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Abstract

Background and aims: Hemodialysis (HD) is associated with patients’ onset and acceleration
of sarcopenia progression. Sleep disorders and mental health issues potentially increase the risk
of sarcopenia in patients. However, these associations have not been adequately evaluated in
HD patients. Therefore, the current study aimed to estimate the prevalence of sarcopenia and its
association with sleep disorders, stress, anxiety, and depression in HD patients.

Methods: This cross-sectional study consisted of patients undergoing HD in two hospitals
in Hamadan between May and July 2023. Demographic and socioeconomic information,
along with data on depression, anxiety, and stress (using the Depression, Anxiety, and Stress
Scale-21 Items, DASS-21), sleep disorders (using the Athens Insomnia Scale), and SARC-F
(strength, assistance with walking, rising from a chair, climbing stairs, and falls) questionnaire
were collected through face-to-face interviews. Data were analyzed using independent ¢ tests,
ANOVA, and Pearson correlation coefficient using Stata software version 14.

Results: The study included 150 HD patients (age range: 18-88 years; 54.67% male). The results
revealed a sarcopenia prevalence rate of 41.3%. Demographic and socioeconomic factors such
as gender and education level were found to be associated with sarcopenia. Moreover, positive
associations were identified between sarcopenia and various indicators such as stress (r=0.27,
P<0.001), anxiety (r=0.49, P<0.001), depression (r=0.39, P<0.001), and sleep disorders
(r=0.30, P<0.001).

Conclusion: The prevalence of sarcopenia among HD patients was observed to be high,
particularly among females, less educated individuals, and those with elevated levels of @
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depression, anxiety, stress, and sleep disorders.
Keywords: Sarcopenia, Mental health, Hemodialysis patients, Cross-sectional study

Introduction experience anxiety during their dialysis sessions.** The

Chronic kidney disease (CKD) poses a significant global
health challenge.! CKD is defined as kidney damage or
decreased kidney function persisting for at least three
months.” If kidney function falls below 15% of its normal
capacity, it is considered end-stage renal disease (ESRD),
necessitating hemodialysis (HD) or peritoneal dialysis for
survival.” The global population experienced an annual
growth rate of 1.1%, whereas the prevalence of patients
with ESRD increased by approximately 6%.*

The prevalence of mental health issues in HD patients is
significantly higher than that of those with other chronic
conditions.>® Depression is the most common mental
health problem reported among these patients,” with
a reported prevalence ranging from 22.8% to 39.3%.°
Studies have indicated that 12% to 52% of HD patients

sources of anxiety in these patients are diverse and can
stem from the stress associated with frequent hospital
visits, transportation issues, and invasive HD procedures
such as needle insertion into arteriovenous fistulas,
placement of central venous catheters, alarm sounds in
the dialysis machine, and staff shift changes at the dialysis
station.*'® Additionally, prolonged time spent with other
patients and the inability to take long trips significantly
disrupt patients’ social lives.»"12

During dialysis sessions, HD patients must adapt to
specific limitations such as dietary restrictions, fluid
intake control, chronic pain, and discomfort associated
with arteriovenous fistulas.” Furthermore, these patients
face multiple comorbidities, frequent hospitalizations,
and repetitive injuries following dialysis. The daily
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functioning challenges and fear of the future undoubtedly
influence the onset of depression and anxiety symptoms.®
The findings of the study by Kurita et al support the
existence of a potential pathogenic pathway in which
depression directly contributes to the onset of sarcopenia
in patients with CKD undergoing HD."

Sarcopenia is a chronic condition characterized by the
loss of skeletal muscle mass and a gradual decrease in
muscle strength and function with age.'>'¢ Sarcopenia
may be more severe among vulnerable populations such
as those with end-stage kidney disease. In HD patients,
the prevalence of sarcopenia has been reported between
12.7% and 33.7%,'* and individuals with sarcopenia
are at a higher risk of fractures, anxiety, depression,
cardiovascular complications, and mortality. Therefore,
early identification and interventions for HD patients with
sarcopenia are crucial for effective disease management.*

Indeed, the association between mental health indicators
such as stress, anxiety, depression, and disturbances in
muscle-related clinical indices (e.g., sarcopenia) has not
been extensively examined regarding the clinical status
of patients. Therefore, the results of such a study would
provide better insight into the management of mental
health in these patients and help identify more vulnerable
groups, thereby informing healthcare policymakers.

Materials and Methods

The current cross-sectional (descriptive-analytical) study
was conducted on hospitalized HD patients in the dialysis
departments of Besat and Shahid Beheshti hospitals in
Hamadan in 2022. This study included cases of ESRD
cases.

After obtaining ethical approval and the project’s
approval from the Deputy of Research and Technology,
the SARC-F (strength, assistance with walking, rising
from a chair, climbing stairs, and falls), Athens Insomnia
Scale, and DASS-21 (Depression, Anxiety, and Stress
Scale-2) questionnaires were administered to the patients
by a trained specialist. The respective specialist assisted
patients who were unable to read, write, or complete the
questionnaires by conducting verbal questioning. Clinical
information was also extracted from the patients’ medical
records. This study used a census method and included
all HD patients in the dialysis departments of Shahid
Beheshti and Besat hospitals in Hamadan (150 patients).

