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Do psychological interventions reduce depression
in hemodialysis patients?
A meta-analysis of randomized controlled trials following PRISMA
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Abstract
Background:Depression is highly prevalent in hemodialysis patients and results in poor patient outcomes. Although psychological
interventions are being developed and used for these patients, there is uncertainty regarding the effectiveness of these interventions.
The purpose of this meta-analysis is to evaluate the effects of psychological interventions on depression treatment in hemodialysis
patients.

Methods: All randomized controlled trials (RCTs) relevant to the depression treatment of hemodialysis patients through
psychological interventions were retrieved from the following databases: Embase, Pubmed, PsycINFO, the Cochrane Database of
Systematic Reviews, and the Cochrane Central Register of Controlled Trials. The reference lists of identified RCTs were also
screened. The Cochrane risk of bias tool was used to evaluate the quality of the studies, RevMan (5.3) was used to analyze the data,
and the evidence quality of the combined results was evaluated using GRADE (3.6.1).

Results:Eight RCTs were included. The combined results showed that psychological interventions significantly reduced the scores
of the Beck Depression Inventory (P<0.001) and interdialysis weight gain (P<0.001). However, due to the high heterogeneity, effect
size combinations of sleep quality and quality of life were not performed.

Conclusion: Psychological interventions may reduce the degree of depression and improve fluid intake restriction adherence.
More rigorously designed research is needed.

Abbreviations: ATP = adaptation training program, BAI = Beck Anxiety Inventory, BDI = Beck Depression Inventory, CBT =
cognitive behavioral therapy, CDSR= the Cochrane Database of Systematic Reviews, CENTRAL= the Cochrane Central Register of
Controlled Trials, CI = confidence interval, DSM IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, ESRD =
end-stage renal disease, HADS = Hospital Anxiety and Depression Scale, IDWG = interdialysis weight gain, MBCT =music therapy
and mindfulness-based cognitive therapy, MCS = Mental Component Summary, MeSH = medical subject headings, MINI = Mini-
International Neuropsychiatric Interview, NICE = the National Institute for Health and Clinical Excellence, PCS = Physical Component
Summary, PRISMA= the preferred reporting items for systematic reviews andmeta-analysis, PSQI= Pittsburgh Sleep Quality Index,
RCT(s) = randomized controlled trial(s), SCL90 = Symptom Checklist 90, SD = standard deviation, SE= standard error, SF-36 = the
MOS 36-Item Short Form Health Survey, SMD = standardized mean difference, SUPPH = Strategies Used by People to Promote
Health.
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1. Introduction
By 2020, the number of ESRD (end-stage renal disease) patients
in the world will have increased nearly 60% compared to 2005,[1]

and most of them will receive dialysis. According to statistical
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data from the United States, more than 400,000 ESRD patients in
the United States in 2011 were receiving hemodialysis,[2] and in
Saudi Arabia, the proportion of ESRD patients receiving
hemodialysis was as high as 92.8%.[1]
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Hemodialysis patients are prone to a variety of psychological
problems. Depression is the most common of these psychological
problems, with a morbidity rate that can reach 25%, 4 times the
rate among normal populations.[3] Depression in hemodialysis
patients may cause many problems, including the following:
treatment adherence reduction,[4] especially dietary and fluid
intake restriction adherence,[5] with a 14.4% to 67% rate of
nonadherence[6]; sleep disturbance,[7] the incidence of which is
40% to 85% among hemodialysis patients,[8,9] higher than in
normal populations; and depression in hemodialysis patients can
increase the hospitalization rate, increase the incidence of heart
diseases, exacerbate sexual dysfunction, reduce quality of life,
and increase mortality.[10–12] Therefore, it is essential to take
effective and timely measures to reduce depression in hemodial-
ysis patients.
As a complementary therapy, psychological intervention can

prevent the problems of side effects and low adherence in
comparison to drug therapy[13,14] and is easier for patients to
accept. In addition, some studies have confirmed the effectiveness
of psychological intervention in reducing the risk of depression
relapse.[15,16] Thus, NICE (the National Institute for Health and
Clinical Excellence) recommends psychological intervention, and
increasing numbers of hemodialysis patients with depression are
treated with psychological interventions.[17] However, the
efficacy of psychological intervention is still debated by some
scholars. Krespi et al[18] reported that specific imagery interven-
tion could not effectively improve quality of life and adjust
emotion during posttreatment or at follow-up. Matthews et al[19]

