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Abstract

Context: Depression is a common issue among patients with chronic kidney disease, particularly those undergoing
hemodialysis, and it can significantly impact their quality of life, treatment adherence, and disease progression.

Objectives: The purpose of this study was to determine the prevalence of depression among dialysis patients in Iran using the
Beck Depression Inventory (BDI) questionnaire.

Data Sources: This study was a systematic review and meta-analysis. Six databases and Google Scholar were searched to identify
all publications on the prevalence of depression among Iranian dialysis patients up until April 19, 2024. The quality of the
identified articles was assessed, and the heterogeneity of the studies was evaluated using the I? Index. Publication bias was
assessed using Egger's regression test and Sensitivity Analysis. Additionally, a meta-regression model was employed to evaluate
variables suspected of contributing to heterogeneity at the 0.05 significance level. In the end, 17 articles were analyzed using
Comprehensive Meta-Analysis software (ver. 2.2.064).

Results: The prevalence of depression among dialysis patients, after sensitivity analysis using the random-effects model, was
estimated at 0.564 (95% Confidence Interval [CI]: 0.524 - 0.603). The highest prevalence rate was reported in the eastern region of
Iran, at 0.705 (95% CI: 0.051 - 0.991). Sample size, year, and mean age were significantly associated with the prevalence of
depression among dialysis patients (P < 0.05).

Conclusions: Depression is highly prevalent among dialysis patients in Iran, with approximately half of them having
experienced it. Therefore, policymakers and health system managers must take serious measures to address this significant
issue.
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1. Context of end-stage renal disease (ESRD) is increasing, with

cases doubling every seven years (2). In Iran,
Chronic kidney disease (CKD) is characterized by the  approximately 38,000 patients undergo dialysis each

progressive and irreversible destruction of the kidneys, year, and this number was projected to double by 2020

which, like other chronic diseases, affects all aspects of a @3).

life and has

consequences.

patient's physical and
psychological Dialysis and kidney

numerous The annual cost of treating CKD patients is

substantial. In the United States, total Medicare

transplantation are the primary treatment options for
this condition, but dialysis itself is a highly stressful
process that can lead to significant psychological stress
and a host of psychosocial problems (1). The prevalence

expenditures for these patients exceeded $12.36 billion
in 2000, and this figure increased by 11% to $17 billion in
2002 (4). The overall medical costs per patient per year,
including transportation, visits, hospitalization, and
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hemodialysis, exceed $75,000 in the United States (5). In
addition to the financial burden, these patients
experience numerous side effects due to the disease
process and treatment regimen. They face various
psychological stresses, which can lead to mental health
disturbances, including behavioral changes such as
depression, isolation, and hallucinations due to the
inability to cope with these challenges (6).

Depression is the fourth leading cause of disability
worldwide and one of the most common mental
disorders in CKD patients (6). Drayer et al. found that
36.7% of hemodialysis patients suffer from mood
disorders, with 9.6% experiencing severe depression and
27.1% experiencing mild depression (7). Depression is a
disorder characterized by a lack of energy and interest,
feelings of guilt, difficulty concentrating, lack of
appetite, and recurrent thoughts of death or suicide. It
also affects an individual's activity levels, cognitive
abilities, speech, and other biological functions.
Moreover, depression can lead to various physical
complications, including fatigue, insomnia, decreased
libido, diarrhea, and constipation (8, 9). The prevalence
of depression among hemodialysis patients in Iran
ranges from 50% to 80%, and anxiety affects 20% to 60%
of these patients (10). Overall, 20% to 30% of dialysis
patients suffer from depression (11, 12).

Depression in hemodialysis patients can increase the
risk of suicide, with a prevalence of suicide among
depressed dialysis patients estimated at 15%, higher in
men and young people than in other demographics.
Depression may be more prevalent among dialysis
patients than in those with cancer, congestive heart
failure, or other severe chronic diseases (13, 14).
Depression in these patients is associated with a range
of adverse outcomes, including increased fatigue, lower
performance status, decreased physical activity, and
reduced quality of life (15, 16). Counseling has been
shown to be effective in reducing psychological
symptoms in patients undergoing hemodialysis (17, 18).

Given the importance of this issue, various
questionnaires have been developed in recent years to
measure the prevalence of depression. One of the most
well-known and widely used instruments is the Beck
Depression Inventory (BDI), first developed in 1961 by
Beck et al. (19). The BDI is a 2I-item, multiple-choice
inventory employing Guttman scaling, designed to
assess the level of depression in adults. Each item is

scored from O to 3 points, with a total score range of 0 to
63. The scale was developed as a quantitative measure of
depression and was not originally intended as a
diagnostic instrument. Suggested score ranges are 10 - 19
for mild depression, 20 - 30 for moderate to severe
depression, and 31 or higher for severe depression (20).

Numerous studies have been conducted on
depression among dialysis patients in Iran using the
Beck questionnaire, reporting various prevalence rates.
For instance, the prevalence of depression among these
patients was estimated at approximately 56.7% by
Mogharab in 2011 in Birjand (21) and around 70% by
Afshar et al. in 2010 in Tehran (22). However, these
studies do not provide a comprehensive picture of the
issue. Aggregating the results of studies on the
prevalence of depression among dialysis patients is
crucial for evidence-based decision-making by health

managers and policymakers.
2. Objectives

Therefore, the present study aimed to conduct a
systematic review and meta-analysis of the prevalence
of depression among dialysis patients in Iran.

3.Methods

This study was a systematic review and meta-analysis
conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines (23).