The 5-item SARC-F questionnaire was used to screen
patients for sarcopenia. It includes muscle strength,
assistance with walking, rising from a chair, climbing
stairs, and a history of falls. Total scores range from 0 to
10, with each component scoring from 0 to 2 points. A
score equal to 4 or higher indicates a risk of sarcopenia
and poor outcomes.?

The stress, anxiety, and depression of the patients were
measured by the DASS-21 questionnaire. It consists of 21
questions divided into three components: stress, anxiety,
and depression, each containing seven questions, and the
final score for each component is obtained by summing

the scores of the relevant questions. Each question is rated
from 0 (not at all) to 3 (very much). Since the DASS-
21 is a shortened version of the original 42-item scale,
the final score for each subscale should be doubled (the
score for each component ranges from 0 to 42). The
validity and reliability of the Persian version of the DASS-
21 questionnaire have been demonstrated in various
studies.*"*

The Athens Insomnia Scale questionnaire was used
to measure sleep disorders. This questionnaire includes
eight items: five related to sleep quality and duration and
three other items assessing the impact of sleep quality on
daily functioning. Individuals are asked to indicate if they
have experienced sleep disturbances at least three times
a week over the past month. The score obtained by each
individual is calculated, and those with a score of 6 or less
are considered to have no sleep disorder, while those with
a score above 6 are believed to have a sleep disorder. The
validity and reliability of this questionnaire have been
confirmed in previous studies conducted in the country.?

The mean (standard deviation) was used to describe the
status of sarcopenia, sleep disorders, stress, depression,
and anxiety in terms of the variables under investigation.
Independent t-tests and ANOVA were employed
to compare the means of these indicators based on
the investigated qualitative variables for the baseline
characteristics of the patient comparisons, respectively.
In the case of categorizing the outcome variables for
descriptive and statistically significant analysis, the
number (percentage) and chi-square tests were used. The
correlation between sarcopenia scores and psychological
indicators scores was examined using the Pearson
correlation coefficient. All analyses were performed using
Stata software, version 14, with a significance level of 0.05
for P values.

Results

This study investigated 150 HD patients. Table 1 presents
the relationship between stress, anxiety, depression, sleep
disorders, and sarcopenia scores within this patient’s
characteristics. Stress levels exhibited a significant gender
difference (P<0.001), with females experiencing higher
stress levels. Additionally, patients aged 30-60 years
(P=0.022), those with limited literacy (P=0.002), and
those with a disease duration exceeding five years (P <0.01)
reported higher stress levels. Anxiety was significantly
more prevalent in females (P<0.001), illiterate patients
(P<0.001), those undergoing dialysis four times a week
(P=0.005), and those with an extended disease duration
(P=0.002). Depression scores were significantly elevated in
females (P<0.001), illiterate patients (P <0.001), and those
with a longer disease duration (P=0.004). Sleep disorders
were significantly more common in females (P<0.001),
illiterate patients (P<0.001), those undergoing dialysis
three times a week (P=0.004), and non-hypertensive
patients (P<0.001). Furthermore, sarcopenia scores
showed significant differences in females (P=0.008) and
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Table 1. Characteristics of Hemodialysis Patients According to Stress, Anxiety, Depression, Sleep Disorder, and Sarcopenia