showed that neither intercessory prayer nor transpersonal
positive visualization affected dialysis patients’ well-being.
Therefore, whether psychological interventions are effective to
treat depression in hemodialysis patients remains to be
confirmed. This issue has not been summarized in any previous
systematic review or meta-analysis.
The present systematic review and meta-analysis aims to

summarize and evaluate the effects of psychological interventions
on the reduction of hemodialysis patients’ degree of depression
and on improvements to sleep quality, fluid intake restriction
adherence, and quality of life. The results can provide medical
facilities and dialysis centers with an evidence-based basis for
establishing new systems and practices in clinics.
2. Methods

The protocol of this meta-analysis was registered in PROSPERO
(CRD42016037063) (www.crd.york.ac.uk/prospero). All anal-
yses were based on previously published studies; thus, ethical
approval and patient consent were not necessary.
2.1. Study selection

All the studies were screened and selected by 2 independent
review authors (RC and YD). The prespecified eligibility criteria
were as follows: types of studies: RCTs (randomized controlled
trials) that compared psychological interventions with a control
group in the treatment of depression in hemodialysis patients;
types of participants: hemodialysis-dependent patients aged
above 18 and diagnosed with depression. We accepted each
individual trial’s criteria for depression diagnosis and the
exclusion criteria of participants; types of psychological
interventions: treatment of depression without pharmacological
interventions and with any psychological interventions
were included, such as CBT (cognitive behavioral therapy),
2

rational-emotive therapy, and ATP (adaptation training pro-
gram); types of control groups: a control psychological
intervention, supportive treatment, usual care or no treatment
were included; types of outcome measures: degree of depression
of interventional and control groups must be evaluated at
posttreatment (for any measure used); sleep quality, fluid intake
restriction adherence, and quality of life could also be included
(for any measure used); sample size: sample sizes of 10 or more;
type of journal: published in peer-reviewed journals; publication
language: English only. If a duplicate publication was identified,
we used the most relevant publication. We excluded retracted
studies. After assessment, we resolved disagreements between the
2 authors through discussion with a third reviewer (XJ).
2.2. Search method