3.1. Search Strategy

In this study, articles published in English and
Persian up until April 19, 2024, were included. The focus
was on studies investigating the prevalence of
depression among dialysis patients in Iran, without any
time restrictions. The following databases were
searched: Web of Science, PubMed, Scopus, PsycINFO,
Scientific Information Database (SID), Maglran, and the
Google Scholar search engine. The search was conducted
using the following keywords: Prevalence, depression
AND hemodialysis OR renal replacement therapy OR
depressive disorders OR end-stage renal disease OR
dialysis AND patient AND Iran OR Iran* OR Islamic
Republic of Iran. Additionally, the references of the
collected articles were reviewed to ensure that all
potentially relevant articles were included (Table 1).
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Table 1. Database Search Strategy

Database Initial
and Search Strategy Search
(("Dialysance"[All Fields] OR "dialysances"[All Fields] OR "dialysation"[All Fields] OR "dialysator"[All Fields]| OR "dialysators"[All Fields] OR "dialyse"[All
Fields] OR "dialysed"[All Fields] OR "dialyser"[All Fields] OR "dialysers"[All Fields] OR "dialysing"[All Fields] OR "dialysis solutions"[Pharmacological
Action] OR "dialysis solutions"[MeSH Terms| OR ("dialysis"[All Fields|] AND "solutions"[All Fields]) OR "dialysis solutions"[All Fields] OR "dialysate"[All
Fields] OR "dialysates"[All Fields] OR "dialyzate"[All Fields] OR "dialyzates"[All Fields] OR "dialysis"[MeSH Terms] OR "dialysis"[All Fields] OR "dialyses"[All
Fields] OR "dialyzability"[All Fields] OR "dialyzable"[All Fields] OR "dialyzation"[All Fields] OR "dialyze"[All Fields] OR "dialyzed"[All Fields] OR "dialyzer"
[All Fields] OR "dialyzer s"[All Fields] OR "dialyzers"[All Fields] OR "dialyzing"[All Fields] OR "renal dialysis"[MeSH Terms] OR ("renal"[All Fields] AND
PubMed  '"dialysis"[All Fields]|) OR "renal dialysis"[All Fields] OR "end-stage renal disease"[All Fields] OR ("haemodialysis"[All Fields| OR "renal dialysis"[MeSH 64
Terms] OR ("renal"[All Fields] AND "dialysis"[All Fields]) OR "renal dialysis"[All Fields] OR "hemodialysis"[All Fields]) OR "renal replacement therapy"[All
Fields]) AND ("depressed"[All Fields] OR "depression"[MeSH Terms| OR "depression"[All Fields] OR "depressions"[All Fields] OR "depression s"[All Fields]
OR "depressive disorder"[MeSH Terms] OR ("depressive"[All Fields| AND "disorder"[All Fields]) OR "depressive disorder"[All Fields| OR "depressivity"[All
Fields] OR "depressive"[All Fields] OR "depressively"[All Fields] OR "depressiveness"[All Fields] OR "depressives"[All Fields] OR "depressive disorders"[All
Fields|) AND ("iran"[MeSH Terms| OR "iran"[All Fields] OR "iran*'[All Fields] OR "Islamic Republic of Iran"[All Fields])) AND ((ffrft[Filter]) AND
(1000/1/1:2024/4[19] pdat]) AND (english[Filter] OR persian[Filter]))
TITLE-ABS-KEY (dialysis OR "end-stage renal disease" OR hemodialysis OR "renal replacement therapy") AND TITLE-ABS-KEY (depression OR "depressive
Scopus disorders") AND TITLE-ABS-KEY (Iran) AND (LIMIT-TO (PUBSTAGE,"final”)) AND (LIMIT-TO (OA,"all")) AND (LIMIT-TO (DOCTYPE,"ar”)) AND (LIMIT-TO 25
(LANGUAGE,"English”) OR LIMIT-TO (LANGUAGE,"Persian"))
Web of (ALL= (depression OR “depressive disorders”) AND ALL= (dialysis OR "end-stage renal disease" OR hemodialysis OR "renal replacement therapy") AND a
Sci-ence  ALL=(Iran))and Open Access and Article (Document Types) and English (Languages) and All Open Access (Open Access)
PsycINFO  Depression AND (dialysis OR "end-stage renal disease") AND Iran 10
Magiran Depression + Dialysis 85
SID Depression AND Dialysis 42
Search
engine
g;ﬁﬁ?r Allintitle: Depression AND (dialysis OR "end-stage renal disease" OR hemodialysis OR "renal replacement therapy") AND Iran 9

Abbreviation: SID, scientific information database.

3.2. Study Selection and Data Extraction

Inclusion criteria for this study were all
observational studies, including descriptive (survey),
cross-sectional, longitudinal, and correlational studies
published in Persian and English that used the BDI
questionnaire. The components of the PICO model were
as follows:

-Participants: Patients

- Intervention/Exposure: End-stage renal disease

- Control: None

- Outcomes: Depression

Exclusion criteria included articles without free
access to the full text, review articles, commentaries,
letters to the editor, conference abstracts, gray
literature, articles reviewed during the COVID-19
pandemic, books, qualitative studies, and studies that
did not report the prevalence of depression using the
BDI questionnaire.

After applying the inclusion and exclusion criteria
and removing duplicates, two authors (PI and MA)
independently screened the titles and abstracts. Any
disagreements during this process were referred to a
third author (RB) and resolved through consensus. Four
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authors (SA, MAF, MAR, and HS) reviewed the full-text
articles. The reviewed studies covered several provinces
in Iran, including Tehran, Isfahan, Chaharmahal and
Bakhtiari, and Markazi (central region); Golestan, North
Khorasan, Ardabil, and Mazandaran (northern region);
Fars (southern region); and South Khorasan and Razavi
(eastern region).

Data extraction was performed using a researcher-
made checklist. This checklist consisted of four parts:
General information of the article (authors' names, year
of publication, location), participants' characteristics
(age, sample size), study method details (type of study,
data collection tool), and the outcomes (prevalence of
depression) (Table 2).

3.3. Quality Assessment

Mitton's checklist was used to evaluate the quality of
the reviewed articles (Appendix in Supplementary File)
(38). This checklist consists of 5 items and assesses
various aspects of methodology, including literature
review, research questions and design, population and
sample, data collection, and analysis. Each item in this
checklist is scored as follows: Zero (not present or not
reported anywhere in the article), 1 (present but of low
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Table 2. Characteristics of the Included Studies in the Meta-Analysis of the Prevalence of Depression Among Dialysis Patients in Iran