. . . | .
Variable N (%) Stress PValue  Anxiety  PValue Depression P Value Diss::ger P Value Sarcopenia P Value
Male 82 (54.67) 25.60+11.10 19.31+7.48 25.26+7.55 15.39+5.16 2.46+2.35
Gender <0.001 <0.001 <0.001 <0.001 0.008
Female 68 (45.33) 34.52+9.86 24.11+8.58 32.11+9.11 19.44+6.56 3.61+2.98
<30 6(4.0) 24.0+10.88 14.66+1.03 20.0+3.57 16.0+0.89 2.0+2.36
Age Group  30-60 70 (46.67) 32.28=11.30 0.022 22.17+8.88 0.104 28.74+8.72 0.063 16.51+5.80 0.312 2.68+2.95 0.224
260 74 (49.33) 27.62+11.14 21.40+7.91 28.70+9.20 18.0+6.66 3.35+2.45
Urban 128 (85.33) 29.21+11.09 21.09+7.71 28.28+8.92 17.29+6.18 2.84+2.38
Location 0.262 0.157 0.762 0.737 0.119
Rural 22 (14.67) 32.18+13.22 23.81=11.19 28.90+9.29 16.81+6.16 3.81+4.11
Single 26 (17.33) 29.23+10.65 20.30+7.62 25.84+6.71 16.23+4.14 2.30+2.09
Marriage  Married 104 (69.33) 29.11+11.94 0373 21.61+8.83 0.677 28.30+9.66 0.067 17.03+6.25 0.174 3.05+2.85 0.299
Widowed  20(13.33)  33.0£9.36 22.4+6.47 32.0+6.29 19.5+7.50 3.542.56
Illiterate 32(21.33) 32.12+10.49 23.12+7.07 32.37+8.47 20.25+6.90 4.37+2.80
fli:glntary 54 (36.0) 32.29+11.18 24.37+10.25 30.44+9.16 18.70+6.34 3.85+2.83
Education Qg'h‘i‘ﬂle 16 (10.67) 30.75+22.57 0002 1925.299 <0.001 5g55.554 <0.001 q465.403 <0001 794736 <0.001
High school 28 (18.67) 22.57+10.76 16.42+5.11 21.14+5.99 12.92+3.38 1.64+1.74
Academic  20(13.33) 27.6+9.78 20.0+7.28 26.6+6.93 16.5+4.83 1.9+1.97
Unoccupied 124 (82.67) 29.12+11.37 21.03+7.68 27.87+9.05 17.46+6.38 3.03+2.60
Occupation 0.221 0.139 0.133 0.296 0.654
Occupied 26 (17.33) 32.15+11.57 23.69+10.81 30.76+8.17 16.07£4.92 2.76+3.20
Dialvei 2 times 24 (16.0) 26.16+10.82 19.0+7.24 26.66+8.83 14.0+3.88 2.41+2.68
ialysis
session 3 times 114 (76.0) 29.75+11.15 0.061 21.29+7.60 0.005 28.77+8.85 0574 18.14+6.26 0.004 2.92+2.59 0.056
Week
ce 4 times 12 (8.0) 35.66+13.39 28.33+13.06 28.0+10.37 15.0+6.55 4.66+3.33
5> 62 (41.33) 26.25+12.41 19.74+7.77 26.19+8.55 16.09=5.41 2.77+2.54
Disease 515 50(33.33) 30.8+9.88 20.48+5.72 28.8+7.47 17.76+6.27 2.48+2.50
doat 0.010 0.002 0.004 0.065 0.053
uration 1539 34(22.67) 34.0+10.74 25.29+10.85 32.47+10.57 19.0+7.09 4.05+3.14
30< 4(2.67)  31.0+3.46 29.0+8.08 22.0£0.0 13.0+1.15 3.5+1.73
Yes 38 (25.33) 28.73+12.77 22.84+8.58 28.0+£9.06 16.57+6.82 2.63+2.63
Diabetes 0.569 0.249 0.767 0.455 0.351
No 112 (74.67) 29.96+10.98 21.03+8.23 28.5+8.94 17.44+5.93 3.10+2.73
Yes 48(32.0)  30.0+10.96 20.58+7.98 29.75+9.26 19.95+5.80 3.58+2.79
Hypertension 0.799 0.360 0.197 <0.001 0.064
No 102 (68.0) 29.49+11.69 21.92+8.48 27.72+8.76 15.94+5.92 2.70+2.63
Fistula 92 (61.33) 29.91+12.01 21.65+8.89 28.95+8.99 16.56+6.06 3.042.66
Vein access Graft 6(4.0)  36.0:6.44 (93 22.0:6.44 (939  30.0%473  (4ep 19.08558 (943 2.66%1.86 g5y
Permanent o, 34 67) 28.46+10.66 21.15+7.55 27.15+9.22 18.19+6.32 3.042.91
catheter

illiterate patients (P<0.001). In total, the prevalence of
severe stress, anxiety, and depression among the patients
was 41.33%, 46.67%, and 50.67%, respectively. Out of
the patients examined, 62 individuals (41.33%) were
diagnosed with sarcopenia.

Table 2 presents a comparative analysis of stress,
anxiety, depression, and sleep disorder levels between
sarcopenic and non-sarcopenic patients. The sarcopenic
patients experienced significantly higher levels of very
severe stress (P=0.032) and depression (P<0.001), while
the very high intense level of anxiety was significantly
higher in non-sarcopenic patients (P<0.001). Moreover,
sleep disorder was considerably higher in non-sarcopenic
patients (45.45% vs. 16.13%, P<0.001).

As evident in Table 3, there is a direct and significant
correlation between stress (r=0.27, P<0.001), anxiety
(r=0.49, P<0.001), depression (r=0.39, P<0.001), sleep

disorder (r=0.3, P<0.001), and sarcopenic scores of the
HD patients.

Discussion

The findings of this study indicated a relatively high
prevalence of sarcopenia among HD patients in Hamadan.
Furthermore, the study highlighted the connection
between psychological and sleep disorders in HD patients
suffering from sarcopenia.

The prevalence of sarcopenia in the current study was
41.3%.InastudyontheJapanese population, the prevalence
was 40%." Fu et al reported severe sarcopenia among HD
patients as 22.4%.%* The difference in the prevalence of
sarcopenia between the current study and previous studies
can be attributed to differences in the studied populations
(hospital-based vs. community-based),* variations in
the stage of kidney failure, and the lack of international
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Table 2. Characteristics of Hemodialysis Patients According to Sarcopenic Status (N=150)