We developed and conducted a comprehensive search of
published and unpublished RCTs using EMBASE (1980–March
2016), PubMed (1966–March 2016), PsycINFO (1806–March
2016), CDSR (the Cochrane Database of Systematic Reviews,
2016), and CENTRAL (the Cochrane Central Register of
Controlled Trials, 2016). The search terms consisted of medical
subject headings (MeSH) and keywords: (hemodialysis OR
hemodialysis) AND (psychological intervention OR psychother-
apy OR crisis intervention) AND depression AND (randomized
controlled trial OR randomized). The PubMed search terms
were: (randomized controlled trial[Publication Type] OR
randomized[Title/Abstract] OR placebo[Title/Abstract]) AND
(“Crisis Interventions”[Title/Abstract] OR Intervention, Crisis
[Title/Abstract] OR Interventions, Crisis[Title/Abstract] OR
“Critical Incident Stress Debriefing”[Title/Abstract] OR “Crisis
Intervention”[Mesh]) OR (Psychotherapies[Title/Abstract] OR
Psychotherapists[Title/Abstract] OR Psychotherapist[Title/Ab-
stract]) OR “Clinical Psychotherapists”[Title/Abstract] OR
“Clinical Psychotherapist”[Title/Abstract] OR Psychotherapist,
Clinical[Title/Abstract] OR Psychotherapists, Clinical[Title/
Abstract] OR Logotherapy[Title/Abstract] OR Logotherapies
[Title/Abstract] OR “Psychotherapy”[Mesh]) OR (“mental
intervention”[Title/Abstract] OR “psychological intervention”[-
Title/Abstract] OR psychointervention[Title/Abstract]) OR
(“Cognitive Therapies”[Title/Abstract] OR Therapies, Cogni-
tive[Title/Abstract] OR “Cognition Therapy”[Title/Abstract] OR
“Cognition Therapies”[Title/Abstract] OR Therapies, Cognition
[Title/Abstract] OR “Cognitive Behavior Therapy”[Title/Ab-
stract] OR Therapy, Cognitive Behavior[Title/Abstract] OR
“Cognitive Psychotherapy”[Title/Abstract] OR “Cognitive
Psychotherapies”[Title/Abstract] OR Psychotherapies, Cogni-
tive[Title/Abstract] OR Psychotherapy, Cognitive[Title/Abstract]
OR Therapy, Cognition[Title/Abstract] OR Therapy, Cognitive
[Title/Abstract] OR Behavior Therapy, Cognitive[Title/Abstract]
OR Behavior Therapies, Cognitive[Title/Abstract] OR “Cogni-
tive Behavior Therapies”[Title/Abstract] OR Therapies, Cogni-
tive Behavior[Title/Abstract] OR “Cognitive Behavioral
Therapy”[Title/Abstract] OR Behavioral Therapies, Cognitive
[Title/Abstract] OR Behavioral Therapy, Cognitive[Title/Ab-
stract] OR “Cognitive Behavioral Therapies”[Title/Abstract] OR
Therapies, Cognitive Behavioral[Title/Abstract] OR Therapy,
Cognitive Behavioral[Title/Abstract] OR “CBT”[Title/Abstract]
OR “cognitive behavior therapy”[Title/Abstract] OR “cognitive
behaviour therapy”[Title/Abstract] OR “cognitive behavioral
therapy”[Title/Abstract] OR “cognitive behavioural therapy”
[Title/Abstract] OR “cognitive behavior therapies”[Title/
Abstract] OR “cognitive behaviour therapies”[Title/Abstract]
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OR “cognitive behavioral therapies”[Title/Abstract] OR “cogni-
tive behavioural therapies”[Title/Abstract] OR “Cognitive
Therapy”[Mesh]) AND (hemodialysis[Title/Abstract] OR hemo-
dialyses[Title/Abstract] OR hemotodialysis[Title/Abstract] OR
“HD”[Title/Abstract] OR “MHD”[Title/Abstract] OR “main-
tained hemodialysis”[Title/Abstract] OR “maintained hemodia-
lyses”[Title/Abstract]). We also searched the reference lists of
original reports, case reports, guidelines, letters to the editor,
reviews, and meta-analysis retrieved through electronic searches
for additional articles.
2.3. Data extraction and quality assessment

Titles and/or abstracts of studies retrieved using the search
strategy and those from additional sources were screened
independently by 2 review authors (RC and YD) to identify
studies that potentially met the inclusion criteria outlined above.
For studies that potentially fulfilled the inclusion criteria, we
searched the full papers, which were assessed independently by
the same 2 authors. The same 2 authors also used a predesigned
data collection form (Microsoft Office Excel 2013) to extract all
the data independently. The following information was collected:
study design, study site, participant inclusion and exclusion
criteria, criteria used to diagnose depression, sample size
(2 groups and the total size), mean and standard deviation of
the 2 groups, psychological interventions (method, frequency,
durations of once and total intervention), control interventions,
outcomes, and measures. Information used to evaluate the risk of
bias for each study was also collected, including methods used to
generate the randomization, allocation concealment, and blind-
ing. The data were entered twice into RevMan. We defined the
degree of depression[20–24] as our primary outcome (for any
measure used). As associated symptoms of depression in
hemodialysis patients, sleep quality,[21,25] IDWR (interdialysis
weight gain),[20,26] and quality of life[18,23,24] were combined as
secondary outcomes. IDWG was used to represent fluid intake
restriction adherence in hemodialysis patients. After extraction,
all data were checked by another author (XJ), and discrepancies
were resolved by discussion with her. We sent letters to the
authors to clarify missing or unclear data.
The risk of bias assessment was conducted independently by

2 authors (LX and JQ), and disagreements were discussed with a
third author (CY). The Cochrane risk of bias tool was used for
the assessment of random sequence generation, allocation
concealment, blinding of participants and personnel, blinding
of outcome assessment, incomplete outcome data, selective
reporting, and other bias. Each domain was rated as low (unlikely
to seriously alter the results), unclear, or high (seriously weakens
confidence in the results). The possibility of bias is minimal when
all the criteria are met (grade A); grade B has a medium possibility
of bias occurring; and if the criteria are not met at all, the
possibility of bias is high, and the grade is C. We acknowledge
that it may be impossible to achieve blinding of participants and
therapists/investigators in trials using psychological interven-
tions, only the outcome evaluator may be blinded.
2.4. Data synthesis and statistical analysis

