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Abstract

Background: Depression is a prevalent psychological disorder among hemodialysis patients and is associated with a variety of
adverse outcomes. Dialysis adequacy also affects hemodialysis patients’ survival rates.

Objectives: This study aimed to investigate the prevalence of depression in hemodialysis patients and its association with dialysis
adequacy.

Methods: In this cross-sectional study, 205 individuals undergoing hemodialysis at Ahvaz teaching hospitals in 2019 were included.
The depression level was determined using the Beck Depression Inventory (BDI-II) for the participants aged below 65 years and
Geriatric Depression Scale (GDS) for the patients aged above 65 years. Dialysis adequacy measures, including the Kt/V and urea
reduction rate (URR), were calculated using standard formulas.

Results: IN this study, 60.5% of the participants suffered from depression, and the overall prevalence of depression was 54.6% in
individuals aged below 65 and 67% in those aged above 65 years. Among the patients with age below 65 years, 19 persons (17.6%)
were suffering from mild depression, 22 individuals (20.4%) were suffering from moderate depression, and 18 individuals (16.7%)
had severe depression. Among the patients aged above 65 years, moderate depression was found to affect 45 persons (46.4%), and
20 individuals (20.6%) had severe depression. The mean values of Kt/V and URR were not significantly correlated with depression
scores (P> 0.05).

Conclusions: Depression is a common disorder among hemodialysis patients in Iran; however, it is not significantly associated
with dialysis adequacy. However, the results of studies on the relationship between depression and dialysis adequacy cannot be
analyzed simply.
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1. Background is much higher than its prevalence in the general popula-
tion (4). According to many studies, the prevalence of de-

Chronic renal failure is a global public health prob- ~ Pression in dialysis patients is 3 - 4 times higher than that

lem (1) and a progressive and irreversible destructive dis- 1N the general population and 2 -3 times higher than that
order, the primary treatments for which are dialysis and 1D those with other chronic diseases (5). The overall preva-
kidney transplantation (2). Dialysis affects patients’ lives, ~ lence of depression in hemodialysis patients is reported to
especially their social and mental health, in differentways, D€ 5-70%, which varies in different regions (6). In Iran, the
and they are exposed to various psychiatric complications. ~ Prevalence rate of depression in hemodialysis patients is

Depression is one of the most common psychological dis-  eported to be 50 - 91% (1, 7-9). Evidence suggests that de-
orders in hemodialysis patients (1). Depression in dialysis ~ PT€Sslon in hemodialysis patients is associated with a se-
patients is posed by many factors, including physicaland ~ Vere decline in quality of life and increased mortality (2, 4).

emotional stress, medication side effects, functional limi- ~ Due to the nature of the disease and its routine treatment,
tations, dietary restrictions, and poor economic status (1, hemodialysis patients usually are not concerned with con-
3). trolling their depression (1).

The prevalence of depression in hemodialysis patients The quality of dialysis is an important and effective

Copyright © 2021, Jundishapur Journal of Chronic Disease Care. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
noncommercial usages, provided the original work is properly cited.


http://dx.doi.org/10.5812/jjcdc.117136
https://crossmark.crossref.org/dialog/?doi=10.5812/jjcdc.117136&domain=pdf

Uncorrected Proof

Ahmadi Halili S et al.

factor in reducing these problems. If hemodialysis is not
sufficient, the level of toxins in the blood and other life-
threatening factors are not well-controlled, and patients’
disability and mortality rates would increase (10, 11). Ure-
mia is associated with inflammation and the release of in-
flammatory cytokines, which are detected to be upregu-
lated in depression (12). Dialysis adequacy is one of the
factors whose relationship with depression has recently
been examined. Some other studies have also indicated
that dialysis adequacy affects the survival of hemodialy-
sis patients (13, 14). Urea reduction rate (URR) and Kt |V
are the most common dialysis adequacy measurement in-
dices. Various studies have suggested that 1.2 Kt/vand URR
> 65% can improve the prognosis of hemodialysis patients
(15). However, some studies have shown that dialysis ade-
quacy can be inversely associated with the prevalence of
depression (15, 16). However, there is no sufficient and ro-
bust evidence indicating the relationship between dialysis
adequacy and psychological problems, especially depres-
sion (14), and the existing data are contradictory (12, 15).

Itis of paramountimportance to reach accurate knowl-
edge about the prevalence of depression in these patients
to prevent such problems, improve quality of life, and of-
fer appropriate treatment. On the other hand, conflicting
results have been achieved regarding the relationship be-
tween depression and dialysis adequacy (15). Accordingly,
this study was to investigate the prevalence and severity of
depression in hemodialysis patients in Ahvaz and its rela-
tionship with dialysis adequacy.

2. Methods

The present research was an analytical cross-sectional
study performed on dialysis patients in Ahvaz hospitals
in 2019. The study was conducted after obtaining per-
mission from the Research Council and the Ethics Com-
mittee of the Ahwaz University of Medical Sciences (Code:
IR.AJUMS.REC.1398.783). In the present study, all hemodial-
ysis patients referred to the dialysis ward of Ahvaz teach-
ing hospitals (namely Imam Khomeini, Golestan, and Razi
Hospitals) in 2019 were considered as the research sam-
ple. Since the census method was used in this study, there
was no need to determine the sample size. Patients who
had been on dialysis for at least six months were included
in the study after obtaining their written informed con-
sent. In this study, all the provisions of the ethics state-
ment in Helsinki research and the principles of patient in-
formation confidentiality were considered. Patients were
ensured that their information was completely confiden-
tial and would only be used for research purposes.

