of the study participants. The median age was 61 years (IQR: 54–67), with half of the respondents aged 61 years and above (50.3%) and nearly one-third between 51 and 60 years (31.7%), indicating that the study population was largely older adults. The majority were male (65.2%), while females comprised 34.8%. Most participants were married (83.1%), with smaller proportions divorced or widowed (11.4%) or single (5.5%). Residence was almost evenly distributed between urban (48.6%) and rural (51.4%) areas.
Educational attainment was generally low, with more than half (52.4%) reporting only primary education, 26.2% attaining secondary education, 13.1% tertiary, and 8.3% having no formal education. In terms of occupation, 41.0% were employed, 33.8% unemployed, and 25.2% retired. Most respondents lived with family (85.9%), whereas 7.9% lived alone and 6.2% with a caregiver., the findings in Table 4.1 suggest that the typical patient undergoing dialysis in this setting is an older, married male with limited educational attainment, living with family support, and often facing socioeconomic and geographic challenges that may influence access to and continuity of treatment.                           

4.2	To determine the prevalence of depression among hemodialysis patients in the Kilimanjaro region
The study determines the prevalence of depression among hemodialysis patients in Kilimanjaro region. Figure 4.2 shows the summary.
Table 4.2: The prevalence of depression among hemodialysis patients in the Kilimanjaro region (N= 290)
	Category
	BDI Score Range
	Frequency
	Percentage (%)

	[bookmark: _Toc211900522]Normal
	≤ 13
	81
	27.9

	Mild
	14-19
	93
	32.1

	Moderate
	20-29
	55
	19.0

	Severe
	>29
	61
	21.0


Source: Field Data (2025)
Table 4.2 shows the prevalence of depression among hemodialysis patients in Kilimanjaro region was 72.1% (N=209) while 27.9% (N=81) were normal.  Figure 4.1 indicate the prevalence of depression classified from Beck’s Depression Inventory (BDI) score. This finding indicates that the prevalence of depression among patients undergoing hemodialysis in the Kilimanjaro region is notably high, at 72.1%. This suggests that a significant majority of these patients experience varying degrees of depressive symptoms, as classified by Beck’s Depression Inventory (BDI). The results underscore the considerable mental health burden faced by this population, highlighting a critical aspect of their overall health status. These findings align with those of Munisi et al. (2022) in Tanzania, who reported a prevalence of 73.93% among patients attending the hemodialysis unit at Bugando Medical Centre (BMC). In their study, participants who had been diagnosed for 53–96 months, were not affected by lifestyle modification, and were not sexually active were less likely to develop depression. The current findings are also consistent with evidence from other studies conducted in Tanzania and across Africa, which have demonstrated that depression is a common comorbidity among patients receiving hemodialysis (Lugata et al.,2021). Globally, although prevalence estimates vary depending on the setting and measurement tools used, depression remains a frequent concern among individuals with end-stage renal disease, demonstrating its universality (Jeon et al., 2012).These variations across studies may be attributed to differences in screening instruments, cultural perceptions of mental health, the availability of psychosocial support, and disparities in healthcare infrastructure between regions.
4.3	 To determine the socio-demographic, clinical and psychosocial factors associated with depression among hemodialysis patients in the Kilimanjaro region
Table 4.3 presents the results from the crude and adjusted analyses of the factors associated with depression among hemodialysis patients. The final multivariable model was adjusted for age, sex, marital status, education level, occupation, people living with the patient, distance to the dialysis centre, duration in which the patient has been on hemodialysis, previous history of mental illness like depression or anxiety, and whether the patient feels emotionally supported or not. 
In the part of age, it showed an apparent crude association, but after adjustment, it was not independently significant. However in a crude prevalence ratio, analysis suggests that age is a significant factor in the prevalence of depression among hemodialysis patients in the Kilimanjaro region. Although younger patients (29-40 years) show higher rates of depression, older patients (61 and above) have lower prevalence ratio of experiencing depressive symptoms. However, the adjusted prevalence ratios indicate that these associations might diminish when controlling for other variables. Overall, the findings highlight the complex relationship between age and mental health in this patient population. This finding align to those of Khan et al.,(2019) that age is a significant factor in the prevalence of depression among hemodialysis patients in India.
In regards with gender on depression prevalence among hemodialysis patients in the Kilimanjaro region indicates that gender does not significantly influence the likelihood of experiencing depressive symptoms. Females, who constitute 65.2% of the patient population, and males, comprising 34.8%, both demonstrate similar rates of depression according to the crude and adjusted prevalence ratios. Specifically, the prevalence ratios for males (0.97 and 0.99, respectively) suggest no significant difference in depression prevalence between the genders. These findings underscore the importance of exploring other factors that may affect mental health outcomes in this patient population, as gender alone does not appear to be a determining factor in the prevalence of depression. This finding align to those of Mharapara et al., (2025) that, no significant difference was found for depression among different age groups or genders with ongoing hemodialysis, in our study. Even though the prevalence of depression was high, mostly they were in the mild category. Depression should be assessed frequently, and psychological counselling should be given to improve the well‑being of patients.