Two review authors entered data separately (YD and JQ), and we
conducted the meta-analysis using Review Manager (RevMan,
Version 5.3, The Cochrane Collaboration, Copenhagen: The
Nordic Cochrane Centre).
3

For RCTs, heterogeneity was analyzed by calculating the Chi-
squared test (P of 0.05 was used for statistical significance) and
the I2 test. The higher the percentage was, the higher the level of
heterogeneity.[27] If P>0.10 and I2<50%, we considered the
heterogeneity to be insufficient, and a fixed effects model was
used to pool data; if P<0.10 and I2>50%, we considered the
heterogeneity to be substantial, so we used a random effects
model to summarize the results. If heterogeneity was still high
after adopting the random effects model, the data were not
combined and were described separately, and the reasons for the
heterogeneity were investigated.
Continuous data were pooled as SMD (standardized mean

difference) with a 95% CI (confidence interval). We used forest
plots and funnel plots. The funnel plots can indicate possible
publication bias, evidence of asymmetry, and other small study
effects.[28] In addition, GRADE (3.6.1, The GRADE Working
Group) was used to rank the evidence quality. Because SF-36 (the
MOS 36-Item Short Form Health Survey) can be divided into a
PCS (Physical Component Summary) and an MCS (Mental
Component Summary), we used subgroup analysis to check
whether psychological interventions can separately improve
physical or mental quality of life. Finally, we followed PRISMA
(the preferred reporting items for systematic reviews and meta-
analysis) guidelines to report our findings.[29]
3. Results

3.1. Results of the search

We identified 614 records and finally recruited 8 studies (Fig. 1).
The 8 studies were RCTs involving a total of 612 hemodialysis
patients for quantitative synthesis, and all were reviewed by an
institutional ethics committee before implementation. Among
the 612 patients, 311 and 301 patients were allocated into
the intervention and control groups after randomization,
respectively.

3.2. Study characteristics

The participants in the 8 RCTs were all hemodialysis patients. Of
these, 5 studies[20–24] defined the degree of depression as the main
outcome, but only 2 of the studies[20,22] defined depression
clearly. In the other 3 studies,[21,23,24] the definition was
ambiguous. Eight trials studied 4 types of psychological
interventions. The most widely used psychological intervention
was CBT,[20–23,25] followed by rational-emotive therapy,[26]

ATP,[24] and specific visual imagery.[18] Although many
psychological interventions were used, these methods had a
large degree of overlap; some of these trials used a multidimen-
sional approach to treat patients. One trial[21] used sleep hygiene
education, 1 trial[22] used brief individualized psychological
consultation, and another trial[18] used no treatment as a control.
Standard care was performed in the other trials, which was
described as routine hemodialysis, usual care, or routine nursing
care in the original studies. Five trials used BDI (Beck Depression
inventory) scale to assess the degree of depression, whereas
Krespi[18] used HADS (Hospital Anxiety and Depression Scale).
The self-report symptom inventory, SCL90 (Symptom Checklist
90), was applied in Hou’s 2 trials.[25,26] In addition, 2 trials[21,25]

used PSQI (Pittsburgh Sleep Quality Index) to assess sleep
quality, 2 trials[20,26] used IDWG to evaluate fluid intake
restriction adherence, and 3 trials[18,23,24] used SF-36 to assess
quality of life and all divided the SF-36 into PCS and MCS.

http://www.md-journal.com


Figure 1. Study flow diagram. RCT= randomized controlled trial.
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Regarding the types of psychological interventions, there were
various frequencies and durations of interventions. The charac-
teristics of the included studies are presented in Table 1.
3.3. Risk of bias in the included studies

