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Background: A number of reports suggest a link between depression and nonadherence 

to recommended management for end-stage renal disease (ESRD) patients on maintenance 

dialysis. However, the relationship between nonadherence and other psychosocial factors have 

been inadequately examined. 

Objectives: To examine the prevalence of psychosocial factors including depression, anxiety, 

insecure attachment style, as well as cognitive impairment and their associations with adherence 

to recommended management of ESRD. 

Methods: A cross-sectional observational study was carried out from 2014 to 2015. Chronic 

dialysis patients were recruited conveniently from four major dialysis units in Riyadh, Saudi 

Arabia. Nonadherence was defined as decreased attendance in dialysis sessions, failure to take 

prescribed medications, and/or follow food/fluid restrictions and exercise recommendations. 

Results: A total of 234 patients (147 males and 87 females) were included in this analysis, 

with 45 patients (19.2%) considered as nonadherent (visual analog scale < 8). Approximately 

17.9% of the patients had depression (Patient Health Questionnaire score ≥10), 13.2% had 

anxiety (Hospital Anxiety and Depression scale-anxiety >7), while 77.4% had cognitive impair-

ment (Montreal Cognitive Assessment score <26). Nonadherence was significantly associated 

with depression and anxiety (p<0.001 for both) but not cognitive impairment (p=0.266). The 

Experiences in Close Relationships – Modified 16 (ECR-M16)  scale score was 27.99±10.87 

for insecure anxiety and 21.71±9.06 for insecure avoidance relationship, with nonadherence 

significantly associated with anxiety (p=0.001) but not avoidance (p=0.400).

Conclusion: Nonadherence to different aspects of ESRD continues to be a serious problem 

among dialysis patients, and it is closely linked to depression and anxiety. The findings from 

this study reemphasize the importance of early detection and management of psychosocial 

ailments in these patients.
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Introduction
End-stage renal disease (ESRD) has emerged as a major public health problem, with 

an alarming increase in incidences and a challenge for both developing and developed 

countries.1 Globally, it is estimated that 1.9 million patients are currently receiving 

renal replacement therapy (RRT), mainly dialysis.2 The number of cases increases by 

8% on average every year, mainly driven by increased occurrences of diabetes and 

hypertension.1 Being a costly treatment, the increase represents a major challenge to 

health care resources, especially in developing countries.2,3 Similarly, there has been a 

marked increase in the incidence and prevalence of ESRD in Saudi Arabia over the last 3 

decades, with approximately 14,000 patients currently on dialysis, mainly hemodialysis.4
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Several psychiatric ailments have been described among 

dialysis patients including depression, anxiety, adjustment 

disorders, and cognitive impairment.5–7 The prevalence of 

depression and anxiety has been discussed in several stud-

ies, with a wide range of variabilities probably due to the 

populations examined, methods of diagnosis, and dialysis 

modality.7,8 Depression has been specifically linked to a poor 

quality of life and increased risk of mortality.9,10 Additionally, 

psychiatric and physical comorbidities have been reported to 

greatly affect the quality of life in dialysis patients.5,11 

Given the lengthy and complicated nature of RRT, adher-

ence to different aspects of treatment including dialysis ses-

sions, medications, and diet/fluid restrictions is very critical 

for patient survival and other RRT outcomes.12 Despite the 

variability in prevalence estimates, nonadherence has been 

shown to be prevalent in dialysis patients,12–14 and has been 

linked to higher mortality, excess health care utilization, 

and poor quality of life.15,16 A number of reports suggest the 

link between depression and nonadherence.17–19 However, 

the relationship between nonadherence and psychiatric dis-

orders or psychological determinants has been inadequately 

examined.12 Additionally, there is a lack of local data on the 

prevalence and determinants of nonadherence among dialysis 

patients in Saudi Arabia.20 The objective of this study was to 

examine the prevalence of psychological ailments including 

depression, anxiety, insecure attachment style, and cognitive 

impairment and their associations with adherence to the 

recommended management of ESRD among patients on 

maintenance dialysis.