Exclusion criteria were a history of depression and a
suicide attempt before hemodialysis treatment, the pres-

ence of grief over the last sixmonths, mental disability,and
impaired level of consciousness. Accordingly, 213 persons
were preliminary included in the study. Further, the non-
completed and distorted questionnaires were excluded
from the study, resulting in 205 persons remained as the
final sample size (Figure 1).

2.1. Data Collection

First, demographic and laboratory characteristics
were collected by using a self-report questionnaire and
reviewing patient medical reports. Patients’ demographic
information included age, gender, marital status, monthly
income, level of education, place of treatment, occupa-
tion, health insurance, duration of illness, and history of
dialysis in close family members. The Beck questionnaire
was used to measure depression in hemodialysis patients
aged below 65 years, and the Geriatric Depression Scale
(GDS) was used for individuals aged above 65 years. These
questionnaires were submitted to the patients during the
dialysis procedures and were completed by the patients or
their companions.

2.2. Dialysis Adequacy

The dialysis adequacy in all studied hospitals consider-
ing Kt/V index based on the percentage of urea reduction
(URR) was calculated by the following formula:

% = (0.026 x URR x 100) — 0.46

Where, K was dialysis filtration; T represented dialysis
duration, and V was the volume of urea distribution. The
following formula calculated the URR:

Predialysis BUN — Post dialysis BUN

URP = Predialysis BUN

To report dialysis adequacy, URR > 65% and KT [ V in
patients undergoing dialysis three times a week was con-
sidered to be 1.2; hence, dialysis adequacy > 1.2 is desirable

(17).

2.3. Depression Assessment

The Beck Depression Inventory 2 (BDI-II) was used to de-
termine depression and its severity in patients aged below
65 years. The scale contains 21 items, with four statements
for each of the items, to incorporate the increasing severity
of a particular symptom that might have been experienced
over the past two weeks. Four items addressing weight
loss, body image change, somatic preoccupation, and dif-
ficulty with work were removed from BDI-1I, and four new
items dealing with agitation, a feeling of worthlessness,
difficulty with concentration, and energy loss, were added
to this scale. Moreover, two other items dealing with sleep
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Figure 1. Research flowchart

and appetite were re-worded. Accordingly, the respondent
could determine if there has been arise or a decrease in the
intensity of symptom expressions.

Each item was scored based on a Likert scale ranging
from 0 to 3. To obtain the total score of the questionnaire,
the scores of all questions were calculated and added up
as such the minimum, and maximum scores were O to 63,
respectively. To grade the severity of the participants’ de-
pression, the following cut-off points were set: 0-13 (no de-
pression), 14 - 19 (mild depression), 20 - 28 (moderate de-
pression), and 29 - 63 (severe depression).

Typically, patients with clinical depression were in the
age range of 12-40 years. This questionnaire has a 97%
correlation with Hamilton Rating Scale for Depression
(HRSD),and its one-week reliability is 93%. The internal con-
sistency of the scale is 91%. Studies on the validity of BDI-
II in different countries, including Iran, have confirmed
its acceptable validity (18). Moreover, the factor analysis
and validity assessment results indicate its appropriate-
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ness in evaluating the results of different clinical trials.
In the present study, Cronbach’s alpha coefficient of BDI
was 0.873, suggesting its acceptable internal consistency
and high validity. When three researchers discussed and
confirmed the questionnaire’s content, it was re-translated
into Persian by a proficient bilingual person holding a mas-
ter’s degree in clinical psychology. BDI-II can be adminis-
tered to adolescents, adults, and the elderly and completed
during 5 - 10 minutes. Researchers reviewed and revised
the final version of K-BDI-II.

The short form of the Geriatric Depression Scale (GDS)
was used to evaluate depression in the patients aged above
65 years. This questionnaire was developed by Basavij
(1993) to assess depression in the elderly and validated as
a suitable test in various clinical and non-clinical settings.
It has internal and external stability in the clinical diagno-
sis of depression, and its reliability is 85%, as determined by
the test-retest method. In 1986, the 15-item short-form had
90% specificity and 80% sensitivity in diagnosing patients
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with depression. This test consists of 30 Yes/NO questions
scored as follows: 0 - 9 (no depression), 10 - 19 (moderate
depression), and 20 -30 (severe depression). In the 15-item
scale, the scores range from 0 to15; hence, the range of the
above scores is divided by 2. The scores range from 0 to 15,
with 0-4 indicating no depression; 5 - 9 presenting moder-
ate depression, and 10-15 representing severe depression.
Many studies have investigated the psychometrics of the
GDS questionnaire in Iran (19), documenting the accept-
able validity and reliability of this questionnaire. In the
present study, Cronbach’s alpha coefficient of this ques-
tionnaire was 0.808, indicating the internal consistency
and high validity of its items.

2.4. Theoretical Definition of Depression

2.4.1. Definition of Depression Regarding DSM-V Criteria

According to the DSM-V criteria, depression encom-
passes indefinite depressive disorders (NOS) or disruptive
mood disorders, major depressive disorders (MDD), and
persistent depressive disorders (PDD). It also refers to suf-
fering from more than five symptoms during the same
two-week period, which are different from the previous
functions. In this regard, depressed mood and|or loss of in-
terest/pleasure must be present, and it excludes symptoms
obviously attributable to another medical condition. Diag-
nostic criteria for the major depressive disorder are as fol-
lows:

(1) Depressed mood: Most of the day, nearly every day;
either subjective (e.g., feels sad, empty, hopeless) or ob-
served by others (e.g., appears tearful); May exhibited as ir-
ritable mood in children and adolescents.