We used the Cochrane risk of bias tool to assess the risk of bias of
each study. We present them using a “Risk of bias graph” (Fig. 2)
and a “Risk of bias summary” (Fig. 3). For the 8 RCTs that we
included, only 1[22] was grade A, and the other studies were all
grade B. All studies were described as “randomized,” but only
3 of the studies reported the randomization methods and
procedures in detail (37.5%). In addition, only 3 of the studies
described allocation concealment in detail (37.5%), which may
have produced selection bias and prevented us from assessing the
influence of allocation concealment in the remaining studies.
Thus, the generalization of results may have been influenced.
Furthermore, because of the nature and method of implementa-
tion of psychological interventions, it was impossible to perform
blinding, especially blinding of the participants and personnel.
Blinding of the participants and therapists/investigators occurred
in only 2 studies (25.0%), and 3 studies conducted blinding of
outcome assessment (37.5%). This lack of blinding may have
induced performance bias in the original articles. All studies
described the drop outs and reasons, which could help to prevent
attrition bias to some extent, but only 1 study[18] used intent-to-
treat analysis to analyze the data (12.5%). All studies clearly
reported all expected results to avoid reporting bias. Moreover,
all studies reported that there were no statistically significant
4

differences in age or sex between the intervention and control
groups at baseline (P>0.05). Finally, the funnel plot for the
primary outcome “degree of depression” (Fig. 4) appeared to be
not totally asymmetrical. However, because the number of trials
included was insufficient, the assessment of publication bias may
be inaccurate.

3.4. Efficacy of psychological interventions
3.4.1. Degree of depression. Five studies[20–24] involving 321
patients (161 in the intervention group and 160 in the control
group) reported the effect of psychological interventions on
hemodialysis patients’ degree of depression, indicating a
statistically significant difference between the psychological
intervention and the control (SMD �0.52, 95% CI: �0.75 to
�0.30; I2=20%, P=0.29). Psychological interventions were
able to effectively reduce the hemodialysis patients’ degree of
depression (P<0.001) (Fig. 5).

3.4.2. Sleep quality. Two studies[21,25] involving 170 patients
(88 in the intervention group and 82 in the control group)
reported the effect of psychological interventions on hemodialysis
patients’ sleep quality, indicating no statistically significant
difference between the psychological intervention and the control
(SMD �1.07, 95% CI: �2.26 to 0.12; I2=92%, P<0.001)
(Fig. 6). Thus, psychological interventions were unable to
demonstrate improvement in hemodialysis patients’ sleep quality
(P=0.08). However, the estimate was associated with a high level
of uncertainty due to severe heterogeneity after adopting a
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Figure 4. Funnel plot of comparison: psychological intervention versus control
condition, outcome: degree of depression at post treatment. SE=standard
error, SMD=standardized mean difference.

Figure 2. Risk of bias graph: review authors’ judgments about each risk of bias
item presented as percentages across all included studies.

Xing et al. Medicine (2016) 95:34 Medicine
random effects model. Therefore, we did not use the effect size but
instead described only the results. Two studies reported the
effectiveness of psychological interventions on hemodialysis
patients’ sleep quality (P<0.001).
Figure 3. Risk of bias summary: review authors’ judgments about each risk of
bias item for each included study.

6

3.4.3. Fluid intake restriction adherence. We used IDWG to
represent the fluid intake restriction adherence of hemodialysis
patients. Two studies[20,26] involving 151 patients (81 in the
intervention group and 70 in the control group) reported the
effect of psychological interventions on hemodialysis patients’
IDWG and showed statistically significant differences between
the psychological intervention and the control (SMD �0.64,
95% CI: �0.96 to �0.31; I2=0%, P=0.35), indicating that the
fluid intake restriction adherence of hemodialysis patients may be
improved by psychological interventions (P<0.001) (Fig. 7).