Variable Total No. (%) Sarcopenic (n=62) No. (%)  Nonsarcopenic (n=88) No. (%) P Value
Normal 10 (6.67) 2 (3.23) 8(9.09)
Mild 24 (16.0) 4 (6.45) 20 (22.73)
Stress Moderate 34 (22.67) 16 (25.81) 18 (20.45) 0.032
Severe 20(13.33) 10 (16.13) 10 (11.36)
Very severe 62 (41.33) 30 (48.39) 32 (36.36)
Moderate 28 (18.67) 24 (27.27) 4(6.45)
Anxiety Severe 52 (34.67) 38 (43.18) 14 (22.58) <0.001
Very severe 70 (46.67) 26 (29.55) 44 (70.97)
Moderate 32 (21.33) 8 (12.90) 24 (27.27)
Depression Severe 42 (28.0) 10 (16.13) 32 (36.36) <0.001
Very severe 76 (50.67) 44 (70.97) 32 (36.36)
With sleep disorder 100 (66.67) 10 (16.13) 40 (45.45)
Sleep disorder <0.001
Without sleep disorder 50 (33.33) 52 (83.87) 48 (54.55)
Table 3. Correlation Between Stress, Anxiety, Depression, Sleep Disorder, and Sarcopenic Scores of Hemodialysis Patients
Stress Anxiety Depression Sleep Disorder Sarcopenia
Stress 1.00
Anxiety Pr<_(())(§,§1 1.00
Depression ;;8551 Pr<_(())(?(§)1 1.00
Secp disorder 20001 0001 p000" 100
Sarcopenia r=0.27 r=0.49 r=0.39 r=0.30 1.00
P<0.001 P<0.001 P<0.001 P<0.001

consensus on a uniform criterion for assessing sarcopenia
in CKD patients."> Therefore, establishing a standard
definition for sarcopenia is necessary for accurate
assessment. The current study used the SARC-F tool to
evaluate the prevalence of sarcopenia. Tsekoura et al in
Greece also estimated a prevalence of 41.7% using this
tool.” Sarcopenia is a clinical syndrome characterized
by progressive muscle loss and reduced muscle function
and is associated with chronic diseases such as CKD."
CKD patients are more likely to develop sarcopenia due
to factors such as toxin accumulation, oxidative stress,
and increased insulin resistance compared to the general
population.”® Evidence of molecular muscle breakdown
mechanisms due to uremic toxin accumulation in HD
patients is well-documented.”® According to the results
of a meta-analysis in 2022, the prevalence of sarcopenia
in the general population was reported as 27%-10%.%
Another meta-analysis estimated sarcopenia prevalence
among kidney transplant recipients as 26%.?* Findings of
an Iranian study in 2018 reported a prevalence of 11.5% in
peritoneal dialysis patients.”

The results of this study indicated that patients with a
longer CKD duration were at a higher risk of developing
sarcopenia, but this difference was not statistically
significant. The study by Mattera et al also demonstrated
that sarcopenia progression in dialysis patients is faster
compared to CKD patients in the pre-dialysis stage and
worsens with longer HD duration."

Our findings showed no significant correlation between
the average sarcopenia score and the number of dialysis
sessions per week. However, some evidence suggests
that systemic inflammation resulting from contact with
dialysis membranes, reduced physical activity, amino acid
loss, and prolonged immobility during HD are associated
with sarcopenia.’? There is a bidirectional relationship
between CKD and sarcopenia. Wilkinson et al reported
that CKD patients with sarcopenia were twice as likely to
progress to advanced stages of kidney failure.® Likewise,
Souza et al reported a significant association between
a higher sarcopenia prevalence and a greater decline in
kidney function in non-dialysis CKD patients.”"

In our study, the prevalence of sarcopenia was higher
in women than in men. This contrasts with Ashabi and
colleagues’ findings, where sarcopenia was more prevalent
in men undergoing peritoneal dialysis.” In this study, the
higher prevalence in men can be attributed to reduced
testosterone levels and, consequently, decreased muscle
protein synthesis.

Muscle mass reduction is associated with decreased
glucose metabolism capacity, and patients with sarcopenia
may have higher blood sugar levels. Therefore, individuals
with type 2 diabetes are at a higher risk of sarcopenia.””
Mori et al found that diabetes is an independent predictor
of mortality in HD patients with sarcopenia.”” Formiga
et al also demonstrated a higher prevalence of severe
sarcopenia in diabetic patients.® However, our study
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found no statistically significant difference in sarcopenia
levels between insulin-dependent and non-insulin-
dependent patients. Unexpectedly, our findings did not
report any association between diabetes and sarcopenia.
We hypothesized that this lack of correlation could be due
to glucose intolerance in the non-sarcopenic group.?

Moreover, a significant relationship was reported
between sleep disorders and sarcopenia prevalence among
patients in our study. This finding is consistent with Ida
and colleagues’ results.** However, Fabrega-Cuadros and
colleagues’ findings did not report any association between
sleep quality, duration, and sarcopenia.” Likewise, Szlejf
et al did not find any association between sarcopenia and
sleep duration or frequent insomnia complaints.’*® The
results of a meta-analysis in 2023 associated changes in
sleep duration with an increased risk of sarcopenia in
the elderly.”” Although the primary mechanism by which
sarcopenia affects sleep is not well understood, insulin
resistance may impact sleep through the suprachiasmatic
nucleus and thalamus, leading to disruptions in sleep
rhythms and sympathetic stimulation.* Poor sleep quality
in CKD patients can lead to decreased insulin-like growth
factor and growth hormone levels, increased cortisol and
inflammatory cytokines, and reduced muscle mass.*® The
assumption is that chronic hypoxia and interrupted sleep
may adversely affect the nervous system and endocrine
glands, explaining the relationship between sleep disorders
and sarcopenia.®