(2) Loss of interest/pleasure: Markedly diminished in-
terest/pleasure in all (or almost all) activities most of the
day, nearly every day; either subjective or observed by oth-
ers.

(3) Weight loss or gain: Significant weight loss (with no
diet) or gain (change of >5% body weight per month), or a
decrease or an increase in appetite nearly every day; may
be a failure to gain expected weight in children.

(4) Insomnia or hypersomnia: Nearly every day, psy-
chomotor agitation or retardation, nearly every day, and
observable by others (not merely subjectively restless or
slow).

(5) Fatigue: loss of energy, nearly every day.

(6) Feeling worthless or excessive/inappropriate guilt:
Nearly every day, guilt may be delusional, not merely self-
reproached or guilt about being sick.

(7) Decreased concentration: Nearly every day, may be
indecisiveness, either subjective or observed by others.

(8) Thoughts of death/suicide: Recurrent thoughts of
death (not just fear of dying), recurrent suicidal ideation

without a specific plan, suicide attempt, or a specific plan
for suicide.

2.4.2. Definition of Depression Based on Beck Criteria

Beck (1967) defined depression as follows: Depression
refers to a set of behaviors whose specific elements are
slowness in movement and speech. Other symptoms in-
clude crying, sadness, lack of active responses, lack of inter-
est, worthlessness, insomnia, and loss of appetite. Accord-
ing to Beck, clinical depression can be defined as a patho-
logical disorder encompassing changes in five major be-
havioral areas. These changes may include all or any of the
following symptoms:

(1) Self-dislike: Individuals may believe in worthless-
ness, experience self-hate, hold a negative attitude towards
life, and experience persistent feelings of sadness and
emptiness.

(2) Agitation: These feelings may make individuals
have angry outbursts, feel irritable, and experience frustra-
tion in different situations.

(3) Loss of interest in hobbies you once enjoyed: De-
pression has a way of sapping the pleasure out of every-
thing that brings individuals enjoyment. If an individual
is withdrawing from normal activities that he/she used to
look forward to, this may be a sign of depression.

(4) Changes in sleep: Disturbances in sleep patterns,
such as insomnia or sleeping too much, are common
symptoms of depression.

(5) Changes in appetite: Weight and appetite fluctu-
ates appear in individuals with depression and can vary de-
pending on their personality traits. Individuals may unin-
tentionally have weight loss or gain or notice changes in
eating habits.

(6) Loss of energy: Slowed thinking, speaking, or body
movements can occur with depression and result in prob-
lems in concentrating, making decisions, and remember-
ing.

(7) Unexplained physical problems: An individual may
experience back pain or headaches with no other known
causes. Moreover, depression and stress can have a nega-
tive impact on the immune system.

(8) Thoughts of death or self-harm: Depression is some-
times connected to the feelings of self-harm and suicide.

2.5. Statistical Analysis

SPSS software version 22 was used to analyze the col-
lected data. Kolmogorov-Smirnov evaluated the normal-
ity of the data, and the homogeneity of variances was eval-
uated by Leven’s test. Give the non-normal distribution
of the data, nonparametric tests were used to analyze the
results in this study. Mann-Whitney U and Kruskal-Wallis
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nonparametric tests were used to compare the means of
variables between the research groups, and Spearman and
Chi-square (or Fisher’s exact) correlation tests were used
to determine the relationship between quantitative and
qualitative variables, respectively. The significance level in
the tests was set to be 0.05.

3. Results

3.1. Participants’ Demographic Characteristics

The present study included 205 hemodialysis patients
with the mean age of 58.91 & 14.89 years (range of 20 - 89
years). One hundred eight patients were aged below 65
years (47.78 £ 10.75), and 97 individuals were aged above
65 years (71.30 £ 6.91). Moreover, the mean duration of the
disease was 4.46 + 3.86 years (Table 1).

3.2. Dialysis Adequacy

The mean Kt |V in the studied patients was 1.28 & 0.60,
and Kt [ V was not significantly different between the two
age groups aged below and above 65 years (1.28 & 0.67 vs.
1.29 £ 0.51; P=0.571). The mean URR in the studied patients
was 46.98 £ 33.19. The mean URR was not significantly
different between the age group under 65 years (47.03 &
34.51vs. 46.89 £ 31.48; P-value = 0.834). The dialysis ade-
quacy was statistically differentin patients of different hos-
pitals (P=0.020). The dialysis adequacy rates at Imam and
Razi Hospitals were1.30 + 0.62 and 1.39 £ 0.61, respectively.
Golestan hospital had the lowest Kt/V (1.12 & 0.53), and the
optimal Kt/V (1.2 <) was observed only in 35.6% of the pa-
tients in this medical center.

3.3. Prevalence of Depression in Dialysis Patients

The mean score of the BDIII for individuals aged be-
low 65 years was 1.6.86 1-10.77, and the mean GDS in those
aged above 65 years was 6.49 + 3.67. According to the re-
sults, 81 hemodialysis patients (39.5%) had no depression,
and 124 patients (60.5%) had depression. Different depres-
sion levels showed no significant difference between the
two groups regarding the prevalence of depression (P =
0.070) (Table 2)

3.4. Relationship Between Depression with Different Variables
in Hemodialysis Patients

In neither of the age groups, there was no significant
relationship between age, duration of illness, marital sta-
tus of patients, level of education, occupation, and family
history of dialysis in close family members, and health in-
surance with depression levels (P < 0.05). In the age group
of > 65 years, there was a significant relationship between
patients 'gender and depression levels (P = 0.030). In the

Jundishapur ] Chronic Dis Care. 2021;10(4):e117136.