Authors and Ref. Publication Year Location Prevalence (%) SampleSize MeanAge Instrument Quality Score
Mogharab ( 21) 201 Birjand 56.7 60 54.4 BDI 15
Afshar (22) 2010 Tehran 70 120 57.6 BDI 14
Raeesi ( 24) 2005 Tehran 60 80 52.9 BDI 14
Modanlou ( 25) 2005 Gorgan 68.2 129 — BDI 12
Zahir al-Din ( 26) 2005 Tehran 69 120 53.5 BDI 13
Salehi and Noormohammadi-Sarab ( 27) 2014 Tehran 50 60 413 BDI 13
Roozbeh ( 28) 201 Shiraz 76 135 52.4 BDI 13
Hemati ( 29) 2013 Shahrekord 69.5 171 57.52 BDI 1
Ossareh (30) 2014 Tehran 40.7 150 56.4 BDI 14
Hashemi ( 31) 2014 Shirvan 39.2 46 - BDI 1
Anjomshoa (32) 2014 Kerman 57.4 217 53.6 BDI 14
Sanavi (33) 2012 Tehran 70 120 75.5 BDI 15
Ekramzadeh (34) 2015 Shiraz 62 10 47.8 BDI 14
Norozi Firoz ( 3) 2019 Mazandaran 44.8 310 59.6 BDI 14
Taraz (35) 2012 Tehran 61.4 83 57.4 BDI 14
Amirkhanlou (36) 2017 Gorgan 83.9 194 54.01 BDI 13
Baghcheghi and Koohestani (37) 2020 Saveh 89.54 172 49.09 BDI 13

Abbreviation: BDI, beck depression inventory.

quality), 2 (present and of midrange quality), or 3
(present and of high quality). The maximum possible
quality score is 15, with a score of 10 or above considered
acceptable. Articles were scored independently by two
researchers, and any disagreements were resolved by a
third reviewer.

3.4. Statistical Analysis

Given that the prevalence of depression among
dialysis patients followed a normal distribution, the
variance for each study was calculated using the
variance of the normal distribution formula: Var

()?) =o0%/n. The weight of each study was

proportional to its inverse variance. The > Index and
Cochran's Q test were used to evaluate the heterogeneity
of the data. Additionally, publication bias was assessed
using Egger's regression test and Sensitivity Analysis. If
the I? index was greater than 50%, or if the probability
value of the Q test was significant, a random-effects
model was used; otherwise, a fixed-effects model was
applied. The I Index estimates the proportion of
observed differences between studies that is due to
heterogeneity, with a value of 0% indicating no
heterogeneity and 100% indicating the highest level of
heterogeneity (39).

To calculate the prevalence of depression among
dialysis patients by year, quality, and region, a subgroup
analysis was conducted. Meta-regression was used to
investigate the relationship between the prevalence of
depression among dialysis patients and factors such as
the year of publication, mean age, and sample size. All
analyses were performed using Meta-Analysis software
(version 2.2.064).

4. Results

A total of 276 articles were identified in the initial
search. In the first and second stages of screening, 28
duplicates and 213 irrelevant articles were excluded after
examining the titles and abstracts. In the third stage,
after a careful review of the remaining articles, 22
articles were removed because they did not report the
prevalence of depression among dialysis patients using
the BDI questionnaire. Four additional papers were
obtained from the reference lists of the articles. Finally,
17 articles were included in the study to assess the
prevalence of depression among dialysis patients in Iran
(Figure1).

4.1. Characteristics of Included Studies

A total of 17 observational articles, encompassing
2,277 patients, were analyzed. The earliest article was
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| Irrelevant articles removed (1 = 213)

Articles remaining for full text review (n = 35)

Articles not reporting prevalence (i = 22)

A 4

Articles included for further analysis (n =17)

Papers identified by reviewing reference lists (n
=4)

Figure 1. Preferred reporting items for Systematic Reviews and Meta-analyses (PRISMA) fow diagram illustrating study selection process

published in 2005, and the most recent in 2020. These
studies were conducted across 12 provinces of Iran, with
the majority being performed in Tehran province (9
studies). The sample sizes in the included studies
ranged from 46 to 310 participants. In terms of
methodological quality, all studies demonstrated the
lowest level of bias (Table 1).

4.2. Prevalence of Depression Among Dialysis Patients in Iran

The heterogeneity of the reviewed studies was 95.07%.
Using the random-effects model, the pooled prevalence
of depression among dialysis patients was estimated to
be 0.571 (95% Confidence Interval [CI]: 0.467 - 0.670)
(Figure 2).

The results of the subgroup analysis indicated that
the highest prevalence rate was reported in the eastern
region of Iran, at 0.705 (95% CI: 0.051 - 0.991).
Additionally, the pooled prevalence rate was higher in
studies conducted before 2010, with a rate of 0.636 (95%
CI: 0.536 - 0.727) (P < 0.01). The quality of the 17 included
articles was assessed as either high or medium, based on
their overall quality scores. Articles classified as high
quality had an overall score exceeding 14, while those
classified as medium quality had a score lower than 14
(Table 3).
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The present meta-analysis exhibited high
heterogeneity, likely due to differences in study quality,
methodology, and sample size among the studies (12 =
95.07%, P = 0.01). As a result, we used the random-effects
model to account for the observed variability. The
results of the metaregression analysis showed a
significant relationship between the prevalence of
depression among dialysis patients and the year of
publication, mean age, and sample size of the studies (P
< 0.05) (Table 4 and Figure 3). Specifically, for each unit
increase in sample size, the prevalence of depression
among dialysis patients decreased by 0.01%. Similarly,
the prevalence of depression decreased by 0.09% per
year of publication. Additionally, for each unit increase
in the mean age of patients, the prevalence of
depression among dialysis patients decreased by 0.01%.

4.3. Publication Bias

To evaluate publication bias, we used funnel plots
and Egger’'s test. In the funnel plot, each point
represents a separate study, and a symmetrical
distribution indicates the absence of publication bias.
However, according to Egger’s test, the publication bias
was found to be significant (P=0.02) (Figure 4).
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Meta Analysis

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper

rate limit limit Z-Value p-Value
Moghareb,2011 0945 0850 0981 5022 0.000 -
Afshar, 2010 0583 0493 0668 1817 0069
Raisi, 2005 0750 0644 0833 4255 0.000 -
Medanloo, 2005 0529 0443 0613 0651 0515
Zahridin, 2005 0690 0593 0773 3700 0.000 E 5
Salehii, 2014 0833 0717 0908 4646 0000 -
Roozbeh, 2011 0563 0478 0644 1459 0145 =
Hemati 2013 0406 0335 0482 -2433 0015 =
Ossareh,2014 0271 0206 0348 -5380 0.000 3
Hashemi 2014 0852 0719 0829 4217 0000 -
Ajomshoa, 2014 0265 0210 0327 -6644 0.000 [ ]
Sanavi, 2012 0583 0493 0668 1817 0.069 E
Ekramzadeh,2015 0564 0470 0653 1331 0.183
Norozi, 2019 0.145 0.110 0.188 -11.009 0.000 | |
Taraz, 2012 0740 0635 0823 4176 0.000 =
Amirkhanloo, 2017 0432 0365 0503 -1.875 0.061
Baghcheii, 2020 0520 0446 0594 0534 0504 .t