Patients and methods
Setting
This study was conducted with patients receiving dialysis at 

one of the four major hospitals in Riyadh, Saudi Arabia (i.e. 

King Saud University Medical City, King Abdulaziz Medi-

cal City [National Guard], King Salman Center for Kidney 

Diseases, and Prince Sultan Military Medical City). The total 

number of patients on dialysis served by these hospitals is 

approximately 1,000. All of the included hospitals are large 

teaching hospitals with the exception of King Salman Cen-

ter for Kidney Diseases, which is a governmentally funded 

center under the authority of the Ministry of Health. All of 

the included hospitals provide free dialysis services to their 

target populations.

Study design
A cross-sectional observational study was conducted from 

2014 to 2015. The study obtained Ethical Approval from 

the institutional review board at the Faculty of Medicine at 

King Saud University in Riyadh, as well as administrative 

approvals from respective hospitals.

Population
Consecutive patients receiving dialysis for at least three months 

in one of the included hospitals were asked to join the study. 

Those who gave written informed consent, irrespective of 

their gender or type of dialysis the investigators received, were 

interviewed by the investigators of this study, they  completed 

a structured study questionnaire, and completed assessment 

tools. Those who were under 18 years of age and those who 

were unable to answer the study questionnaire or complete the 

assessment tools due to disease or disability (e.g., dementia, 

deafness, or blindness) were excluded from the study. 

Data collection
A structured study questionnaire was developed, and it 

included socio-demographic characteristics, clinical profile 

related to renal failure and dialysis, medical history, and 

psychiatric history before and after the diagnosis of renal 

failure. Trained staff, who were not involved in patient care, 

were responsible for conducting interviews. The visual analog 

scale (VAS) numbered from 1 to 10 was used as a general 

self-report questionnaire21–23 to assess patients’ adherence 

with care plans recommended by the treating physician, 

including attending dialysis sessions, taking prescribed 

medications, following food/fluid restrictions, and exercise 

recommendations. A VAS score of 8 or more was considered 

as adherence while a score of less than 8 was considered 

nonadherence. This cut-off score has been used in several 

previously published studies among various medical popula-

tions.22,24,25 A previously validated Arabic copy of the 9-item 

patient health questionnaire (PHQ-9) was used to screen for 

depression.26 The PHQ-9 is the depression module of the 

self-administered version of the Primary Care Evaluation of 

Mental Disorders (PRIME-MD) diagnostic instrument for 

common mental disorders.27 It scores each of the 9 DSM-

IV (Diagnostic and Statistical Manual of Mental Disorders, 

4th Edition) criteria as “0” (not at all) to “3” (nearly every 

day).27 A previously validated Arabic copy of the Hospital 

Anxiety and Depression (HAD) scale-anxiety was used to 

screen for anxiety.28 A previously validated Arabic copy of the 

Montreal Cognitive Assessment (MoCA) was used to screen 

for cognitive dysfunction.29 The question regarding suicidal 

thoughts was derived from the ninth item of the PHQ-9 scale. 

The Experiences in Close Relationships – Modified 

16 (ECR-M16)  scale was used to measure the patients’ 
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relationship with others in the context of intimate relation-

ships and social support.30 Relationship styles describe the 

way an individual utilizes close social supports during illness 

crisis and have been associated  to mortality and adherence in 

other medical illnesses.31 The  ECR-M16, has been validated-

against the longer 36-item ECR  which is valid and reliable 

self-report measure of adult attachment that has been used 

in hundreds of studies.32 

The original English version of ECR-M16 was translated 

into Arabic by two bilingual linguistic specialists and then 

back into English by two other bilingual linguistic specialists. 