Table 1. Hemodialysis Patients’ Basic Characteristics

Variable Frequency (%)
Age

65 < 97(47.3)

65> 108(52.7)
Gender

Male 141(68.8)

Female 64 (31.2)
Level of education

Illiterate 61(29.8)

High school 75(36.6)

Diploma 45(22)

Associate degree 8(3.9)

Bachelor’s degree 13(6.3)

Master’s degree and higher 3(15)
Job

Housewife | unemployed 107(50.7)

Employed 47(22.9)

Retired 54(26.3)
Marital status

Single 27(13.2)

Married 178 (86.8)
Family history

Yes 17(8.3)

No 188 (91.7)
Insurance

Yes 168 (82)

No 37(18)
Level of income

Low 105 (52.2)

Moderate 84 (41)

High 16(7.8)
Dialysis adequacy

12< 107(52.2)

12> 98(47.8)

age group < 65 years, there was a significant relationship
between patients’ income level and depression levels (P =
0.012) (Tables 3 and 4). There was also no significant rela-
tionship between dialysis adequacy and depression levels
(Table 4 & Figure 2). Figure 2 shows the results of the mean
URR and Kt/V regarding different depression levels in pa-
tients aged below and above 65 years.
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Figure 2. Comparison of dialysis adequacy and different depression levels

Table 2. Frequency of Different Levels of Depression in Hemodialysis Patients 4. Discussion

Depression Level Frequency (%) X . X . .
Depression is the fourth leading cause of disability

worldwide and one of the most common psychological dis-

BDI-depression inpatient patients aged below 65 years

No depression 49(45.4) orders among hemodialysis patients. Various factors, in-
Mild depression 19 (17.6) cluding physical and emotional stress, medication side ef-
YRR 22(20.4) fects, functional limitations, dietary restrictions, and poor

) economic status, arouse depression in dialysis patients (1).
Severe depression 18(16.7)

Many studies have investigated the prevalence of de-
pression in hemodialysis patients in Iran; however, they
No depression 32(33) have reported contradictory findings. Accurate knowledge
Moderate depression 45(46.4) and understanding of the depression prevalence in these
patients are of great importance in preventing this disor-
der, improving the quality of their lives, and offering treat-
ment. Moreover, further studies in different regions of the
country at different periods would also contribute to un-

GDS-depression in patients aged above 65 years

Severe depression 20(20.6)

6 Jundishapur ] Chronic Dis Care. 2021; 10(4):e117136.
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Table 3. Mean Scores of Depression in Hemodialysis Patients Regarding Their Profiles

Variable Aged Below 65 Years P-Value Aged Above 65 Years P-Value
Gender 0.925 0.030
Male 16.73 +10.44 6.04 378
Female 17.1 £ 11.55 7.60 317
Marital status 0.608 0.279
Single 15.04 =+ 7.95 8.00 £ 4.00
Married 17.29 1134 639 £3.65
Level of education 0.203 0.289
Iliterate 20.81+10.89 6.91 1 3.62
High school 16.34 £10.06 6.54 1338
Diploma 16.69 £ 11.20 533+ 418
Associate degree 20.60 £14.31 6.66 £ 1.15
Bachelor 11.50 £ 9.62 833 £ 115
Master and higher 2224321
Job 0.620 0.072
Housewife | unemployed 17.01+10.98 7.02 £3.42
Employed 18.00 £10.72 478 £3.58
Retired 15.00 £10.54 6.75 +3.87
Family history 0.585 0.446
Yes 1530 - 11.42 7.28 +3.63
No 17.02 +10.75 683 + 43/6
Insurance 0.321 0.950
Yes 16.37 +10.59 6.43 £3.63
No 19.47 +11.67 6.70 3.90
Level of income 0.012 0.098
Low 19.21 +10.61 734 +3.80
Moderate 13.50 £ 9.99 5.55 +3.22
High 20.42 £ 12.44 5.77 £3.99

derstanding the epidemiology of this disease and adopt-
ing management strategies to prevent and reduce the inci-
dence of depression in hemodialysis patients. Accordingly,
the present study was to determine the prevalence of de-
pression in hemodialysis patients in Ahvaz and its relation-
ship with dialysis adequacy (2, 3, 5).

This study showed the high prevalence of depression
in hemodialysis patients, indicating that 60.5% of the
hemodialysis patients in Ahvaz were suffering from de-
pression. In thisregard, 54.6% of the hemodialysis patients
aged below 65 years and 67.0% of the individuals aged
above 65 years had different depression levels. Although
the prevalence of depression levels was higher in patients
aged above 65 years, no significant difference was observed
between the two age groups.

Jundishapur ] Chronic Dis Care. 2021;10(4):e117136.

Studies in Iran have reported the prevalence of de-
pression in hemodialysis patients to be between 50 - 91%.
Sanaei and Afshar surveyed 120 hemodialysis patients us-
ing the Beck questionnaire and reported the depression
prevalence of 70% in these patients (9). In a meta-analysis
of 1812 patients by Mirzaei et al., the total prevalence of de-
pression in the Iranian hemodialysis patients was 63% (8).
In another meta-analysis by Ravaghi et al. on 2822 patients,
the depression prevalence was 62% (1). These findings are
consistent with those of the present study.