Existing evidence suggests that patients with kidney
failure are at a higher risk for psychological problems such
as depression and anxiety. Furthermore, the presence of
depression in patients with sarcopenia is not unexpected.”
Anxiety and depression are highly prevalent in dialysis
patients and are associated with reduced quality of life
in these patients.” In our study, 70.97% of sarcopenic
patients had severe depression, compared to 36.36% in
the nonsarcopenic group. However, a study conducted
in Korea did not find a significant association between
sarcopenia and depression.” Our findings align with
Fabrega-Cuadros et al who identified a correlation
between higher depression scores and sarcopenia.”
Ida et al also reported higher depression prevalence
among patients with sarcopenia.*® Reduced physical
activity and dietary intake in depressed individuals were
also recognized as contributing factors to sarcopenia
development.*’ Therefore, sarcopenia and depression
have a bidirectional relationship through shared risk
factors and pathophysiology. The results of another study
showed that depression plays a role in reducing muscle
strength and causing sarcopenia through low-grade
chronic inflammation and increased oxidative stress.*? The
findings of the study by Kurita et al support the existence
of a potential pathogenic pathway in patients with CKD
undergoing HD, wherein depression directly contributes
to sarcopenia onset.'* However, the exact mechanism
underlying the relationship between sarcopenia and
depression is still a subject of debate.*

Our study reported a significant relationship between
sarcopenia and anxiety. However, another study found
no association between muscle strength and anxiety.*
The findings of the study by Zhang et al demonstrated
that depression significantly affects muscle strength in
sarcopenia but did not show any correlation between
anxiety and muscle strength or mass.*> Tsekoura et al
reported a correlation between anxiety and sarcopenia.”
Stasiak et al found higher levels of anxiety in HD
patients compared to peritoneal dialysis patients, despite
expectations that peritoneal dialysis patients would have
higher anxiety due to longer connection times to the
dialysis machine and their independence and dietary
restrictions."

However, this study had limitations. It only assessed
the risk of sarcopenia, so future studies are recommended
to use appropriate tools to determine its severity.
Additionally, it did not investigate the relationship
between biological markers, oxidative stress, and the
impact of HD adequacy on the prevalence of sarcopenia
and psychosocial consequences. Another limitation of this
study was related to the use of the SARC-F questionnaire,
which despite its high specificity, has lower sensitivity.
Nevertheless, its sensitivity for screening severe cases is
higher." Further evidence is needed to evaluate diagnostic
indicators in detecting sarcopenia. In addition, research
samples were collected from two dialysis centers in
western Iran, representing attendees from various ethnic
backgrounds due to their geographical location. However,
due to lifestyle and geographical differences, the results
of this study cannot be generalized to other regions of
Iran. Furthermore, the observational design used in this
study precludes causal inferences. Moreover, biochemical
markers, oxidative stress, and inflammation were not
assessed.

Conclusion

The findings of this study indicate a high prevalence of
psychosocial and sleep disorders among HD patients with
sarcopenia. Given the importance of early muscle analysis
diagnosis for effective intervention, it is recommended that
this program be included in the evaluation of HD patients.
Furthermore, the findings of this study underscore the
need for careful attention to these vulnerable patients,
the development of educational programs, and the
enhancement of mental health to prevent the growth of
sarcopenia in HD patients.

Acknowledgments

This study was derived from a project approved by the Research and
Technology Deputy of the Hamadan University of Medical Sciences
(approval no. 140105183696). The researchers gratefully thank the
patients who participated in this study.

Authors’ Contribution

Conceptualization: Salman Khazaei, Erfan Ayubi.

Data curation: Ali Safdari, Vida Sheikh, Raheleh Rezaeian
Langroudi, Salman Khazaei.

Formal analysis: Salman Khazaei, Maryam Khazaei.

Epidemiology and Health System Journal, Volume 11, Issue 2, 2024 59



Funding acquisition: Salman Khazaei.

Investigation: Salman Khazaei, Erfan Ayubi.

Methodology: Salman Khazaei, Erfan Ayubi, Ali Safdari.

Project administration: Salman Khazaei.

Resources: Salman Khazaei.

Software: Salman Khazaei, Erfan Ayubi.

Supervision: Salman Khazaei.

Validation: Salman Khazaei, Erfan Ayubi.

Visualization: Salman Khazaei, Erfan Ayubi.

Writing—original draft: Ali Safdari, Vida Sheikh, Raheleh Rezaeian
Langroudi, Salman Khazaei, Erfan Ayubi, Maryam Khazaei.
Writing-review & editing: Salman Khazaei, Erfan Ayubi, Ali Safdari.

Competing Interests
The authors declare that there is no conflict of interests.

Ethical Approval

The study was approved by the Research Ethics Committee of the
Hamadan University of Medical Sciences (Ethical code: IRR>UMSHA.
REC.1401.391).

Funding
This research was financially supported by the Hamadan University
of Medical Sciences, Hamadan, Iran (No. 140105183696).

References

1.

10.

Shrestha N, Gautam S, Mishra SR, Virani SS, Dhungana RR.
Burden of chronic kidney disease in the general population
and high-risk groups in South Asia: a systematic review
and meta-analysis. PLoS One. 2021;16(10):e0258494. doi:
10.1371/journal.pone.0258494.

Wilson S, Mone P, Jankauskas SS, Gambardella J, Santulli G.
Chronic kidney disease: definition, updated epidemiology,
staging, and mechanisms of increased cardiovascular risk. ]
Clin Hypertens (Greenwich). 2021;23(4):831-4. doi: 10.1111/
jch.14186.