The analysis of education levels and their association with depression prevalence among hemodialysis patients in the Kilimanjaro region suggests that educational attainment may influence mental health outcomes, though the observed relationships are not statistically significant. Patients with primary education show a higher crude prevalence ratio of 1.41, indicating a potential increased risk of depression compared to those with informal education, approaching significance (p = 0.076). Similarly, individuals with secondary and tertiary education demonstrate prevalence ratios of 1.31 and 1.26, respectively, but neither is statistically significant. Adjusted prevalence ratios further indicate that educational level does not have a clear protective effect against depression, as they remain at p-values of 0.3 or higher. Overall, while trends suggest that lower educational attainment may correlate with higher depression prevalence, these findings highlight the need for further research to clarify the complex relationship between education and mental health in this population. This finding align to those of Alshelleh et al., (2023) that, lower educational attainment may correlate with higher depression prevalence, while the data points to a trend suggesting that educational attainment impacts mental health outcomes, further research is essential to understand the underlying mechanisms and to develop targeted interventions for improving mental health among patients with lower educational backgrounds.

In the part of occupation, the findings indicates that a significant insights into the impact of occupation on various outcomes. Unemployed individuals represent a substantial portion of the sample at 33.8%. Public servants show a notable positive association, with a prevalence ratios of 1.34 and 1.59, indicating a strong link to the measured outcomes. In contrast, self-employed individuals and retirees exhibit no significant associations, with a prevalence ratio of 1.07 and 0.86, respectively. The findings suggest that occupation plays a crucial role in influencing the outcomes studied, particularly highlighting the advantages associated with public service employment. Further exploration of these dynamics may provide valuable insights for enhancing support and resources tailored to different occupational groups. This finding align to those Searle et al.,. (2019) that occupation plays a crucial role in obtaining depression treatment within the health facilities to enable them to overcome treatment costs.

The analysis of living arrangements reveals their significant impact on various outcomes. Individuals living alone constitute 7.9% of the sample and serve as the baseline for comparison. Those living with family demonstrate a notable positive association, with a prevalence ratio of 0.75, indicating a reduced risk in the measured outcomes. Conversely, caregivers, representing 6.2% of the sample, show no significant effect, with a crude prevalence ratio of 1.10 and 1.17. These results suggest that living with family offers protective benefits, while living alone or as a caregiver does not significantly influence health outcomes. This finding aligns with Ramesh et al. (2024), indicating that social support reduces depressive symptoms among dialysis patients, highlighting the critical role of social structures in enhancing individual well-being. Evidence from Ethiopia also shows that patients with limited social support are more likely to develop mental disorders, including depression (Gela et al., 2024). Similarly, a study from Greece demonstrates that support from family and friends reduces the likelihood of depression (Lilympaki et al., 2016).