During each stage, both translated versions were compared 

with the original scale by the investigators and any differ-

ences were discussed and resolved to obtain one final ver-

sion. A final copy in Arabic was tested on 20 patients and the 

wording of some questions was modified based on voluntary 

feedback. The Arabic version of ECR-M16  that was used 

was reliable, as shown by Cronbach’s Alpha which was 0.736 

for the 8 items of anxiety and 0.627 for the 8 items of avoid-

ance. The ECR anxiety score was significantly and positively 

correlated with the PHQ-9 score (r=0.396, p<0.001) and the 

HAD anxiety score (r=0.536, p<0.001). The ECR avoidance 

score was significantly and positively correlated with the 

HAD anxiety score (r=0.130, p=0.047) but not the PHQ-9 

score (r=0.098, p=0.133).

Statistical analysis
The data are presented as frequencies and percentages for 

categorical data and mean and standard deviation (SD) for 

continuous data. The tools were analyzed both as continuous 

variables as well as meaningful categories. For the PHQ-9 

score, which ranged between 0 and 27, a score of 10 or above 

indicated depression. The seven odd questions of the HAD 

anxiety scale were used to create a score ranging from 0 to 

21 with a score above 7 indicating anxiety. The ECR-M16, 

produces two measures of attachment style, one related to 

anxious attachment and another one related to avoidant 

attachment. Each attachment style score ranges from 8 to 

56 with higher style scores representing greater relation-

ship style insecurity. A MoCA score less than 26 (out of 

maximum of 30) was considered as cognitive impairment. 

Significant differences between adherent and nonadherent 

groups with regards to demographics, clinical characteris-

tics, comorbidity, and psychiatric tools were tested using 

the chi-square test or Fisher’s exact test (as appropriate) for 

categorical data and Student’s t-test for continuous data. 

Adjusted mean values of the examined psychiatric scores 

were calculated using general linear regression models with 

adherence status as fixed factors. Age, gender, and other 

clinical characteristics that showed significant (or trend of) 

associations with nonadherence were treated randomly or 

as covariates, as appropriate. All p-values were two-tailed; 

p-value <0.05 was considered as significant. SPSS software 

(release 20.3, Armonk, NY: IBM Corp) was used for all 

statistical analyses.

Results
A total 234 patients (147 males and 87 females) were included 

in this analysis. As shown in Figure 1, the majority of the 

patients responded positively to the VAS assessing the patient 

adherence to the physician-recommended care plans, dialysis 

sessions, medications, exercise, and diet/fluid restrictions, 

with 189 (80.8%) considered as adherent and 45 (19.2%) 

considered as nonadherent. 

Demographic characteristics of the study patients are 

shown in Table 1. None of the above demographic charac-

teristics were significantly associated with nonadherence, 

with the exception of younger patients that showed a trend 

of association with nonadherence (p=0.060). 

Clinical/social characteristics of the included patients are 

shown in Table 2. Some patients believed that their renal fail-

ure was related to psychological stress (19%) or non-medical 

causes such as the evil eye, possession, or black magic (31%). 

In addition to dialysis, one-third (32%) of the patients were 

using alternative medicine such as herbs (76%), religious 

ruqyah (faith healing) (40%), and cauterization (13%). Of the 

clinical/social characteristics, non-satisfaction with provided 

dialysis services (p=0.006) and to a lesser extent believing in 

supernatural causes of renal failure (0.064) were significantly 

associated with nonadherence.

Medical and psychological comorbidity of the included 

patients are shown in Table 3. Only 3% of the patients 

reported having a psychiatric disorder before the diagnosis of 
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Figure 1 Patient response to visual analog scale assessing adherence to care plans, 
dialysis sessions, and medications.
Notes: Dark columns indicate non-adherence; gray columns indicate adherence.
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Table 1 Demographic characteristics of dialysis patients by adherence status

Characteristics Adherence
N=189 (%)

Nonadherence
N=45 (%)

Total
N=234 (%)

p-value

Age, years
Mean ± SD 50.6±14.9 45.8±15.8 49.7±15.2 0.060
18–44 58 (30.7) 21 (46.7) 79 (33.8) 0.124
45–59 74 (39.2) 14 (31.1) 88 (37.6)
≥60 57 (30.2) 10 (22.2) 67 (28.6)