3.4.4. Quality of life. Three studies[18,23,24] involving 206
patients (101 in the intervention group and 105 in the control
group) reported the effect of psychological interventions on
hemodialysis patients’ quality of life. As shown in Fig. 8, there
was no statistically significant difference between the psycholog-
ical intervention and the control (SMD 0.40, 95% CI: �0.16 to
0.97, P=0.16; I2=87%, P<0.001), and the degree of
heterogeneity was high. Because SF-36 can be divided into
PCS and MCS, we used subgroup analysis to check whether
psychological interventions can improve physical or mental
quality of life. However, we found that there was still no
statistically significant difference between the 2 groups (SMD
0.08, 95% CI: �0.48 to 0.64, P=0.78; I2=74%, P=0.02; SMD
0.72, 95% CI: �0.07 to 1.51, P=0.07; I2=86%, P<0.001).
Therefore, regardless of the total, physical or mental quality of
life, psychological interventions were not able to improve
hemodialysis patients’ quality of life. Moreover, the degree of
heterogeneity was still high after adopting the random effects
model, so we did not combine the data but instead only described
it. Lii et al[23] and Tsay et al[24] found that quality of life was
significantly improved statistically for hemodialysis patients by
CBT and ATP (P=0.23, P=0.97; P=0.02, P=0.001), but
Krespi’s trial[18] showed that a specific imagery intervention did
not have an effect on quality of life.

3.5. Quality of evidence

GRADE 3.6.1 was used to evaluate the quality of evidence. As
shown in Table 2, outcomes of the degree of depression and
IDWGwere graded as moderate evidence, and the evidence grade
of sleep quality was low. Because the same studies included
assessment of the total, physical, and mental quality of life, they
were graded as very low.



Figure 5. Forest plot of comparison: psychological intervention versus control condition, outcome: Standardized mean difference for the degree of depression at
posttreatment. CI=confidence interval, SD=standard deviation.

Figure 6. Forest plot of comparison: psychological intervention versus control condition, outcome: standardized mean difference for the sleep quality at
posttreatment. CI=confidence interval, SD=standard deviation.

Figure 7. Forest plot of comparison: psychological intervention versus control condition, outcome: standardized mean difference for IDWG at posttreatment. CI=
confidence interval, SD=standard deviation.

Figure 8. Forest plot of comparison: psychological intervention versus control condition, outcome: standardized mean difference for quality of life at posttreatment.
CI=confidence interval, SD=standard deviation.

Xing et al. Medicine (2016) 95:34 www.md-journal.com
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Table 2

Quality of evidence of included studies.

Variables
Outcomes Risk of bias Inconsistency Indirectness Imprecision Publication bias Quality of evidence

Degree of depression Serious (�1) No No No Undetected Moderate
Sleep quality Serious (�1) Serious (�1) No No Undetected Low
IDWG Serious (�1) No No No Undetected Moderate
Quality of life Serious (�1) Serious (�1) No Serious (�1) Undetected Very low
PCS Serious (�1) Serious (�1) No Serious (�1) Undetected Very low
MCS Serious (�1) Serious (�1) No Serious (�1) Undetected Very low

IDWG= interdialysis weight gain, MCS=Mental Component Summary, PCS=Physical Component Summary.

Xing et al. Medicine (2016) 95:34 Medicine
4. Discussion

4.1. Summary of results

This study is the first meta-analysis of the effectiveness of
psychological interventions on depression in hemodialysis
patients. This meta-analysis provides evidence for doctors and
nurses to potentially ameliorate depression via psychological
interventions with these patients. All subjects in the included
studies were hemodialysis patients. This approach can reduce the
heterogeneity among studies but also restricts generalization in
patients receiving other methods of dialysis. In addition to using
depression as a primary outcome, we defined some outcomes
related to depression as secondary outcomes, such as sleep
quality, fluid intake restriction adherence, and quality of life,
which made our meta-analysis more comprehensive. However,
due to the methodological limitations of the included studies and
the subjectivity of the assessment scales used, we failed to obtain
any high-quality evidence in the present meta-analysis as the
accumulated evidence ranged from very low to moderate
quality.