Recently, a meta-analysis by Abdi et al. was conducted
on 2941 hemodialysis patients in Iran, and the prevalence
of depression was 56.8% (7). This decrease in the preva-
lence of depression could be attributed to the increased
public awareness and increased access to health care facil-
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Table 4. Relationship Between Patients’ age, Duration of Illness, and Dialysis Ade-
quacy with Depression Score by Age Group

Variable P-Value Spearman Correlation Coefficient
Age(y)
< 65 0.283 -0.104
> 65 0.573 0.058
Duration of disease (y)
< 65 0.994 0.001
> 65 0.964 0.005
Kt/V(y)
< 65 0.944 0.007
> 65 0.763 0.031
URR((y)
< 65 0.684 0.040
> 65 0.980 0.003

ities. In total, these studies suggest that more than half
of hemodialysis patients in Iran are suffering from depres-
sion, highlighting the need to identify depression in these
patients to provide timely managementand interventions.

The findings suggest that the prevalence of depres-
sion in dialysis patients is higher in Iran than in devel-
oped countries. According to many studies, there is an
inverse relationship between a country’s level of progress
and development and the prevalence rate of depression in
hemodialysis patients as such, with an increase in the de-
velopment rate of countries, the prevalence of depression
decreases. Better health status, advanced medical equip-
ment, better and more comfortable services for patients,
psychological services, and emotional, social, and family
support in developed countries can make differences be-
tween developing and developed countries regarding the
prevalence of depression (1). The prevalence of depres-
sion in hemodialysis patients is lower in Iran compared to
neighboring countries such as Saudi Arabia (68.6%), Iraq
(80%), and Pakistan (75%) (20-22).

However, the prevalence of depression in hemodialy-
sis patients is higher in Iran compared to Hungary (33%),
China (29%), and Malaysia (36.6%) (23-25). Semaan et al. in
a study in the United States detected 83 hemodialysis pa-
tients with ESRD and reported that 40.8% of these patients
had depression (26). In Brazil, the prevalence of depression
in hemodialysis patients (69 patients)was 42.7% (27). In an-
other study in Brazil by de Brito et al. on 205 dialysis pa-
tients, the prevalence of depression using the Beck ques-
tionnaire was 41.7% (28). Other studies have reported the
lower prevalence of depression (23.3 - 60.5%) (12).

Some studies have reported a very high prevalence of

depression in hemodialysis patients. Nelson et al.’s study
inIndia showed that 83.5% of patients had different depres-
sion levels (27.3% mild depression, 40.5% moderate depres-
sion, and 15.7% severe depression) (29). Khan et al., in their
study in Malaysia on 213 hemodialysis patients, showed
that 84.9% of patients had depression (4). Excessive drug
use, economic burden imposed on patients and their fam-
ilies, and changes in social relationships may have caused
the higher prevalence of depression among these patients.

The inconsistency of findings may be associated with
differences in screening tools and depressive assessment
methods, sample size, location, and community. Nu-
merous intervening factors, including sociocultural differ-
ences, lifestyle, support services, care, and medical staff
may also affect the findings. Moreover, another critical is-
sue for hemodialysis patients is to receive social support.
Patients with high social support experience less depres-
sion (30).

According to some studies in Iran, considering the cul-
tural changes and social status for each age group, little so-
cial support is provided for patients with chronic diseases
from the perspective of hemodialysis patients (31). This can
be a significant risk factor for depression. In general, all
studies have revealed that depressive symptoms should be
considered in the evaluation and treatment of hemodialy-
sis patients. Accordingly, this measure is now mandatory
in all dialysis centers in the United States (29).

Some studies have suggested that dialysis adequacy
can be inversely associated with the prevalence of depres-
sion. For example, Hung et al. (16) surveyed 146 hemodial-
ysis patients and reported a weak relationship between
depression and Kt [ V. In another study, Klaric et al. (15)
also showed a relationship between depression and dial-
ysis adequacy in patients treated with peritoneal dialysis;
however, no association was noticed in hemodialysis pa-
tients. According to theseresearchers, these findings could
be due to the uneven distribution of Kt /| Vin hemodialysis
patients. Montinaro et al. (12) also showed no difference
between depressed and non-depressed patients regarding
the mean Kt [ V.

In our study, there was no significant relationship be-
tween Kt [ V and URR with depression in none of the age
groups. Small sample size and dialysis adequacy measure-
ment only once may justify the lack of a significant rela-
tionship between depression and dialysis adequacy in the
present study. Najafi et al. also reported that the mean dial-
ysis adequacy was not significantly different between indi-
viduals with and without depression (14).

On the other hand, in a study by Al Awwa et al. (32).,
a negative relationship was observed between depressive
symptoms and dialysis adequacy (Kt/V). In another study,
there was an inverse relationship between dialysis ade-
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quacy and depression as such, those who had adequate
dialysis adequacy had no or slight depression (33).

Different studies have adopted different methods to as-
sess dialysis adequacy, and this can be a barrier to compar-
ing different findings. On the other hand, there is no suf-
ficient and robust evidence indicating a link between dial-
ysis adequacy and psychological problems. Moreover, de-
pression is a chronic condition, and given that dialysis ad-
equacy indices can vary over time, they may not indicate
dialysis adequacy at the same time as patients’ mood (14).
Furthermore, since many variables affect the outcomes,
and given that the sample size has a large impact on this
issue, contradictory findings are expected.

Many factors (namely blood flows, dialysis time, and
access recirculation) affect dialysis adequacy. On the other
hand, increased body mass, sodium removal, poor dialy-
sis flow rate, blood tubing, and needle gauge size may also
contribute to inadequate hemodialysis.

Anemia is prevalent in hemodialysis patients. On the
other hand, anemia increased the risk of psychological
problems, including depression. Analyzing the results
may not be accurate without considering factors such as
anemia.