Gender
Male 117 (61.9) 30 (66.7) 147 (62.8) 0.552
Female 72 (38.1) 15 (33.3) 87 (37.2)

Marital status
Married 136 (72.0) 29 (64.4) 165 (70.5) 0.505
Single 33 (17.5) 10 (22.2) 43 (18.4)
Divorced 8 (4.2) 4 (8.9) 12 (5.1)
Widow 12 (6.3) 2 (4.4) 14 (6.0)

Number of children 5.7±3.9 4.9±3.0 5.6±3.7 0.458
Educational status

Less than secondary 109 (58.0) 20 (44.4) 129 (55.4) 0.252
Secondary 40 (21.3) 12 (26.7) 52 (22.3)
College or higher 39 (20.7) 13 (28.9) 52 (22.3)

Occupation
Employed 67 (36.8) 23 (51.1) 90 (39.6) 0.143
Unemployed 80 (44.0) 16 (35.6) 96 (42.3)
Housewife 32 (17.6) 4 (8.9) 36 (15.9)
Student 3 (1.6) 2 (4.4) 5 (2.2%)

Nationality
Saudi 181 (95.8) 43 (95.6) 224 (95.7) >0.999
Non-Saudi 8 (4.2) 2 (4.4) 10 (4.3)

Monthly income (SAR)
<5,000 70 (39.3) 15 (33.3) 85 (38.1) 0.514
5,000–10,000 67 (37.6) 16 (35.6) 83 (37.2)
>10,000 41 (23.0) 14 (31.1) 55 (24.7)

Housing type
Own 117 (65.0) 26 (57.8) 143 (63.6) 0.509
Rent 62 (34.4) 19 (42.2) 81 (36.0)
Others 1 (0.6) 0 (0.0) 1 (0.4)

Number of household adults 4.5±3.3 4.0±2.5 4.4±3.2 0.609
Regular exercise

No 150 (79.4) 38 (84.4) 188 (80.3) 0.441
Yes 39 (20.6) 7 (15.6) 46 (19.7)

Current smoking
No 158 (83.6) 38 (84.4) 196 (83.8) 0.890
Yes 31 (16.4) 7 (15.6) 38 (16.2)

Using alcohol or other substances 
No 184 (97.4) 44 (97.8) 228 (97.4) >0.999
Yes 5 (2.6) 1 (2.2) 6 (2.6)

renal failure. However, 42% of the patients reported a change 

in their psychological status but only 5% were regularly 

seeing a psychiatrist. Approximately, 7% of the patients had 

been diagnosed with psychiatric disorders (mainly depres-

sion) after the diagnosis of renal failure, with 44% of those 

diagnosed with psychiatric disorders taking psychiatric medi-

cations. Approximately 10% of the patients reported having 

frequent thoughts that they would be better off dead or of 

hurting themselves in some way in the last 2 weeks, before 

the survey. Increased comorbidity and diabetes, in patients, 

were negatively associated with nonadherence (p=0.022 and 

p=0.040, respectively).

The psychiatric examination results of the examined 

patients are shown in Table 4. The average QPH9 score was 

4.90±4.81 with approximately 18% of the patients having 

depression (score of 10 or more out of 27). The average HAD 

anxiety score was 3.32±3.88 with approximately 13% of the 

patients having anxiety (score of more than 7 out of 21). The 
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Table 2 Clinical characteristics of patients by adherence status

Characteristics Adherence
N=189 (%)

Nonadherence
N=45 (%)

Total
N=234 (%)

p-value

Years of renal failure
Mean ± SD 7.0±7.4 6.0±5.8 6.8±7.1 0.535
≤5 108 (57.4) 29 (64.4) 137 (58.8) 0.392
>5 80 (42.6) 16 (35.6) 96 (41.2)