0571 0467 0670 1343 0179

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B
Figure 2. Funnel plots of the pooled prevalence of depression among dialysis patients in Iran
Table 3. Prevalence of Depression Among Dialysis Patients in the Studied Subgroups
Variables Number of Studies Prevalence CI(95%) Heterogencity
Percentage P-Value
Region
Central 9 0.600 0.483-0.707 9238 <0.01
Northern 4 0.476 0.231-0.733 97.18 <0.01
Southern 2 0.563 0.500-0.624 0 0.99
Eastern 2 0.705 0.051-0.991 97.69 <0.01
Quality
High 9 0.543 0.365-0.711 96.67 <0.01
Moderate 8 0.599 0.500-0.690 88.71 <0.01
Year
>2010 3 0.550 0.426-0.669 95.56 <0.01
<2010 4 0.636 0.536-0.727 76.59 <0.01

In Figure 4, the relative asymmetry of the results studies exhibiting publication bias were excluded from
from the primary studies can be observed around the the meta-analysis (Figure 5). The resulting funnel plot in
axis, indicating potential publication bias. To address Figure 5 is more symmetrical than the one in Figure 4,
this heterogeneity and possible publication bias, outlier indicating reduced publication bias.
effects were identified and removed through sensitivity Furthermore, based on the "safe number of
analysis. After performing the sensitivity analysis, 12 destructions" Index (the number of missing studies
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Table 4. Adjusting the Results for Factors Causing Heterogeneity Between Studies (The Meta-Regression Model)

Suspected Variables Coefficient Significance (P)
Year -0.09 <0.01
Sample size -0.01 <0.01
Mean age -0.01 <0.01
A Regression of year on logit event rate B Regression of age on logit event rate
3.00 3.00
250 250
4 200 & 200
& 150 £ 150
E 1.00 E .00
g 050 ¢ 050
2 0.00 % 0.00
g =
B -0.50 'gn.o‘sg
S oo - -1.00
1,50 .50
-2.00 -2.00
200350 200530 200710 300890 201070 201250 201430 201610 I0M790 IMG70 202150 506 119 834 1550 2265 2080 3695 4440 5126 5841 6556
Year Age
C Regression of sample on logit event rate
3.00
2.50
2.00
U
E 150
o 1.00
g 0.50
£ 0.00
= -0.50
® 1,00
= 150
-2.00
19.60 5128 B296 n464 14632 178.00 30968 24136 7104 30472 33640
Sample

Figure 3. Adjusting the results for factors causing heterogeneity between studies base on year, sample size, and age mean

required to bring the P-value to alpha), the analysis
showed that after introducing 90,000 non-significant
effect sizes into the meta-analysis, the calculated
random effect size would become non-significant.
Consequently, the significance level would shift from
0.02 to above 0.05. As a result of removing the outlier
effect sizes, 5 studies remained in the analysis.

Based on the five studies that remained after
sensitivity analysis, the pooled prevalence of depression
among dialysis patients, using the random-effects
model, was estimated to be 0.564 (95% Confidence
Interval [CI]: 0.524 - 0.603) (Table 5).

5. Discussion

The purpose of this study was to determine the
prevalence of depression among dialysis patients in
Iran. Overall, there were 17 studies on this topic up until

Jundishapur ] Chronic Dis Care. 2022; 11(4): e145214.

April 19, 2024. After sensitivity analysis, the prevalence
of depression among dialysis patients was estimated to
be 0.564. Studies from around the world have reported
varying prevalence rates. For example, the prevalence of
depression among dialysis patients was reported to be
75% in Pakistan in 2012 (40), 80% in Iraq in 2013 (41), 63%
in Saudi Arabia in 2014 (42), and 40.8% in Lebanon in
2018 (43). In Iran, the prevalence of depression among
dialysis patients is higher than in the general
population. A 2023 study showed that the prevalence of
depression among the general Iranian population was
47% (44). Differences in prevalence rates can be
attributed to various factors, such as patient
characteristics, cultural differences, and socioeconomic
and health status in different countries (45-49).

Depression is strongly correlated with patient
characteristics such as age, sex, and education level (45-
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Figure 4. Publication bias before sensitivity analysis

Funnel plot of standard error by logit event rate
0.00

0.05

0.10

Standard error

0.15

2.0 -1.5 1.0 -0.5 0.0 0.5 1.0 15 2.0
Logit event rate

Figure 5. Publication bias after sensitivity analysis

Table 5. Meta-Analysis of Prevalence of Depression in Dialysis Patients Based on Random Model Before and After Sensitivity Analysis

Variables Model Frequency Prevalence Standard Error Variance Z-Value P-Value
Before sensitivity analysis Random 17 0.571 0.295 0.087 134 0.17
After sensitivity analysis Random 5 0.564 0.023 0.001 314 0.002

47). For instance, a study in Saudi Arabia in 2020 found that depression was more prevalent among female

8 Jundishapur | Chronic Dis Care. 2022; 11(4): e145214.
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patients than male patients (45). Socioeconomic status
is recognized as a significant social determinant of
health in both developed and developing countries,
with individuals of higher socioeconomic status more
likely to have better physical and mental health (47, 48,
50-52). A 2013 study in Turkey showed that the
prevalence of depression was higher in patients with
lower education and socioeconomic status (49).

The results of this study showed that for each unit
increase in the mean age of patients, the prevalence of
depression among dialysis patients decreased by 0.01%.
This finding contrasts with a 2010 study by Cengic and
Resic, which found that older patients are naturally
more likely to have underlying diseases such as
hypertension, cardiovascular disease, and diabetes
mellitus, which increase the risk of depression (53).
However, a 2004 study reported that the prevalence of
depression was lower among elderly dialysis patients
compared to younger patients (54).

The highest prevalence of depression among dialysis
patients was observed in eastern Iran, possibly due to
differences in healthcare facilities, the number of beds,
and transportation costs in different regions. However,
given the small number of studies reviewed, this finding
should be interpreted with caution. The studies on the
prevalence of depression among dialysis patients in [ran
were conducted in a limited number of provinces,
which  limits the  comprehensiveness and
generalizability of the findings. Therefore, similar
studies should be conducted in other provinces of the
country.