4.1.1. Primary outcome. With the extensive application of
holistic nursing, mental health has received increasing attention
from nurses and has become an active research field. Extensive
literature has reported the mental status of hemodialysis patients.
The morbidity of depression in hemodialysis patients is extremely
high. In Mollahadi et al’s study[17] of psychological problems
among hemodialysis patients, 6.5% of hemodialysis patients
experienced depression. It is therefore important to reduce the
symptoms of depression. Currently, antidepressants are still the
main therapy for depression. NICE recommends treatment for at
least 6 months and for at least 2 years if patients have a risk of
relapse.[13] Many patients cannot maintain drug therapy because
of its chronicity and side effects, such as drowsiness, dry mouth,
tachycardia, and dependence.[14] As a complementary therapy,
psychological interventions do not have the side effects of
antidepressants and are easily accepted by patients. In our meta-
analysis, psychological interventions affected the degree of
depression of hemodialysis patients (MD=�5.73, Z=4.97,
P<0.001). Our study is the first to reach this conclusion. All
included studies used CBT as an intervention and BDI as a
measurement to assess depression, which reduced heterogeneity
to some extent. However, this scale is subjective, and we must
interpret this result with caution. In addition, due to the nature of
psychological interventions, it is difficult to blind participants and
therapists, and few of the included studies described allocation
concealment, resulting in some heterogeneity. For instance, Chen
et al[21] used neither allocation concealment nor blinding, Cukor
et al[20] did not blind the participants or the therapists, and Lii
et al[23] did not blind the outcome assessors.
8

4.1.2. Secondary outcome. Depression in hemodialysis
patients is likely to disturb sleep and reduce fluid intake restriction
adherence, leading to low quality of life.[5,7,11] Therefore,
determining whether psychological interventions can improve
hemodialysis patients’ sleep quality, fluid intake restriction
adherence, and quality of life was another aim of this study.
The combined results revealed that psychological interventions

were able to significantly improve hemodialysis patients’ fluid
intake restriction adherence (SMD=�0.64,Z=3.79, P<0.001).
However, this result should be interpreted with caution because
the 2 included studies did not use blinding and used different
measurements of IDWG.
With regard to sleep quality and quality of life, the combined

results showed no statistically significant differences between the
intervention and control groups (P=0.08; P=0.16) regardless of
whether subgroup analysis was used. This result differed from
Yang et al’s[30] results. In the review by Yang et al, there was
significant improvement in the nonpharmacological intervention
groups in comparison to the control group. Moreover, the
heterogeneity of both sleep quality and quality of life were high
after adopting the randomeffectsmodel, sowedid not combine the
data and only described the results. Regarding sleep quality, the
fact that the 2 studies did not blind the participants, personnel,
and outcome assessment may have induced performance bias
and detection bias. In addition, their duration of intervention,
measurement time, and control groups differed. Moreover, the
PSQI provides a subjective assessment of sleep quality. Regarding
quality of life, the reason for the lack of statistically significant
differences between the intervention and control groups may be as
follows. First, the 3 included studies did not use the blinding of
participants and personnel or the blinding of outcome assessment.
Second, the psychological interventions used in these 3 studies
differed; for example, Krespi[18] used no-treatment as the control
group, which was different from the other 2 studies (usual care),
and they obtained different results regarding the interventions
(1 negative, 2 positive). Third, SF-36 is a subjective scale, and all
the studies allowed patients to complete the scale independently,
which may have resulted in large differences.
The included studies also reported the effectiveness of

psychological interventions on hemodialysis patients’ anxi-
ety,[18,21] stress,[24] and self-efficacy.[23] However, due to the
large differences between the assessment measures and the limited
number of studies, we did not identify the effectiveness of
psychological interventions on hemodialysis patients’ anxiety as
outcomes in this review to avoid unreliable conclusions.

4.2. Comparison with other published reviews

We retrieved only 1 meta-analysis published in the Cochrane
Library in 2005 that studied the effects of psychological



[31]
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interventions on hemodialysis patients’ depression. However,
no RCTs were identified in their review. By comparison, all the
RCTs retrieved that met the inclusion criteria were included in
our review. We included depression as well as sleep quality, fluid
intake restriction adherence, and quality of life as outcomes.

4.3. Implications for nursing practice

In hemodialysis patients, psychological interventions may reduce
the degree of depression and improve fluid intake restriction
adherence. However, due to high heterogeneity, effect size
combinations of sleep quality and quality of life were not
performed. Therefore, the current meta-analysis provides initial
support for the practicability and effectiveness of psychological
interventions because of the positive outcomes.
However, there are various types of psychological interven-

tions, and some interventions are difficult to implement because
of their long duration or complex content, leading to many drop
outs in the majority of the included studies. To improve the
adherence of patients receiving psychological interventions,
nurses must adopt the best intervention in terms of the
characteristics of the patients and the culture of the society. In
addition, more convenient and easier methods of psychological
interventions should be developed; for example, nurses can teach
and guide patients through the Internet and can develop more
efficient formats to shorten the duration of interventions.