The analysis of the duration of hemodialysis treatment reveals its significant impact on patient outcomes. Among respondents, those undergoing treatment for less than six months make up 29.3% of the sample and serve as the reference group. Patients treated for six months to one year show a crude prevalence ratio of 0.89, indicating no significant effect (p = 0.237), while those with one to two years exhibit a crude prevalence ratio of 0.93, also lacking statistical significance (p = 0.472). In contrast, patients on hemodialysis for more than two years have a crude prevalence ratio of 0.77 (p = 0.005), suggesting a reduced likelihood of adverse outcomes. This aligns with Teles et al. (2014), who found that longer durations on dialysis are associated with lower depression prevalence. These findings highlight the importance of ongoing care and adaptation in improving patient stability and mental health over time (Munisi et al., 2022).

In the part of number of dialysis sessions per week reveals that 66.5% of respondents undergo treatment three times weekly, while 29.0% have sessions twice a week, and only 4.5% attend once. The crude prevalence ratio for those receiving dialysis twice (1.08) and thrice (1.03) suggest minimal differences in outcomes compared to those with weekly sessions. However, both p-values of 0.682 and 0.896 indicate that these associations are not statistically significant. This suggests that the frequency of dialysis sessions may not substantially influence the health outcomes studied, highlighting the need for further research to explore other factors that could affect patient well-being. This finding align to those of Robinson et al., (2016) that, there is no not statistically significant between dialysis sessions on depression to the patient attending health facilities.
In the part of the previous history of mental illness indicates that 79.3% of respondents reported having such a history, compared to 5.5% who did not. Those with a history of mental illness show a crude prevalence ratio of 1.29, with a highly significant p-value of <0.001, suggesting a substantial increase in the likelihood of adverse outcomes. After adjustment, this crude prevalence ratio rises to 1.34 (p < 0.001), reinforcing the strong association between a history of mental illness and negative health outcomes. In contrast, respondents who were unsure about their mental health history have a crude prevalence ratio of 1.10, which is not statistically significant. This finding aligns with Jemali et al. (2023), who noted a strong association between a history of psychiatric illness and higher depression prevalence. Drayer et al. (2006) found that hemodialysis patients with pre-existing psychiatric conditions were more prone to recurrent depressive episodes, adversely affecting their quality of life and mortality risk. Similarly, Jaber et al. (2010) reported that prior psychiatric history reduces resilience to treatment stressors, increasing susceptibility to depression. These findings collectively highlight the necessity of routine psychiatric screening and integrated mental health support for patients on hemodialysis

In the part of how individuals cope with stress related to dialysis reveals that 60.0% of respondents keep their stress to themselves, serving as the reference group. Those who pray or meditate account for 12.8% and show a crude prevalence ratio of 0.90, indicating no significant impact on outcomes (p = 0.411). Similarly, 24.8% of respondents who talk to someone exhibit an odds ratio of 0.89, which is also not statistically significant (p = 0.228). Additionally, those using medication for stress represent 2.4% and have a crude prevalence ratio of 1.15, with p = 0.393, indicating no significant association. These findings suggest that the coping mechanisms employed by patients do not significantly influence health outcomes related to dialysis, highlighting the need for further exploration of effective stress management strategies. This finding align to those of García-Martínez et al., (2021) that, there was no significant association between depressions with stress related to dialysis.
In the part of number of dialysis sessions per week reveals that 66.5% of respondents undergo treatment three times weekly, while 29.0% have sessions twice a week, and only 4.5% attend once. The crude prevalence ratio for those receiving dialysis twice (1.08) and thrice (1.03) suggest minimal differences in outcomes compared to those with weekly sessions. However, both p-values of 0.682 and 0.896 indicate that these associations are not statistically significant. This suggests that the frequency of dialysis sessions may not substantially influence the health outcomes studied, highlighting the need for further research to explore other factors that could affect patient well-being. This finding align to those of Robinson et al., (2016) that, there is no not statistically significant between dialysis sessions on depression to the patient attending health facilities.
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Table 4. 3: Factors associated with depression among hemodialysis patients in Kilimanjaro region (Continuation)
	Variable
	N (%)
	CPR (95%CI)
	p-value
	APR (95%CI)
	p-value