Knowledge of renal failure etiology
No 77 (40.7) 19 (42.2) 96 (41.0) 0.856
Yes 112 (59.3) 26 (57.8) 138 (59.0)

Hypertension 40 (35.7) 11 (42.3) 51 (37.0) 0.530
Diabetes 21 (18.8) 3 (11.5) 24 (17.4) 0.418
Hereditary 7 (6.3) 1 (3.8) 8 (5.8) 0.707
Renal atrophy 9 (8.0) 0 (0.0) 9 (6.5) 0.208
Medications 9 (8.0) 0 (0.0) 9 (6.5) 0.208
Inflammation 4 (3.6) 2 (7.7) 6 (4.3) 0.594
Other 29 (25.9) 7 (26.9) 36 (26.1) 0.914

Perceived related conditions
Psychological stress 35 (18.7) 9 (20.0) 44 (19.0) 0.844
Evil eye/possession/black magic 53 (28.0) 19 (42.2) 72 (30.8) 0.064

Family history of renal failure
No 141 (75.0) 33 (73.3) 174 (74.7) 0.817
Yes 47 (25.0) 12 (26.7) 59 (25.3)

Alternative medicine use
No 131 (69.3) 28 (62.2) 159 (67.9) 0.360
Yes 58 (30.7) 17 (37.8) 75 (32.1)

Years of dialysis
Mean ± SD 5.6±7.0 5.7±5.6 5.6±6.7 0.304
≤5 120 (67.0) 28 (66.7) 148 (67.0) 0.963
>5 59 (33.0) 14 (33.3) 73 (33.0)

Type of dialysis
Peritoneal 14 (7.4) 1 (2.2) 15 (6.4) 0.314
Hemodialysis 175 (92.6) 44 (97.8) 219 (93.6)

Satisfaction with provided dialysis 
Excellent 143 (75.7) 25 (55.6) 168 (71.8) 0.006
Good 38 (20.1) 18 (40.0) 56 (23.9)
Not bad 7 (3.7) 0 (0.0) 7 (3.0)
Bad 1 (0.5) 2 (4.4) 3 (1.3)

Problems getting to dialysis unit
No 109 (58.0) 21 (46.7) 130 (55.8) 0.170
Yes 79 (42.0) 24 (53.3) 103 (44.2)

Support from family or friends
No 13 (6.9) 4 (8.9) 17 (7.3) 0.749
Yes 175 (93.1) 41 (91.1) 216 (92.7)

average ECR-M16 score was 27.99±10.87 for anxiety and 

21.71±9.06 for avoidance (out of a maximum of 56). The 

average MoCA cognitive function was 19.38±6.90 with 

approximately 77% of the patients being cognitively impaired 

(score less than 26 out of 30). Nonadherence was significantly 

associated with higher levels of depression and anxiety 

(p<0.001 for both). This was evident when using the relevant 

score as a continuous or categorical variable. Moreover, the 

statistically significant associations remained unaffected after 

adjusting the mean values for differences in age, gender, 

and other clinical characteristics that showed significant (or 

trend of) associations with nonadherence. Nonadherence was 

associated with higher levels of ECR-M16, but the differ-

ence was significant for anxious subtype (p=0.001) but not 

for avoidance subtype (p=0.400). Overall, there was a trend 

of association (p=0.085) between nonadherence and a sense 

of insecurity. The slight difference in the MoCA score by 

adherence status disappeared after adjustment (for the above 

factors), and nonadherence was not significantly associated 

with cognitive impairment (p=0.266)

Discussion
We report a nonadherence rate of approximately 19% 

amongst our dialysis patients. While our rate is considered 
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Table 3 Medical and psychological comorbidity of patients by adherence status

Medical and psychological comorbidity Adherence
N=189 (%)

Nonadherence
N=45 (%)

Total
N=234 (%)

p-value

Medical comorbidity
Comorbidity number 1.9±1.2 1.4±1.0 1.8±1.2 0.022
None 20 (10.6) 8 (17.8) 28 (12.0) 0.069
<3 120 (63.5) 32 (71.1) 152 (65.0)
≥3 49 (25.9) 5 (11.1) 54 (23.1)