The results also indicated that the prevalence of
depression among dialysis patients decreases by 0.01%
for each unit increase in sample size. This suggests that
studies with smaller sample sizes may be subject to
sampling bias. Therefore, studies on the prevalence of
depression among dialysis patients must ensure
sufficient sample sizes and appropriate sampling
methods.

Moreover, the prevalence of depression among
dialysis patients decreased by 0.09% per year of
publication, which could be due to improvements in
diagnostic instruments, dialysis procedures, and kidney
transplantation techniques over the years.

Patients with chronic kidney disease undergoing
hemodialysis experience significant psychological stress
in addition to physiological distress. These patients
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endure not only stressful medical procedures like
dialysis but also declining psychosocial function as their
disease progresses. Stress and depression are common
mental disorders among these patients (55). Therefore,
it is crucial to provide solutions for reducing depression
in this population.

Like many other studies, this review has some
limitations, including: (a) the wide variety of tools used
for data collection; (b) the high heterogeneity identified
in our study, which was addressed through the use of a
random-effects model but still highlights variability
between studies, potentially impacting the reliability of
the pooled prevalence estimate; (c) the lack of valuable
information (e.g., sex, marital status, education level,
occupation) that would allow for a more detailed
analysis; and (d) the inclusion of articles only in English
and Persian, which may introduce language bias and
potentially exclude relevant studies published in other
languages. Future researchers are encouraged to
conduct quantitative studies in other provinces of Iran
and to include detailed demographic information in
their analyses for use in systematic reviews and meta-
analyses.

Despite the challenges faced in analyzing the
literature, the results of this study could be valuable in
identifying areas where depression among dialysis
patients needs improvement. This information could be
useful for informing health system policymakers,

healthcare professionals, and patients, raising
awareness and potentially leading to beneficial
outcomes, including reducing depression among

dialysis patients.

5.1. Conclusions

Depression is highly prevalent among dialysis
patients in Iran, with approximately half of them
experiencing this condition. Given the high prevalence
of depression in this population, it is recommended to
conduct periodic psychiatric examinations for timely
diagnosis and treatment of depression in dialysis
patients.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal
website and open PDF/HTML].


https://jjcdc.brieflands.com/cdn/dl/51bf57ca-73fe-11ef-91ad-47428ea26b5a

Isfahani P et al.

Footnotes

Authors' Contribution: Study concept and design: P. I.
and Ma. A,; acquisition of data: P. [, Mo. A, and S. A,;
analysis and interpretation of data: P. I,, Mo. A, S. A., and
H. S.; drafting of the manuscript: P. I,, Mo. A, S. A, H. S,,
and M. A,; critical revision of the manuscript for
important intellectual content: P. I, Mo. A, S. A, H. S., M.
A, R.C. B, and Ma. A,; statistical analysis: P. I, R. C. B., Ma.
A.; administrative, technical, and material support: P. L.
and Ma. A.

Conflict of Interests Statement: There is no conflict of
interests to declare.

Data Availability: The dataset presented in the study is
available on request from the corresponding author
during submission or after publication.

Funding/Support: The authors declare no

funding/support.

References

1. Feroze U, Martin D, Reina-Patton A, Kalantar-Zadeh K, Kopple ]D.
Mental Health, Depression, and Anxiety in Patients on Maintenance
Dialysis. Iran | Kidney Dis. 2010;4(3):173-80. [PubMed ID: 20622304].

2. Heshmatifar N, Sadeghi H, Mahdavi A, Shegarf Nakhaie MR,
Rakhshani MH. The Effect of Benson Relaxation Technique on
Depression in Patients Undergoing Hemodialysis. | Babol Univ Med
Sci. 2015;17(8):34-40.

3. Norozi Firoz M, Shafipour V, Jafari H, Hosseini SH, Yazdani-Charati J.
Relationship of Hemodialysis Shift With Sleep Quality and
Depression in Hemodialysis Patients. Clin Nurs Res. 2019;28(3):356-73.
[PubMed ID: 28929785]. https://doi.org/10.1177/1054773817731852.

4. Ploth DW, Shepp PH, Counts C, Hutchison F. Prospective Analysis of
Global Costs for Maintenance of Patients With ESRD. Am J Kidney Dis.
2003;42(1):12-21. [PubMed ID: 12830452]. https:|/doi.org[10.1016/s0272-
6386(03)00404-9.

5. National Institutes of Health. US. Renal Data System(USRDS) 2002
Annual Data Report. National Institutes of Health,; 2002. Available
from: https:/[usrds-adr.niddk.nih.gov/2002.

6. De Sousa A. Psychiatric Issues in Renal Failure and Dialysis. Indian J
Nephrol. 2008;18(2):47-50. [PubMed ID: 20142902]. [PubMed Central
ID: PMC2813124]. https://doi.org/10.4103/0971-4065.42337.

7. Drayer RA, Piraino B, Reynolds C3, Houck PR, Mazumdar S, Bernardini
], et al. Characteristics of Depression in Hemodialysis Patients:
Symptoms, Quality of Life and Mortality Risk. Gen Hosp Psychiatry.
2006;28(4):306-12. [PubMed ID: 16814629].
https://doi.org/10.1016/j.genhosppsych.2006.03.008.

8. Finkelstein FO, Finkelstein SH. Depression in Chronic Dialysis
Patients: Assessment and Treatment. Nephrol Dial Transplant.

10

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

2000;15(12):1911-3. [PubMed ID:
https:[/doi.org[10.1093/ndt/15.12.1911.

11096130].

Ahmadzadeh G, Mehdi M. [The Prevalence of Depression, Anxiety and
Psychosis Among Hemodialysis Patients in Nour and Ali Asghar
Hospitals in Isfahan]. J Isfahan Med Sch. 2011;29(162):1280-8. FA.

Ahmadvand A, Saie R, Sepehrmanesh Z, Ghanbari A. [Effect of
Cognitive-Behavioral Group Therapy on Anxiety and Depression
Hemodialysis Patients in Kashan, Iran]. Qom University of Medical
Sciences Journal. 2012;6(1):36-9. FA.

Chilcot ], Wellsted D, Da Silva-Gane M, Farrington K. Depression on
Dialysis. Nephron Clin Pract. 2008;108(4):c256-64. [PubMed ID:
18401193 ]. https://doi.org/10.1159/000124749.