	Age
	
	
	
	
	

	   29-40
	13 (4.5)
	1
	
	1
	

	   41-50
	39 (13.5)
	0.92(0.84-1.01)
	0.084
	1.08(0.89-1.31)
	0.473

	   51-60
	92 (31.7)
	0.73(0.64-0.83)
	<0.001
	0.89(0.72-1.11)
	0.310

	   61 and above
	146 (50.3)
	0.64(0.56-0.72)
	<0.001
	0.88(0.71-1.08)
	0.228

	Sex
	
	
	
	
	

	   Female
	189 (65.2)
	1
	
	1
	

	   Male
	101 (34.8)
	0.97(0.84-1.13)
	0.737
	0.99(0.86-1.14)
	0.875

	Marital status
	
	
	
	
	

	   Single
	16 (5.5)
	1
	
	1
	

	   Married
	241 (83.1)
	0.75(0.64-0.87)
	<0.001
	1.32(0.97-1.80)
	0.073

	   Divorced/Widowed
	33 (11.4)
	0.81(0.64-1.02)
	0.071
	1.40(0.96-2.04)
	0.082

	Education
	
	
	
	
	

	   Informal
	24 (8.3)
	1
	
	1
	

	   Primary
	152 (52.4)
	1.41(0.96-2.06)
	0.076
	1.33(0.90-1.96)
	0.157

	   Secondary
	76 (26.2)
	1.31(0.88-1.95)
	0.179
	1.20(0.80-1.80)
	0.383

	   Tertiary
	38 (13.1)
	1.26(0.82-1.94)
	0.284
	0.98(0.62-1.55)
	0.923

	Occupation
	
	
	
	
	

	   Unemployed
	98 (33.8)
	1
	
	
	

	   Public servant
	34 (11.7)
	1.34(1.15-1.56)
	<0.001
	1.59(1.26-1.99)
	<0.001

	   Self employed
	85 (29.3)
	1.07(0.90-1.28)
	0.458
	1.09(0.91-1.32)
	0.341

	   Retired
	73 (25.2)
	0.86(0.68-1.07)
	0.179
	0.99(0.80-1.25)
	0.976

	
Living with
	
	
	
	
	

	   Alone
	23 (7.9)
	1
	
	1
	

	   Family
	249 (85.9)
	0.75(0.64-0.87)
	<0.001
	0.75(0.60-0.94)
	0.014

	   Caregiver
	18 (6.2)
	1.10(0.97-1.24)
	0.158
	1.17(0.92-1.49)
	0.207

	Duration of hemodialysis treatment
	
	
	
	
	

	   Less than 6months
	85 (29.3)
	1
	
	1
	

	   6months – 1year
	58 (20.0)
	0.89(0.74-1.08)
	0.237
	0.94(0.77-1.16)
	0.581

	    1– 2 years
	45 (15.5)
	0.93(0.77-1.13)
	0.472
	0.94(0.77-1.15)
	0.537

	   More than 2years
	102 (35.2)
	0.77(0.64-0.93)
	0.005
	0.85(0.70-0.97)
	0.024



Source Field Data (2025)



Table 4.4: Other Factors associated with depression among hemodialysis patients in Kilimanjaro region (Continuation
	Variable
	N (%)
	CPR (95%CI)
	p-value
	APR (95%CI)
	p-value

	Number of dialysis sessions per week
	
	
	
	
	

	   Once
	13 (4.5)
	1
	
	
	

	   Twice
	84 (29.0)
	1.08(0.74-1.59)
	0.682
	
	

	   Thrice
	193 (66.5)
	1.03(0.71-1.49)
	0.896
	
	

	Previous history of mental illness 
	16 (5.5)
	
	
	
	

	   No
	
	1
	
	
	

	   Yes
	230 (79.3)
	1.29(1.13-1.48)
	<0.001
	1.34(1.15-1.56)
	<0.001

	   Not sure
	60 (20.7)
	1.10(0.82-1.48)
	0.539
	0.97(0.72-1.32)
	0.870

	Feel emotionally supported
	
	
	