Hypertension 139 (73.5) 31 (68.9) 170 (72.6) 0.529
Diabetes mellitus 68 (36.0) 9 (20.0) 77 (32.9) 0.040
Asthma 5 (2.6) 1 (2.2) 6 (2.6) >0.999
Cardiovascular disease 30 (15.9) 2 (4.4) 32 (13.7) 0.045
Hyperlipidemia 12 (6.3) 3 (6.7) 15 (6.4) >0.999
Hyperthyroidism 1 (0.5) 1 (2.2) 2 (0.9) 0.348
Hypothyroidism 12 (6.3) 2 (4.4) 14 (6.0) 0.745
Hepatitis B 6 (3.2) 0 (0.0) 6 (2.6) 0.360
Hepatitis C 19 (10.1) 1 (2.2) 20 (8.5) 0.135
Epilepsy 2 (1.1) 0 (0.0) 2 (0.9) >0.999
Anemia 0 (0.0) 1 (2.2) 1 (0.4) 0.192
Others 49 (25.9) 11 (24.4) 60 (25.6) 0.838

Psychiatric disorder before the diagnosis of renal failure
No 183 (96.8) 44 (97.8) 227 (97.0) >0.999
Yes 6 (3.2) 1 (2.2) 7 (3.0)

Psychiatric status after the diagnosis of renal failure
Change in psychological status 76 (40.6) 22 (48.9) 98 (42.2) 0.315
Seeing a psychiatrist 9 (4.8) 2 (4.4) 11 (4.7) >0.999
Diagnosed with psychiatric disorder 12 (6.4) 4 (8.9) 16 (6.9) 0.743

Depression 6 (50.0) 2 (50.0) 8 (50.0) 0.171
Others 1 (8.3) 2 (50.0) 3 (18.8)
Unknown 5 (41.7) 0 (0.0) 5 (31.3)

Taking psychiatric medications 6 (50.0) 1 (25.0) 7 (43.8) 0.585
Thoughts that he/she would be better off dead or 
hurting him/herself in some way

Not at all 172 (91.0) 38 (84.4) 210 (89.7) 0.067
Several days 12 (6.3) 4 (8.9) 16 (6.8)
More than half the days 2 (1.1) 3 (6.7) 5 (2.1)
Nearly every day 3 (1.6) 0 (0.0) 3 (1.3)

within the range reported by different studies, wide variabil-

ity in estimating the prevalence of nonadherence has been 

reported12–14 due to lack of a standard definition and assess-

ment tools for identifying nonadherence.12,15 For example, 

in a large international study with approximately 15,000 

hemodialysis patients in the US, Europe, and Japan, nonad-

herence was estimated at 4% for skipping sessions, 13% for 

shortening sessions, 14% for high phosphate, and 20% for 

excessive fluid retention.13 Additionally, in a recent system-

atic review of 25 studies performed on peritoneal dialysis 

patients, nonadherence has been estimated at 3–53% for 

dialysis procedure, 4–85% for medication, and 15–67% for 

diet/fluid restriction.12 In addition to psychosocial disorders, 

especially depression, nonadherence in dialysis patients was 

suggested to be caused by low self-efficacy, limited social 

support, limited dialysis-related knowledge, and negative 

perceptions of the disease and its treatment.