Momeni A, Najafi M, Seidaei H. [Comparison of Mood Depression
Disorder (MDD)Anxiety in Hemodialysis Patients Versus Renal
Transplant Patients in Shahrekord, Iran]. Iran J Kidney Dis. 2013;5(1):11-
6. FA.

Freedland KE, Rich MW, Skala JA, Carney RM, Davila-Roman VG, Jaffe
AS. Prevalence of Depression in Hospitalized Patients With
Congestive Heart Failure. Psychosom Med. 2003;65(1):119-28. [PubMed
ID: 12554823]. https:[/doi.org[10.1097/01.psy.0000038938.67401.85.

Massie MJ. Prevalence of Depression in Patients With Cancer. | Natl
Cancer Inst Monogr. 2004;(32):57-71. [PubMed ID: 15263042].
https://doi.org[10.1093/jncimonographs/lgho14.

Bai YL, Lai LY, Lee BO, Chang YY, Chiou CP. The Impact of Depression
on Fatigue in Patients With Haemodialysis: A Correlational Study. J
Clin  Nurs. 2015;24(13-14):2014-22. [PubMed ID: 25827047].
https://doi.org[10.1111/jocn.12804.

Rajan EJ, Subramanian S. The Effect of Depression and Anxiety on the
Performance Status of End-Stage Renal Disease Patients Undergoing
Hemodialysis. Saudi ] Kidney Dis Transpl. 2016;27(2):331-4. [PubMed ID:
26997387]. https:/[doi.org/10.4103/1319-2442.178555.

Lopes AA, Bragg |, Young E, Goodkin D, Mapes D, Combe C, et al.
Depression as a Predictor of Mortality and Hospitalization Among
Hemodialysis Patients in the United States and Europe. Kidney Int.
2002;62(1):199-207. [PubMed ID: 12081579].
https://doi.org/10.1046/j.1523-1755.2002.00411.X.

Davison SN, Jhangri GS. The Impact of Chronic Pain on Depression,
Sleep, and the Desire to Withdraw From Dialysis in Hemodialysis
Patients. | Pain Symptom Manage. 2005;30(5):465-73. [PubMed ID:
16310620]. https://doi.org/10.1016/j.jpainsymman.2005.05.013.

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh ]. An Inventory for
Measuring Depression. Arch Gen Psychiatry. 1961;4:561-71. [PubMed ID:
13688369]. https://doi.org[10.1001/archpsyc.1961.01710120031004.
Kendall PC, Hollon SD, Beck AT, Hammen CL, Ingram RE. Issues and
Recommendations Regarding Use of the Beck Depression Inventory.
Cogn Ther Res.1987;11(3):289-99. https://doi.org[10.1007/bf01186280.
Mogharab M, Hedayati H, Najafi R, Safari M, Amiri S, Adhami S.
[Prevalence of Depression and Life Events in Hemodialysis Patients in
Vali-Asr Hospital in Birjand]. Modern Care J. 2011;8(3):125-34. FA.

Afshar R, Ghaedi G, Sanavi S, Davati A, Rajabpour A. [Depression and
Related Factors in Patients Undergoing Conventional Maintenance
Hemodialysis|. Daneshvar Med. 2010;18(3):59-66. FA.

Moher D, Liberati A, Tetzlaff ], Altman DG; Prisma Group. Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The
Prisma Statement. J Clin Epidemiol. 2009;62(10):1006-12. [PubMed ID:
19631508]. https://doi.org[10.1016/j.jclinepi.2009.06.005.

Jundishapur ] Chronic Dis Care. 2022;11(4): e145214.


http://www.ncbi.nlm.nih.gov/pubmed/20622304
http://www.ncbi.nlm.nih.gov/pubmed/28929785
https://doi.org/10.1177/1054773817731852
http://www.ncbi.nlm.nih.gov/pubmed/12830452
https://doi.org/10.1016/s0272-6386(03)00404-9
https://doi.org/10.1016/s0272-6386(03)00404-9
https://usrds-adr.niddk.nih.gov/2002
http://www.ncbi.nlm.nih.gov/pubmed/20142902
https://www.ncbi.nlm.nih.gov/pmc/PMC2813124
https://doi.org/10.4103/0971-4065.42337
http://www.ncbi.nlm.nih.gov/pubmed/16814629
https://doi.org/10.1016/j.genhosppsych.2006.03.008
http://www.ncbi.nlm.nih.gov/pubmed/11096130
https://doi.org/10.1093/ndt/15.12.1911
http://www.ncbi.nlm.nih.gov/pubmed/11096130
https://doi.org/10.1093/ndt/15.12.1911
http://www.ncbi.nlm.nih.gov/pubmed/18401193
https://doi.org/10.1159/000124749
http://www.ncbi.nlm.nih.gov/pubmed/12554823
https://doi.org/10.1097/01.psy.0000038938.67401.85
http://www.ncbi.nlm.nih.gov/pubmed/15263042
https://doi.org/10.1093/jncimonographs/lgh014
http://www.ncbi.nlm.nih.gov/pubmed/25827047
https://doi.org/10.1111/jocn.12804
http://www.ncbi.nlm.nih.gov/pubmed/26997387
https://doi.org/10.4103/1319-2442.178555
http://www.ncbi.nlm.nih.gov/pubmed/12081579
https://doi.org/10.1046/j.1523-1755.2002.00411.x
http://www.ncbi.nlm.nih.gov/pubmed/16310620
https://doi.org/10.1016/j.jpainsymman.2005.05.013
http://www.ncbi.nlm.nih.gov/pubmed/13688369
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1007/bf01186280
http://www.ncbi.nlm.nih.gov/pubmed/19631508
https://doi.org/10.1016/j.jclinepi.2009.06.005

Isfahani P et al.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

Raeesi F, Nasehi AA, Ekhtiari M. [Frequency of Depression in
Hemodialysis Patients in Imam Khomeini Hospital]. Advances in
Cognitive Sciences. 2005;7(2):55-9. FA.

Modanlou M, Taziki S, Khoddam H, Behnampour N. [Relationship
Between Depression and Associated Demographic Factors in Patients
on Haemodialysis]. Journal of Gorgan University of Medical Sciences.
2005;7(1):47-50. FA.