Since mental disorders are especially prevalent in
older individuals in public hospitals, they can also have a
negative impact on the outcomes. Accordingly, to improve
the survival and quality of life in these patients, detecting
the most affected individuals and outcomes requires fur-
ther studies (32).

This study was conducted in a multicenter manner,
and the patients were selected from hospitals in different
regions of Ahvaz, and this promotes the generalizability of
the results. The present study was the first study evaluat-
ing and comparing the prevalence rates of depression in
hemodialysis patients in two age groups aged below and
above 65 years. Another strength of the present study was
the use of a single method to calculate dialysis adequacy
for all patients.

On the other hand, the present study also faced some
limitations, including the use of a self-report question-
naire to assess depression. Moreover, no clinical and psy-
chological interviews were performed to diagnose depres-
sion. In this study, dialysis adequacy was measured only
once, and the mean values at different times were not cal-
culated. The heterogeneity in the adaptation processes of
the patients undergoing hemodialysis were another limi-
tation of the present study. Individual differences between
patients and psychological or emotional problems when
answering the questionnaire may decrease the accuracy of
response. Another limitation of the study is the small sam-
ple size because the low sample size can affect the study re-
sults and make the interpretation of the results be made
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with caution.

It should be noted that this study only included
hemodialysis patients living in Ahvaz; hence, the general-
ization of the findings to the other regions of the country
should be made with caution. Accordingly, better results
can be achieved by conducting further studies with larger
sample sizes and in different regions.

4.1. Conclusions

The analysis of the relationship between depression
and dialysis adequacy is challenging since there are many
factors affecting depression and dialysis adequacy as well
as intervening, mediating, and moderating variables. In
this regard, all patients undergoing routine hemodialysis
should be screened for depression signs and symptoms.
Prompt diagnosis and effective treatment of depression
are essential for time management and interventions and
improve quality of life, prognosis, and patient survival.

Footnotes

Authors’ Contribution: Study concept and design: S. H.,
and M. P; Analysis and interpretation of data: L.S.,and E H,;
Drafting of the manuscript: M. K.; Critical revision of the
manuscript for important intellectual content: M. P,and S.
H.; Statistical analysis: F. H.

Conflict of Interests: The authors declared no conflict of
interests.

Ethical Approval: This study was conducted after ob-
taining permission from the Research Council and the ap-
proval of the Ethics Committee of the Ahwaz University of
Medical Sciences (Code: IR AJUMS.REC.1398.783).

Funding/Support: This article was extracted from a PhD
thesis on internal medicine residency (No. U-98238). This
study was supported by the Ahvaz Jundishapur University
of Medical Sciences, Ahvaz, Iran.

Informed Consent: Written informed consent was ob-
tained from all participants.

References

1. Ravaghi H, Behzadifar M, Behzadifar M, Taheri Mirghaed M, Aryankhe-
sal A, Salemi M, et al. Prevalence of depression in hemodialysis pa-
tients in Iran: A systematic review and meta-analysis. Iran ] Kidney Dis.
2017;11(2):90-8. [PubMed: 28270640].

2. El Filali A, Bentata Y, Ada N, Oneib B. Depression and anxiety disor-
dersin chronic hemodialysis patients and their quality of life: A cross-
sectional study about 106 cases in the northeast of morocco. Saudi
J Kidney Dis Transpl. 2017;28(2):341-8. doi: 10.4103/1319-2442.202785.
[PubMed: 28352018].

3. Feroze U, Martin D, Reina-Patton A, Kalantar-Zadeh K, Kopple |D. Men-
tal health, depression, and anxiety in patients on maintenance dialy-
sis. Iran | Kidney Dis. 2010;4(3):173-80. [PubMed: 20622304].


http://www.ncbi.nlm.nih.gov/pubmed/28270640
http://dx.doi.org/10.4103/1319-2442.202785
http://www.ncbi.nlm.nih.gov/pubmed/28352018
http://www.ncbi.nlm.nih.gov/pubmed/20622304

Uncorrected Proof

Ahmadi Halili S et al.

10.

11.

14.

15.

16.

17.

18.

10

. Khan A,Khan AH, Adnan AS, Sulaiman SAS, Mushtaq S. Prevalence and

predictors of depression among hemodialysis patients: a prospective
follow-up study. BMC Public Health. 2019;19(1):531. doi: 10.1186/512889-
019-6796-z. [PubMed: 31072378]. [PubMed Central: PMC6507067].

. Shirazian S, Grant CD, Aina O, Mattana |, Khorassani F, Ricardo AC.

Depression in chronic kidney disease and end-stage renal disease:
Similarities and differences in diagnosis, epidemiology, and manage-
ment. Kidney Int Rep. 2017;2(1):94-107. doi: 10.1016/j.ekir.2016.09.005.
[PubMed: 29318209]. [PubMed Central: PMC5720531].

. Bossola M, Ciciarelli C, Di Stasio E, Conte GL, Vulpio C, Luciani G,

et al. Correlates of symptoms of depression and anxiety in chronic
hemodialysis patients. Gen Hosp Psychiatry. 2010;32(2):125-31. doi:
10.1016/j.genhosppsych.2009.10.009. [PubMed: 20302985].

. Abdi A, Dalvand S, Vahedian-azimi A, Ghanei Gheshlagh R, Kurdi

A. Prevalence of depression among Iranian patients under
hemodialysis: a systematic review and meta-analysis. | Nephropathol.
2018;7(4):224-32. doi: 10.15171/jnp.2018.47.