Our dialysis patients suffered a considerable burden 

of psychological disorders with 18% having depression 

symptoms and 13% having anxiety symptoms. The current 

rates were similar or slightly lower than rates documented 

in several previous studies. For example, the prevalence of 

depression among dialysis patients has been estimated in the 

majority of the studies between 15% and 30%. Additionally, 

the prevalence of anxiety, which has not been examined as 

much as depression, among dialysis patients has been esti-

mated between 11% and 26%.33 However, using different 

assessment tools and even different cutoff levels within the 

same tool, a wide range of depression rates ranging between 

5% and 70%8,34 and anxiety rates between 10% and 50% 

have been reported.7,33 The prevalence of both depression 

and anxiety were obviously several folds higher in dialysis 

patients than in the general population.7 It has been shown that 

ESRD symptomatology, the need to comply with treatment 
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Table 4 Patient psychiatric examinations by adherence status

Patient psychiatric examinations Adherence
N=189 (%)

Nonadherence
N=45 (%)

Total
N=234 (%)

p-value

QPH9 score
Crude mean (± SD) 4.27±4.41 7.56±5.53 4.90±4.81 <0.001
Adjusted* mean (± SE) 5.75±0.81 8.73±0.96 7.24±0.81 <0.001

QPH9 depression groups
Normal (0–9) 164 (86.8) 28 (62.2) 192 (82.1) <0.001
Depression (≥10) 25 (13.2) 17 (37.8) 42 (17.9)

HAD anxiety score
Crude mean (± SD) 2.71±3.33 5.89±4.88 3.32±3.88 <0.001
Adjusted* mean (± SE) 3.23±0.64 6.28±0.76 4.75±0.64 <0.001

HAD anxiety groups
Normal (0–7) 171 (90.5) 32 (71.1) 203 (86.8) 0.001
Anxiety (>7) 18 (9.5) 13 (28.9) 31 (13.2)

ECR-M16
Crude anxiety mean (± SD) 26.92±10.67 32.51±10.64 27.99±10.87 0.001

Adjusted* anxiety mean (± SE) 27.66±1.99 33.19±2.36 30.42±1.98 0.003
Crude avoidance mean (± SD) 21.45±9.03 22.80±9.22 21.71±9.06 0.400

Adjusted* avoidance mean (± SE) 20.77±1.70 22.24±2.02 21.51±1.69 0.357
ECR-M16 groups

Secure 53 (28.0) 7 (15.6) 60 (25.6) 0.109
Dismissing 48 (25.4) 8 (17.8) 56 (23.9)
Preoccupied 43 (22.8) 14 (31.1) 57 (24.4)
Fearful 45 (23.8) 16 (35.6) 61 (26.1)

ECR-M16 groups
Secure 53 (28.0) 7 (15.6) 60 (25.6) 0.085
Insecure 136 (72.0) 38 (84.4) 174 (74.4)

MoCA score
Crude mean (± SD) 19.05±6.86 20.73±7.02 19.38±6.90 0.078

Adjusted* mean (± SE) 20.33±1.09 19.99±1.29 20.16±1.08 0.743
MoCA cognitive function groups

Normal (≥26) 40 (21.2) 13 (28.9) 53 (22.6) 0.266

Cognitive impairment (<26) 149 (78.8) 32 (71.1) 181 (77.4)

Notes: *Mean values were adjusted for age, gender, the degree of satisfaction with provided dialysis services, belief in supernatural causes, number of medical comorbidities, 
and presence of diabetes. 
Abbreviations: QPH9, Patient Health Questionnaire; HAD, Hospital Anxiety and Depression scale; ECR, Experiences in Close Relationships scale; MoCA, Montreal 
Cognitive Assessment; SD, standard deviation; SE, standard error. ECR-M16, Experiences in Close Relationships–Modified 16.