Zahir al-Din A, Hayati M, Jadidi M, Samimi S. [Depression in
Hemodialysis Patients]. ] Ardabil Univ Med Sci. 2005;5(7):162-256. FA.
Salehi M, Noormohammadi -Sarab A. [Prevalence of Depression in

Hemodialysis Patients of Shahid Hashemi Nejad Hospital]. Iranian
Journal of Psychiatry and Clinical Psychology. 2003;8(3):20-5. FA.

Roozbeh ], Sharifian M, Ghanizadeh A, Sahraian A, Sagheb MM,
Shabani S, et al. Association of zinc deficiency and depression in the
patients with end-stage renal disease on hemodialysis. ] Ren Nutr.
2011;21(2):184-7. [PubMed ID: 21093288].
https://doi.org/10.1053/j.jrn.2010.05.015.

Hemati Z, Alidosti M, Sharifirad G, Kargar M. The Relationship
Between Depression and Quality of Life Among Hemodialysis
Patients in Chaharmahal and Bakhtiari Province in the Year 2011. |
Educ Health Promot. 2013;2:6. [PubMed ID: 24083256]. [PubMed
Central ID: PMC3778638]. https:|/doi.org[10.4103/2277-9531.106645.

Ossareh S, Tabrizian S, Zebarjadi M, Joodat RS. Prevalence of
Depression in Maintenance Hemodialysis Patients and its
Correlation With Adherence to Medications. Iran | Kidney Dis.
2014;8(6):467-74. [PubMed ID: 25362222].

Hashemi M, Garshad A, Mirzaei SH, Kazemi E. [Relationship Between
Adequacy of Dialysis and Depression Hemodialysis Patients in Imam
Khomeini Hospital of Shirvan]|. Journal of North Khorasan University of
Medical Sciences. 2014;5(4):861-6. FA.
https://doi.org[10.29252/jnkums.5.4.861.

Anjomshoa F, Esmaeli Abdar M, Rafiei H, Arjmand Kermani M,
Hassanarabi F, Hasani A, et al. [Depression Among Hemodialysis
Patients: A Cross-Sectional Study in Southeast of Iran]. Epidemiology
and Health System Journal. 2014;1(1):24-8. FA.

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.
https://doi.org/10.1016/j.dialis.2011.06.006.

Ekramzadeh M, Mazloom Z, Sagheb M. Association of Depression
With Selenium Deficiency and Nutritional Markers in the Patients
With End-Stage Renal Disease on Hemodialysis. | Ren Nutr.
2015;25(4):381-7. [PubMed ID: 25680525].
https://doi.org/10.1053/.jrn.2014.12.005.

Taraz M, Khatami MR, Gharekhani A, Abdollahi A, Khalili H, Dashti-
Khavidaki S. Relationship Between A Pro- and Anti-Inflammatory
Cytokine Imbalance and Depression in Haemodialysis Patients. Eur
Cytokine  Netw. 2012;23(4):179-86. [PubMed ID: 23360798].
https://doi.org[10.1684/ecn.2013.0326.

Amirkhanlou S, Rashedi A, Akbari M, Shahmirzadi AR, Montazei M,
Mostafavi S, et al. Prevalence of Depression Among Hemodialysis
Patients Admitted in Gorgan (Iran) During 2014. Int | Adv Biotechnol
Res. 2017;8(4):92-6.

Baghcheghi N, Koohestani HR. [Comparison of Depression and
Quality of Life Between Patients on Hemodialysis and Their Spouses].
Avicenna |  Nurs  Midwifery care. 2020;28(2):136-43.  FA.
https://doi.org[10.30699/ajnmc.28.2.136.

Jundishapur ] Chronic Dis Care. 2022; 11(4): e145214.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51

Mitton C, Adair CE, McKenzie E, Patten SB, Waye Perry B. Knowledge
Transfer and Exchange: Review and Synthesis of the Literature.
Milbank Q. 2007;85(4):729-68. [PubMed ID: 18070335]. [PubMed
Central ID: PMC2690353]. https://doi.org[10.1111/j.1468-
0009.2007.00506.x.

Ades AE, Lu G, Higgins JP. The Interpretation of Random-Effects Meta-
Analysis in Decision Models. Med Decis Making. 2005;25(6):646-54.
[PubMed ID: 16282215]. https:|/doi.org[10.1177/0272989X05282643.

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. [PubMed ID: 22982905
https://doi.org[10.4103/1319-2442.100869.

Hamody AR, Kareem AK, Al-Yasri AR, Sh Ali AA. Depression in Iraqi
Hemodialysis Patients. Arab | Nephrol Transplant. 2013;6(3):169-72.
[PubMed ID: 24053743].

Turkistani I, Nuqali A, Badawi M, Taibah O, Alserihy O, Morad M, et al.
The Prevalence of Anxiety and Depression Among End-Stage Renal
Disease Patients on Hemodialysis in Saudi Arabia. Ren Fail.
2014;36(10):1510-5. [PubMed ID: 25154858].
https://doi.org/10.3109/0886022X.2014.949761.

Semaan V, Noureddine S, Farhood L. Prevalence of Depression and
Anxiety in End-Stage Renal Disease: A Survey of Patients Undergoing
Hemodialysis. Appl Nurs Res. 2018;43:80-5. [PubMed ID: 30220369].
https://doi.org[10.1016/j.apnr.2018.07.009.

Shafiee A, Soltani H, Teymouri Athar MM, Jafarabady K, Mardi P. The
Prevalence of Depression and Anxiety Among Iranian People With
Multiple Sclerosis: A Systematic Review and Meta-Analysis. Mult Scler
Relat  Disord.  2023;78:104922.  [PubMed ID:  37597350].
https://doi.org[10.1016/j.msard.2023.104922.

Mosleh H, Alenezi M, Al Johani S, Alsani A, Fairaq G, Bedaiwi R.
Prevalence and Factors of Anxiety and Depression in Chronic Kidney
Disease Patients Undergoing Hemodialysis: A Cross-Sectional Single-
Center Study in Saudi Arabia. Cureus. 2020;12(1). e6668. [PubMed ID:
31976185]. [PubMed Central ID: PMC6968827].
https://doi.org/10.7759/cureus.6668.

Kimmel PL, Peterson RA. Depression in Patients With End-Stage Renal
Disease Treated With Dialysis: Has the Time to Treat Arrived? Clin JAm
Soc  Nephrol.  2006;(3):349-52.  [PubMed ID:  17699229].
https://doi.org/10.2215/CJN.00890306.