	
	

	   No
	127 (43.8)
	1
	
	1
	

	   Yes
	79 (27.2)
	0.84(0.69-1.02)
	0.075
	0.90(0.72-1.12)
	0.009

	   Sometimes
	84 (29.0)
	0.99(0.85-1.16)
	0.923
	0.95(0.81-1.11)
	0.500

	How you deal with stress related to dialysis
	
	
	
	
	

	   Keep it to myself
	174 (60.0)
	1
	
	
	

	   Pray or meditate
	37 (12.8)
	0.90(0.71-1.15)
	0.411
	
	

	   Talk to someone
	72 (24.8)
	0.89(0.74-1.07)
	0.228
	
	

	   Use medication
	7 (2.4)
	1.15(0.84-1.57)
	0.393
	
	


CRP- Crude Prevalence ratio, APR- Adjusted Prevalence ratio, 95%CI- 95% confidence ratio
Source Field Data (2025)

5.0 Discussion of findings
This study found a very high prevalence of depression (72.1%) among haemodialysis patients in the Kilimanjaro region, consistent with previous findings in Tanzania and highlighting depression as a major public health concern in this population. The elevated burden is likely driven by the chronic nature of kidney disease, demanding treatment routines, financial strain, and uncertainty about prognosis, all of which contribute to psychological distress and reduced quality of life.
Socio-demographic factors showed mixed influence: sex and education were not significantly associated with depression, while occupation was significant, with public servants more affected—possibly due to work-related stress and difficulty balancing treatment and job responsibilities. Psychosocial factors were particularly important, as strong social and emotional support—especially living with family—had a protective effect against depression. In contrast, informal coping strategies alone were insufficient to significantly reduce depressive symptoms.
Clinical and structural factors also played a role. A prior history of mental illness increased the likelihood of depression, while longer duration on dialysis appeared protective, suggesting psychological adaptation over time. Access-related challenges such as distance to dialysis centres contributed indirectly to distress. Overall, the findings emphasize the need for integrating mental health screening into routine dialysis care, strengthening social support systems, and addressing structural barriers such as access and financial burden, despite limitations including the cross-sectional design and reliance on self-reported data.

6.0 Conclusion and Recommendation
6.1 Conclusion
The study concluded that, a high prevalence of depression (72.1%) among hemodialysis patients in the Kilimanjaro region, highlighting a significant psychosocial burden within this population. Key factors associated with depression included living arrangements, distance to dialysis centers, duration of hemodialysis treatment, history of mental illness, emotional support, and payment methods for dialysis services. Social support emerged as a vital protective factor, with patients living with family or in supportive networks showing lower depression rates. In contrast, those with a history of mental illness were more vulnerable, experiencing challenges in coping with chronic dialysis stressors. Additionally, the duration of hemodialysis affected adaptation levels, with long-term patients employing better coping strategies, while newly initiated patients faced greater susceptibility to depressive symptoms due to sudden lifestyle adjustments. Structural and financial challenges also influenced depression risk; patients required to travel long distances or relying on out-of-pocket payments reported higher psychological distress, whereas health insurance coverage alleviated this burden. These findings emphasize the necessity for comprehensive care that integrates mental health support, enhances family and community involvement, and addresses structural barriers, ultimately aiming to improve treatment adherence and the overall quality of life for patients undergoing long-term dialysis.
6.2 Recommendations
The study recommended that, Dialysis centers Tanzanian government should should routinely conduct screenings for depression to identify patients who may benefit from psychosocial support and counseling. It is important to create programs that encourage family and community involvement in patient care, as this can greatly improve psychological outcomes and coping strategies. Implementing initiatives to strengthen social support networks is also vital for enhancing patients' resilience in managing the challenges of dialysis. Furthermore, fostering collaboration between nephrologists and mental health professionals is essential to provide holistic care, diminish the stigma associated with mental health issues, and increase awareness of the significance of mental well-being in chronic kidney disease management. By taking these steps, healthcare providers can better meet the mental health needs of patients and enhance their overall quality of life.
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