Gong Y, Zhao Y, Ran L, Liu Y. Comparison between
hemodialysis and peritoneal dialysis in the risks for disease
activity in LN-ESRD patients: a systematic review and meta-
analysis. Altern Ther Health Med. 2022;28(6):144-9.
Moradpour A, Hadian M, Tavakkoli M. Economic evaluation of
end-stage renal disease treatments in Iran. Clin Epidemiol Glob
Health. 2020;8(1):199-204. doi: 10.1016/j.cegh.2019.07.001.
King-Wing Ma T, Kam-Tao Li P. Depression in dialysis patients.
Nephrology (Carlton). 2016;21(8):639-46. doi: 10.1111/
nep.12742.

Dziubek W, Kowalska J, Kusztal M, Rogowski t, Gotebiowski
T, Nikifur M, et al. The level of anxiety and depression in
dialysis patients undertaking regular physical exercise training-
-a preliminary study. Kidney Blood Press Res. 2016;41(1):86-
98. doi: 10.1159/000368548.

Al-Ali F, Elshirbeny M, Hamad A, Kaddourah A, Ghonimi T,
Ibrahim R, et al. Prevalence of depression and sleep disorders
in patients on dialysis: a cross-sectional study in Qatar. Int )
Nephrol. 2021;2021:5533416. doi: 10.1155/2021/5533416.
Al-Shammari N, Al-Modahka A, Al-Ansari E, Al-Kandari M,
Ibrahim KA, Al-SaneaJ, etal. Prevalence of depression, anxiety,
and their associations among end-stage renal disease patients
on maintenance hemodialysis: a multi-center population-
based study. Psychol Health Med. 2021;26(9):1134-42. doi:
10.1080/13548506.2020.1852476.

Pinzon RT, Sanyasi RD, Pramudita EA. The prevalence of
anxiety and depression in chronic kidney disease patients.
Malays ] Psychiatry. 2019;28(2):26-34.

Algarni AM, Alghamdi EA, Alagil NA, Alzahrani AH, Aldhfyan
YM, Alruwaili SA. Prevalence of anxiety and depression and its
related influencing factors among patients with end-stage renal
disease on hemodialysis in Al-Kharj, Saudi Arabia. Int ] Med

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Res Health Sci. 2019;8(1):55-62.

Stasiak CE, Bazan KS, Kuss RS, Schuinski AF, Baroni G.
Prevalence of anxiety and depression and its comorbidities
in patients with chronic kidney disease on hemodialysis and
peritoneal dialysis. ] Bras Nefrol. 2014;36(3):325-31. doi:
10.5935/0101-2800.20140047.

Mattera M, Veronese N, Aucella F, La Tegola L, Testini V,
De Guio F, et al. Prevalence and risk factors for sarcopenia
in chronic kidney disease patients undergoing dialysis: a
cross-sectional study. Turk J Nephrol. 2021;30(4):294-9. doi:
10.5152/turkjnephrol.2021.21012.

Hmwe NT, Subramanian P, Tan LP, Chong WK. The effects of
acupressure on depression, anxiety and stress in patients with
hemodialysis: a randomized controlled trial. Int ] Nurs Stud.
2015;52(2):509-18. doi: 10.1016/j.ijnurstu.2014.11.002.
Kurita N, Wakita T, Fujimoto S, Yanagi M, Koitabashi K, Suzuki
T, et al. Hopelessness and depression predict sarcopenia in
advanced CKD and dialysis: a multicenter cohort study. ] Nutr
Health Aging. 2021;25(5):593-9. doi: 10.1007/s12603-020-
1556-4.

Chen LK, Liu LK, Woo J, Assantachai P, Auyeung TW,
Bahyah KS, et al. Sarcopenia in Asia: consensus report of the
Asian Working Group for Sarcopenia. ] Am Med Dir Assoc.
2014;15(2):95-101. doi: 10.1016/j.jamda.2013.11.025.
Fielding RA, Vellas B, Evans WJ, Bhasin S, Morley JE, Newman
AB, et al. Sarcopenia: an undiagnosed condition in older
adults. Current consensus definition: prevalence, etiology, and
consequences. International working group on sarcopenia.
J Am Med Dir Assoc. 2011;12(4):249-56. doi: 10.1016/j.
jamda.2011.01.003.

Isoyama N, Qureshi AR, Avesani CM, Lindholm B, Barany
P, Heimbiirger O, et al. Comparative associations of muscle
mass and muscle strength with mortality in dialysis patients.
Clin J] Am Soc Nephrol. 2014;9(10):1720-8. doi: 10.2215/
cjn.10261013.

Kim JK, Choi SR, Choi MJ, Kim SG, Lee YK, Noh JW, et al.
Prevalence of and factors associated with sarcopenia in elderly
patients with end-stage renal disease. Clin Nutr. 2014;33(1):64-
8. doi: 10.1016/j.cInu.2013.04.002.

Mori K, Nishide K, Okuno S, Shoji T, Emoto M, Tsuda A, et
al. Impact of diabetes on sarcopenia and mortality in patients
undergoing hemodialysis. BMC Nephrol. 2019;20(1):105. doi:
10.1186/512882-019-1271-8.