Lund C, Breen A, Flisher AJ, Kakuma R, Corrigall |, Joska JA, et al.
Poverty and Common Mental Disorders in Low and Middle Income
Countries: A Systematic Review. Soc Sci Med. 2010;71(3):517-28.
[PubMed ID: 20621748]. [PubMed Central ID: PMC4991761].
https://doi.org/10.1016/j.socscimed.2010.04.027.

Ibrahim MM, Damasceno A. Hypertension in Developing Countries.
Lancet. 2012;380(9841):611-9. [PubMed ID: 22883510].
https://doi.org/10.1016/S0140-6736(12)60861-7.

Topuzoglu A, Binbay T, Ulas H, Elbi H, Tanik FA, Zagli N, et al. The
Epidemiology of Major Depressive Disorder and Subthreshold
Depression in Izmir, Turkey: Prevalence, Socioeconomic Differences,
Impairment and Help-Seeking. ] Affect Disord. 2015;181:78-86. [PubMed
ID: 25933098]. https://doi.org/10.1016j.jad.2015.04.017.

Isfahani P, Afshin M, Mohammadi F, Arefnezhad M. [Prevalence of
Depression Among Iranian Elderly: A Systematic Review and Meta-
Analysis]. ] Gerontol. 2021;5(3):66-77. FA.

Isfahani P, Arefy M, Shamsaii M. Prevalence of Severe Depression in
Iranian Women With Breast Cancer: A Meta-Analysis. Depress Res

11


http://www.ncbi.nlm.nih.gov/pubmed/21093288
https://doi.org/10.1053/j.jrn.2010.05.015
http://www.ncbi.nlm.nih.gov/pubmed/24083256
https://www.ncbi.nlm.nih.gov/pmc/PMC3778638
https://doi.org/10.4103/2277-9531.106645
http://www.ncbi.nlm.nih.gov/pubmed/25362222
https://doi.org/10.29252/jnkums.5.4.861
https://doi.org/10.1016/j.dialis.2011.06.006
http://www.ncbi.nlm.nih.gov/pubmed/25680525
https://doi.org/10.1053/j.jrn.2014.12.005
http://www.ncbi.nlm.nih.gov/pubmed/23360798
https://doi.org/10.1684/ecn.2013.0326
https://doi.org/10.30699/ajnmc.28.2.136
http://www.ncbi.nlm.nih.gov/pubmed/18070335
https://www.ncbi.nlm.nih.gov/pmc/PMC2690353
https://doi.org/10.1111/j.1468-0009.2007.00506.x
https://doi.org/10.1111/j.1468-0009.2007.00506.x
http://www.ncbi.nlm.nih.gov/pubmed/16282215
https://doi.org/10.1177/0272989X05282643
http://www.ncbi.nlm.nih.gov/pubmed/22982905
https://doi.org/10.4103/1319-2442.100869
http://www.ncbi.nlm.nih.gov/pubmed/24053743
http://www.ncbi.nlm.nih.gov/pubmed/25154858
https://doi.org/10.3109/0886022X.2014.949761
http://www.ncbi.nlm.nih.gov/pubmed/30220369
https://doi.org/10.1016/j.apnr.2018.07.009
http://www.ncbi.nlm.nih.gov/pubmed/37597350
https://doi.org/10.1016/j.msard.2023.104922
http://www.ncbi.nlm.nih.gov/pubmed/31976185
https://www.ncbi.nlm.nih.gov/pmc/PMC6968827
https://doi.org/10.7759/cureus.6668
http://www.ncbi.nlm.nih.gov/pubmed/17699229
https://doi.org/10.2215/CJN.00890306
http://www.ncbi.nlm.nih.gov/pubmed/20621748
https://www.ncbi.nlm.nih.gov/pmc/PMC4991761
https://doi.org/10.1016/j.socscimed.2010.04.027
http://www.ncbi.nlm.nih.gov/pubmed/22883510
https://doi.org/10.1016/S0140-6736(12)60861-7
http://www.ncbi.nlm.nih.gov/pubmed/25933098
https://doi.org/10.1016/j.jad.2015.04.017

Isfahani P et al.

52.

53.

12

Treat. 2020;2020:5871402. [PubMed ID: 32455010]. [PubMed Central
ID: PMC7240657]. https://doi.org/10.1155/2020/5871402.

Isfahani P, Bahador RC, Peirovy S, Afshari M, Samani S. Prevalence of
Depression Among Nurses of Iran: A Meta-Analysis. Evid Based Health
polic Mgmt Econ. 2022. https://doi.org[10.18502jebhpme.v6i2.9945.
Cengic B, Resic H. Depression in Hemodialysis Patients. Bosn | Basic
Med Sci. 2010;10 Suppl 1(Suppl 1):S73-8. [PubMed ID: 20433436].
[PubMed Central ID: PMC5627718].
https://doi.org/10.17305/bjbms.2010.2653.

54.

55.

Lopes AA, Albert JM, Young EW, Satayathum S, Pisoni RL, Andreucci
VE, et al. Screening for depression in hemodialysis patients:
associations with diagnosis, treatment, and outcomes in the DOPPS.
Kidney  Int.  2004;66(5):2047-53. [PubMed ID: 15496178].
https://doi.org/10.1111/j.1523-1755.2004.00977.X.

Sharifi L, Fallahi Khoshknab M, Rahgoi A, Kavehie B. [Impact of
laughter therapy on fatigue and depression in patients undergoing
hemodialysis in Sowmehsara and Fouman in 2017|. Community
Health I 2019;13(2):65-73. FA.
https://doi.org[10.22123/chj.2019.165862.1240.

Jundishapur ] Chronic Dis Care. 2022;11(4): e145214.


http://www.ncbi.nlm.nih.gov/pubmed/32455010
https://www.ncbi.nlm.nih.gov/pmc/PMC7240657
https://doi.org/10.1155/2020/5871402
https://doi.org/10.18502/jebhpme.v6i2.9945
http://www.ncbi.nlm.nih.gov/pubmed/20433436
https://www.ncbi.nlm.nih.gov/pmc/PMC5627718
https://doi.org/10.17305/bjbms.2010.2653
http://www.ncbi.nlm.nih.gov/pubmed/15496178
https://doi.org/10.1111/j.1523-1755.2004.00977.x
https://doi.org/10.22123/chj.2019.165862.1240