. Mirzaei M, Akbari Z. [Prevalence of depression in dialysis patients

in Iran (1998-2013): A systematic review and meta-analysis|. ] Mazan-
daran Univ Med Sci. 2015;24(121):317-25. Persian.

. Sanavi S, Afshar R. Depression in patients undergoing conventional

maintenance hemodialysis: The disease effects on dialysis adequacy.
Didlisis y Trasplante. 2012;33(1):13-6. doi: 10.1016/j.dialis.2011.06.006.
Ashrafi Z, Ebrahimi H, Sarafha J. [The relationship between hemodial-
ysis adequacy and quality of life and spiritual wellbeing in hemodial-
ysis patients]. ] Clin Nurs Midwifery. 2014;3(3):44-51. Persian.

Hojjat M. [Hemodialysis adequacy in patients with chronic renal fail-
ure]. Iran ] Crit Care Nurs. 2009;2(2):61-6. Persian.

. Montinaro V, laffaldano GP, Granata S, Porcelli P, Todarello O, Schena

FP, et al. Emotional symptoms, quality of life and cytokine pro-
file in hemodialysis patients. Clin Nephrol. 2010;73(1):36-43. doi:
10.5414/cnp73036. [PubMed: 20040350].

. Morton AR, Singer MA. The problem with Kt/V: Dialysis dose should be

normalized to metabolic rate not volume. Semin Dial. 2007;20(1):12-5.
doi: 10.1111/j.1525-139X.2007.00232.x. [PubMed: 17244112].

Najafi A, Keihani S, Bagheri N, Ghanbari Jolfaei A, Mazaheri Mey-
bodi A. Association between anxiety and depression with dialysis
adequacy in patients on maintenance hemodialysis. Iran J Psychia-
try Behav Sci. 2016;10(2). e4962. doi: 10.17795[ijpbs-4962. [PubMed:
27803725]. [PubMed Central: PMC5087286].

Klaric D, Klaric V. Depression in end stage renal disease: Comparison
between patients treated with hemodialysis and peritoneal dialysis.
J Life Sci. 2012;6(5):582-6.

Hung KC, Wu CC, Chen HS, Ma WY, Tseng CF, Yang LK, et al. Serum IL-
6, albumin and co-morbidities are closely correlated with symptoms
of depression in patients on maintenance haemodialysis. Nephrol
Dial Transplant. 2011;26(2):658-64. doi: 10.1093/ndt/gfq411. [PubMed:
20631406].

Gotch FA, Sargent JA. A mechanistic analysis of the National Co-
operative Dialysis Study (NCDS). Kidney Int. 1985;28(3):526-34. doi:
10.1038/ki.1985.160. [PubMed: 3934452].

Groth-Marnat G. Pasha Sharifi H, Nikkho MR, editors. [ Psychological as-
sessment guide: for clinical psychologists, counselors, and psychiatrists].
2nd ed. Roshd: Tehran; 2015. Persian.

. Malakouti SK, Fatollahi P, Mirabzadeh A, Salavati M, Zandi T. Reliabil-

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

ity, validity and factor structure of the GDS-15 in Iranian elderly. Int |
Geriatr Psychiatry. 2006;21(6):588-93. doi: 10.1002/gps.1533. [PubMed:
16783767).

Hawamdeh S, Almari AM, Almutairi AS, Dator WLT. Determinants
and prevalence of depression in patients with chronic renal dis-
ease, and their caregivers. Int ] Nephrol Renovasc Dis. 2017;10:183-9.
doi: 10.2147/[JNRD.S139652. [PubMed: 28740416]. [PubMed Central:
PMC5503667).

Hamody AR, Kareem AK, Al-Yasri AR, Sh Ali AA. Depression in Iraqi

hemodialysis patients. Arab | Nephrol Transplant. 2013;6(3):169-72.
[PubMed: 24053743].

Saeed Z, Ahmad AM, Shakoor A, Ghafoor F, Kanwal S. Depression
in patients on hemodialysis and their caregivers. Saudi | Kidney Dis
Transpl. 2012;23(5):946-52. doi: 10.4103/1319-2442.100869. [PubMed:
22982905].

Szeifert L, Molnar MZ, Ambrus C, Koczy AB, Kovacs AZ, Vamos
EP, et al. Symptoms of depression in kidney transplant recipi-
ents: a cross-sectional study. Am J Kidney Dis. 2010;55(1):132-40. doi:
10.1053/j.ajkd.2009.09.022. [PubMed: 19932540].
LiuX,YangX,YaoL,Zhang Q,SunD,ZhuX,etal. Prevalence and related
factors of depressive symptoms in hemodialysis patients in north-
ern China. BMC Psychiatry. 2017;17(1):128. doi: 10.1186/512888-017-1294-2.
[PubMed: 28381216]. [PubMed Central: PMC5382415].

Bujang MA, Musa R, Liu W], Chew TF, Lim CT, Morad Z. Depres-
sion, anxiety and stress among patients with dialysis and the as-
sociation with quality of life. Asian ] Psychiatr. 2015;18:49-52. doi:
10.1016/j.2jp.2015.10.004. [PubMed: 26549864].

Semaan V, Noureddine S, Farhood L. Prevalence of depression
and anxiety in end-stage renal disease: A survey of patients
undergoing hemodialysis. App! Nurs Res. 2018;43:80-5. doi:
10.1016/j.apnr.2018.07.009. [PubMed: 30220369].