Yamamoto S, Matsuzawa R, Harada M, Watanabe T, Shimoda
T, Suzuki'Y, etal. SARC-F questionnaire: rapid and easy tool for
identifying physical limitations in hemodialysis patients. JCSM
Clin Rep. 2019;4(1):1-12. doi: 10.17987/jcsm-cr.v4i1.74.
Dehghan M, Namjoo Z, Mohammadi Akbarabadi F, Fooladi
Z, Zakeri MA. The relationship between anxiety, stress,
spiritual health, and mindfulness among patients undergoing
hemodialysis: a survey during the COVID-19 outbreak in
Southeast Iran. Health Sci Rep. 2021;4(4):e461. doi: 10.1002/
hsr2.461.

Kakemam E, Navvabi E, Albelbeisi AH, Saeedikia F, Rouhi
A, Majidi S. Psychometric properties of the Persian version
of Depression Anxiety Stress Scale-21 Items (DASS-21) in a
sample of health professionals: a cross-sectional study. BMC
Health Serv Res. 2022;22(1):111. doi: 10.1186/s12913-022-
07514-4.

Giahi O, Khoubi J, Barkhordari A, Majidi J, Maroufi S.
Association between duration of daily visual display terminal
(VDT) use and sleep disturbances among bank tellers in
Sanandaj-Kurdistan of Iran in 2010-2011. Sci J Kurdistan Univ
Med Sci. 2013;18(3):86-92. [Persian].

Fu C, Yan D, Wang L, Duan F, Gu D, Yao N, et al. High
prevalence of sarcopenia and myosteatosis in patients
undergoing hemodialysis. Front Endocrinol (Lausanne).
2023;14:1117438. doi: 10.3389/fendo.2023.1117438.

60

Epidemiology and Health System Journal, Volume 11, Issue 2, 2024


https://doi.org/10.1371/journal.pone.0258494
https://doi.org/10.1111/jch.14186
https://doi.org/10.1111/jch.14186
https://doi.org/10.1016/j.cegh.2019.07.001
https://doi.org/10.1111/nep.12742
https://doi.org/10.1111/nep.12742
https://doi.org/10.1159/000368548
https://doi.org/10.1155/2021/5533416
https://doi.org/10.1080/13548506.2020.1852476
https://doi.org/10.5935/0101-2800.20140047
https://doi.org/10.5152/turkjnephrol.2021.21012
https://doi.org/10.1016/j.ijnurstu.2014.11.002
https://doi.org/10.1007/s12603-020-1556-4
https://doi.org/10.1007/s12603-020-1556-4
https://doi.org/10.1016/j.jamda.2013.11.025
https://doi.org/10.1016/j.jamda.2011.01.003
https://doi.org/10.1016/j.jamda.2011.01.003
https://doi.org/10.2215/cjn.10261013
https://doi.org/10.2215/cjn.10261013
https://doi.org/10.1016/j.clnu.2013.04.002
https://doi.org/10.1186/s12882-019-1271-8
https://doi.org/10.17987/jcsm-cr.v4i1.74
https://doi.org/10.1002/hsr2.461
https://doi.org/10.1002/hsr2.461
https://doi.org/10.1186/s12913-022-07514-4
https://doi.org/10.1186/s12913-022-07514-4
https://doi.org/10.3389/fendo.2023.1117438

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Tsekoura M, Kalampakos N, Fousekis K, Mylonas K,
Angelopoulos P, Matzaroglou C, et al. Risk of sarcopenia, fear
of COVID-19, anxiety, depression and physical activity levels:
associations across patients on hemodialysis within Greece.
J Frailty Sarcopenia Falls. 2023;8(1):32-7. doi: 10.22540/jfsf-
08-032.

Noor H, Reid J, Slee A. Resistance exercise and nutritional
interventions for augmenting sarcopenia outcomes in chronic
kidney disease: a narrative review. J Cachexia Sarcopenia
Muscle. 2021;12(6):1621-40. doi: 10.1002/jcsm.12791.
Petermann-Rocha F, Balntzi V, Gray SR, Lara J, Ho FK, Pell JP,
et al. Global prevalence of sarcopenia and severe sarcopenia:
a systematic review and meta-analysis. ] Cachexia Sarcopenia
Muscle. 2022;13(1):86-99. doi: 10.1002/jcsm.12783.

Zhang JZ, Shi W, Zou M, Zeng QS, Feng Y, Luo ZY, et al.
Diagnosis, prevalence, and outcomes of sarcopenia in kidney
transplantation recipients: a systematic review and meta-
analysis. ] Cachexia Sarcopenia Muscle. 2023;14(1):17-29.
doi: 10.1002/jcsm.13130.

Ashabi A, Najafi I, Tabibi H, Hedayati M. Prevalence of
sarcopenia and dynapenia and their determinants in Iranian
peritoneal dialysis patients. Iran ] Kidney Dis. 2018;12(1):53-
60.