aspects, hospitalizations, comorbidity, fear of disability and 

shortened lifespan represent significant stressors that increase 

the risk of both depression and anxiety.35 The burdens of 

psychiatric disorders on dialysis patients can increase their 

risk of morbidity and lead to poor quality of life.9–11

Both depression and anxiety in the current study were 

independently associated with nonadherence to dialysis ses-

sions, medications, and diet/fluid restrictions. Similarly, the 

presence of depression and to a lesser extent anxiety was asso-

ciated, in previous studies, with poor adherence to different 

aspects of ESRD management.17–19 For example, depressive 

symptoms were independently associated with missed (rela-

tive risk 1.21), or shortened (relative risk 1.08) hemodialysis 

treatments.18 Similarly, Beck Depression Inventory scores 

were significantly higher (17.3 versus 12.9, p<0.001) with 

nonadherence defined as missed session, fluid retention, or 

higher phosphate.16 Moreover, symptoms of depression were 

a significant precursor for subsequent life-threatening deci-

sions to withdraw from dialysis.36

Three-quarters of our dialysis patients had cognitive 

impairment. This was similar to the findings from pre-

vious studies where up to 70% of dialysis patients had 

moderate to severe cognitive impairment.37,38 However, 

our rate of cognitive impairment was higher than reported 

by other studies.6,39 Cognitive impairment in our patients 

was strongly associated with older age (data not shown). 

Similarly, aging in dialysis patients and the presence of 

cerebrovascular diseases were shown to play a major role in 

the pathophysiology of cognitive impairment.38,40 Although 

cognitive impairment was suggested in some studies as a 

risk of unintentional (due to forgetfulness) nonadherence or 

even withdrawal from dialysis,17,38 we could not detect any 
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significant association between cognitive impairment and 

nonadherence in our patients. Similarly, Ibrahim et al failed 

to detect a significant association between nonadherence 

and cognitive impairment assessed using blessed demen-

tia memory test with chronic hemodialysis patients.16 The 

detachment style in the current study was more evident in 

anxiety (28.0 out of 56) than avoidance (21.7 out of 56). This 

may reflect the fact that more than 90% of patients reported 

receiving support from their family or friends. The high 

level of family and friend support for our patients (which 

is expected in a traditionally extended family culture in 

Saudi Arabia) may have obscured any association between 

avoidant (dismissing) detachment style and nonadherence. 

However, the independent association between anxiety (pre-

occupied) detachment style and nonadherence corroborates 

the anxiety findings shown.

With a few exceptions, sociodemographic and clinical 

characteristics of our patients did not play a major role in 

nonadherence. For example, low satisfaction, little comorbid-

ity, and to a lesser extent younger age were associated with 

nonadherence. In contrast, a systematic review of 25 studies 

examining nonadherence among patients on peritoneal dialy-

sis found that nonadherence was linked to employment, the 

male gender, and longer duration of dialysis in addition to 

younger age patients and poor satisfaction with treatment.12 

Additionally, a higher number of comorbidity was negatively 

associated with nonadherence fluid intake among Chinese 

hemodialysis patients.39 Similar to our study, some studies 

failed to detect any impact of gender, education, or employ-

ment on nonadherence.16,38

This study has several strengths, including it being the 

first local study to estimate the prevalence and the associa-

tions of psychosocial predictors with nonadherence, using 

multiple validated psychosocial outcomes, in a multicenter 

experience, with adjustments for relevant demographic and 

clinical characteristics. Nevertheless, we acknowledge a 

number of limitations. Being a cross-sectional study makes 

it difficult to ascertain causality between psychosocial pre-

dictors and nonadherence. As our patients were recruited 

through convenience sampling, the findings should be pro-

jected to Saudi dialysis patients with caution. Also, with the 

use of self-reported questionnaires, the possibility of recall 

bias cannot be excluded. Moreover, the use of VAS did not 

enable us to quantify the degree and quality of nonadherence. 

Finally, lack of a universal definition of nonadherence and 

the use of different tools to detect psychosocial disorders 

complicates comparisons between this study and other 

nonadherence studies.

Conclusion
Nonadherence to different aspects of ESRD continues to be 

a serious problem amongst dialysis patients, which is closely 

linked to depression and anxiety. As the nonadherence 

problem is multifactorial, no single strategy is believed to 

yield universal and/or lasting improvements in adherence.42 

The findings of the current study reemphasize the need to 

focus on early detection and management of psychosocial 

disorders which are considered major contributors of non-

adherence. Additionally, focusing on the patient–provider 

relationship with the aim to identify barriers and improve 

patient satisfaction may be an important candidate preven-

tion strategy.42
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