Teles F, de Azevedo VF, Miranda CT, Miranda MP, Teixeira MC, Elias RM.
Depression in hemodialysis patients: the role of dialysis shift. Clinics.
2014;69(3):198-202. doi: 10.6061/clinics/2014(03)10.

Brito DCS, Machado EL, Reis IA, Carmo L, Cherchiglia ML. Depression
and anxiety among patients undergoing dialysis and kidney trans-
plantation: a cross-sectional study. Sao Paulo Med J. 2019;137(2):137-47.
doi: 10.1590/1516-3180.2018.0272280119. [PubMed: 31314874].

Nelson V, Gopalakrishnan S, Rakesh PS, Simon S, Babu V, Vikraman V.
Depression among dialysis patients: Attending a Tertiary Care Hospi-
tal in Kerala, Southern India. ] Nephrol Soc Work. 2016;4(2):34-7.

Ratti MM, Rossi A, Delli Zotti GB, Sarno L, Spotti D. Social support, psy-
chological distress and depression in hemodialysis patients. Psicolo-
gia Della Salute. 2017;(1):112-22. doi: 10.3280/pds2017-001006.
Faramarzi M, Hosseini S, Cumming R, Kheirkhah F, Parsaei F, Ghasemi
N, et al. A negative association between social support and depres-
sion in the elderly population of Amirkola City. Br ] Med Med Res.
2015;8(8):707-16. doi: 10.9734/bjmmr/2015/15111.

Al Awwa IA, Jallad SG. Prevalence of depression in Jordanian
hemodialysis patients. Iran | Psychiatry Behav Sci. 2018;12(2). doi:
10.5812[ijpbs.11286.

Hashemi M, Garshad A, Mirzaei SH, Kazemi F. [Relationship be-
tween adequacy of dialysis and depression hemodialysis patients in
Imam Khomeini hospital of Shirvan|. ] North Khorasan Univ Med Sci.
2014;5(4):861-6. Persian. doi: 10.29252/jnkums.5.4.861.

Jundishapur ] Chronic Dis Care. 2021;10(4):e117136.


http://dx.doi.org/10.1186/s12889-019-6796-z
http://dx.doi.org/10.1186/s12889-019-6796-z
http://www.ncbi.nlm.nih.gov/pubmed/31072378
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6507067
http://dx.doi.org/10.1016/j.ekir.2016.09.005
http://www.ncbi.nlm.nih.gov/pubmed/29318209
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5720531
http://dx.doi.org/10.1016/j.genhosppsych.2009.10.009
http://www.ncbi.nlm.nih.gov/pubmed/20302985
http://dx.doi.org/10.15171/jnp.2018.47
http://dx.doi.org/10.1016/j.dialis.2011.06.006
http://dx.doi.org/10.5414/cnp73036
http://www.ncbi.nlm.nih.gov/pubmed/20040350
http://dx.doi.org/10.1111/j.1525-139X.2007.00232.x
http://www.ncbi.nlm.nih.gov/pubmed/17244112
http://dx.doi.org/10.17795/ijpbs-4962
http://www.ncbi.nlm.nih.gov/pubmed/27803725
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5087286
http://dx.doi.org/10.1093/ndt/gfq411
http://www.ncbi.nlm.nih.gov/pubmed/20631406
http://dx.doi.org/10.1038/ki.1985.160
http://www.ncbi.nlm.nih.gov/pubmed/3934452
http://dx.doi.org/10.1002/gps.1533
http://www.ncbi.nlm.nih.gov/pubmed/16783767
http://dx.doi.org/10.2147/IJNRD.S139652
http://www.ncbi.nlm.nih.gov/pubmed/28740416
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5503667
http://www.ncbi.nlm.nih.gov/pubmed/24053743
http://dx.doi.org/10.4103/1319-2442.100869
http://www.ncbi.nlm.nih.gov/pubmed/22982905
http://dx.doi.org/10.1053/j.ajkd.2009.09.022
http://www.ncbi.nlm.nih.gov/pubmed/19932540
http://dx.doi.org/10.1186/s12888-017-1294-2
http://www.ncbi.nlm.nih.gov/pubmed/28381216
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5382415
http://dx.doi.org/10.1016/j.ajp.2015.10.004
http://www.ncbi.nlm.nih.gov/pubmed/26549864
http://dx.doi.org/10.1016/j.apnr.2018.07.009
http://www.ncbi.nlm.nih.gov/pubmed/30220369
http://dx.doi.org/10.6061/clinics/2014(03)10
http://dx.doi.org/10.1590/1516-3180.2018.0272280119
http://www.ncbi.nlm.nih.gov/pubmed/31314874
http://dx.doi.org/10.3280/pds2017-001006
http://dx.doi.org/10.9734/bjmmr/2015/15111
http://dx.doi.org/10.5812/ijpbs.11286
http://dx.doi.org/10.29252/jnkums.5.4.861

	Abstract
	1. Background
	2. Methods
	Figure 1
	2.1. Data Collection
	2.2. Dialysis Adequacy
	2.3. Depression Assessment
	2.4. Theoretical Definition of Depression
	2.4.1. Definition of Depression Regarding DSM-V Criteria
	2.4.2. Definition of Depression Based on Beck Criteria

	2.5. Statistical Analysis

	3. Results
	3.1. Participants[Please insert \PrerenderUnicode{â��} into preamble] Demographic Characteristics
	Table 1

	3.2. Dialysis Adequacy
	3.3. Prevalence of Depression in Dialysis Patients
	Table 2

	3.4. Relationship Between Depression with Different Variables in Hemodialysis Patients
	Table 3
	Table 4
	Figure 2


	4. Discussion
	4.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