Wilkinson TJ, Miksza ], Yates T, Lightfoot CJ, Baker LA,
Watson EL, et al. Association of sarcopenia with mortality
and end-stage renal disease in those with chronic kidney
disease: a UK Biobank study. ] Cachexia Sarcopenia Muscle.
2021;12(3):586-98. doi: 10.1002/jcsm.12705.

de Souza VA, Oliveira D, Barbosa SR, do Amaral Corréa
JO, Colugnati FA, Mansur HN, et al. Sarcopenia in patients
with chronic kidney disease not yet on dialysis: analysis
of the prevalence and associated factors. PLoS One.
2017;12(4):e0176230. doi: 10.1371/journal.pone.0176230.
Liao H, Yang Y, Zeng Y, Qiu Y, Chen Y, Zhu L, et al. Use
machine learning to help identify possible sarcopenia cases
in maintenance hemodialysis patients. BMC Nephrol.
2023;24(1):34. doi: 10.1186/s12882-023-03084-7.

Formiga F, Moreno-Gonzdlez R, Corsonello A, Carlsson
A, Arnlv J, Mattace-Raso F, et al. Diabetes, sarcopenia
and chronic kidney disease; the screening for CKD among
older people across Europe (SCOPE) study. BMC Geriatr.
2022;22(1):254. doi: 10.1186/512877-022-02916-9.

Ida S, Kaneko R, Nagata H, Noguchi Y, Araki Y, Nakai M, et

35.

36.

37.

38.

39.

40.

41.

42.

43.

al. Association between sarcopenia and sleep disorder in older
patients with diabetes. Geriatr Gerontol Int. 2019;19(5):399-
403. doi: 10.1111/ggi.13627.

Fabrega-Cuadros R, Cruz-Diaz D, Martinez-Amat A,
Aibar-Almazdn A, Redecillas-Peir6 MT, Hita-Contreras
F. Associations of sleep and depression with obesity and
sarcopenia in middle-aged and older adults. Maturitas.
2020;142:1-7. doi: 10.1016/j.maturitas.2020.06.019.

Szlejf C, Suemoto CK, Drager LF, Griep RH, Fonseca MJ,
Diniz M, et al. Association of sleep disturbances with
sarcopenia and its defining components: the ELSA-Brasil
study. Braz ] Med Biol Res. 2021;54(12):e11539. doi:
10.1590/1414-431X2021e11539.

Li X, He J, Sun Q. Sleep duration and sarcopenia: an updated
systematic review and meta-analysis. ] Am Med Dir Assoc.
2023;24(8):1193-206.€5. doi: 10.1016/j.jamda.2023.04.032.
Zhang J, Ran L, Zhang Y, Guo L, Gong Y, Wu X, et al.
Determinants of sarcopenia in elderly patients with chronic
kidney disease. Iran J Kidney Dis. 2023;17(4):191-8.

Khoury R, Ghantous Z, lbrahim R, Ghossoub E, Madaghjian
P, Karam E, et al. Anxiety, depression and post-traumatic
stress disorder in patients on hemodialysis in the setting of
the pandemic, inflation, and the Beirut blast: a cross-sectional
study. BMC Psychiatry. 2023;23(1):284. doi: 10.1186/512888-
023-04798-6.

Byeon CH, Kang KY, Kang SH, Kim HK, Bae EJ. Sarcopenia
is not associated with depression in Korean adults: results
from the 2010-2011 Korean National Health and Nutrition
Examination Survey. Korean ] Fam Med. 2016;37(1):37-43.
doi: 10.4082/kjfm.2016.37.1.37.

Zhong Q, Jiang L, An K, Zhang L, Li S, An Z. Depression
and risk of sarcopenia: a national cohort and Mendelian
randomization study. Front Psychiatry. 2023;14:1263553.
doi: 10.3389/fpsyt.2023.1263553.

ZhangY, Song Y, Miao Y, LiuY, Han D. The causal relationship
of depression, anxiety, and neuroticism with main indicators
of sarcopenia: a Mendelian randomization study. Int ] Geriatr
Psychiatry. 2023;38(7):e5980. doi: 10.1002/gps.5980.

Endo T, Akai K, Kijima T, Kitahara S, Abe T, Takeda M, et al.
An association analysis between hypertension, dementia, and
depression and the phases of pre-sarcopenia to sarcopenia:
a cross-sectional analysis. PLoS One. 2021;16(7):e0252784.
doi: 10.1371/journal.pone.0252784.

Epidemiology and Health System Journal, Volume 11, Issue 2, 2024 61


https://doi.org/10.22540/jfsf-08-032
https://doi.org/10.22540/jfsf-08-032
https://doi.org/10.1002/jcsm.12791
https://doi.org/10.1002/jcsm.12783
https://doi.org/10.1002/jcsm.13130
https://doi.org/10.1002/jcsm.12705
https://doi.org/10.1371/journal.pone.0176230
https://doi.org/10.1186/s12882-023-03084-7
https://doi.org/10.1186/s12877-022-02916-9
https://doi.org/10.1111/ggi.13627
https://doi.org/10.1016/j.maturitas.2020.06.019
https://doi.org/10.1590/1414-431X2021e11539
https://doi.org/10.1016/j.jamda.2023.04.032
https://doi.org/10.1186/s12888-023-04798-6
https://doi.org/10.1186/s12888-023-04798-6
https://doi.org/10.4082/kjfm.2016.37.1.37
https://doi.org/10.3389/fpsyt.2023.1263553
https://doi.org/10.1002/gps.5980
https://doi.org/10.1371/journal.pone.0252784