4.4. Implications for future research

Because of the flaws in the original studies, such as low
methodological quality, differences among all types of inter-
ventions and subjects, and the subjectivity of the questionnaires
used, there was high heterogeneity among the studies and some
bias. Hence, we could not draw conclusions based on high-
quality evidence. The influence of psychological interventions on
hemodialysis patients’ depression remains to be further investi-
gated by more rigorous studies. In this meta-analysis, we did not
define pharmacotherapy as a control; thus, the relative effects of
antidepressant and psychological interventions on hemodialysis
patients’ depression remain to be investigated. Because anti-
depressants are a mainstream therapy for depression, further
investigations are necessary. If psychological interventions are
more efficacious than antidepressants in ameliorating depression
in hemodialysis patients, do not have the side effects of drugs, and
are not expensive, then psychological interventions may be more
widely used clinically and may reduce the burden on patients and
medical systems. In addition, only a few studies included follow-
ups in their investigations, so we could not evaluate the long-term
effects of psychological interventions on the treatment of
depression in hemodialysis patients. Thus, additional studies
are recommended. Furthermore, the effects of other psychologi-
cal interventions, such as MBCT (music therapy and mindful-
ness-based cognitive therapy), on depression in hemodialysis
patients remain to be studied. To drawmore reliable conclusions,
the inclusion of certain types of psychological interventions or the
use of subgroup analysis to evaluate the efficacy of each
intervention is recommended. Finally, researchers should design
more theoretically based and reliable implementation methods
for psychological interventions.

4.5. Strengths and limitations

To the authors’ knowledge, this meta-analysis is the first
evidence-based study that includes all randomized controlled
9

trials to evaluate the effect of psychological interventions on
depression in hemodialysis patients. Moreover, we evaluated
outcomes related to depression, such as sleep quality, fluid
intake restriction adherence, and quality of life. The results
are highly relevant to the daily work of doctors and have
substantial clinical significance.With the exception of IDWG, the
outcomes used the same evaluation measures: depression used
BDI, sleep quality used PSQI, and quality of life used SF-36. All
measureswere divided into physical andmental parts, whichmay
increase the homogeneity among studies. Finally, all the included
studies used randomization, described drop outs, and compared
baseline information for the 2 groups, which reduced some
heterogeneity. It is worth mentioning that we included studies
with negative results, which may help prevent some publication
bias.
Nevertheless, several potential limitations should be discussed.

First, the research methods of the studies were quite different.
The included studies used several types of psychological
interventions with a variety of characteristics according to
actual conditions. However, the inclusion criteria of the subjects
and the diagnostic criteria for depression varied according to the
research objectives. These differences may result in a lack of
comparability among studies, which may produce some bias.
Second, most of the outcomes had strong subjectivity. With the
exception of the IDWG, the outcomes used self-administered
questionnaires as evaluation criteria, so the reliability needs to be
further considered. Third, some data were incomplete, such as
the criteria for depression and the duration of interventions.
The lack of complete data makes it difficult for us to judge the
reliability and comparability of the combined results. Fourth,
none of the included studies reported the side effects of
psychological interventions, so we could not conclude that
psychological interventions were safe for hemodialysis patients.
Fifth, the blinding of participants and assessors was not
performed in many of the included studies, and few of the
studies clearly described the allocation concealment and
randomization, which may have led to a relatively low
methodological quality. Thus, we were unable to draw high-
quality conclusions about the effects of psychological inter-
ventions on hemodialysis patients’ depression. Finally, our
meta-analysis may not accurately evaluate publication bias
because of the limited number of studies.
5. Conclusions

This meta-analysis is the first evidence-based study that
includes all randomized controlled trials to evaluate the effects
of psychological interventions on depression and related
outcomes in hemodialysis patients. It demonstrated that
psychological interventions may reduce the degree of depression
and improve fluid intake restriction adherence. However, due to
the high heterogeneity, effect size combinations of sleep quality
and quality of life were not performed. The results have
substantial clinical significance because they are highly relevant
to the daily work of doctors and provide a more acceptable and
comfortable method to reduce depression in hemodialysis
patients. However, because most of the scales used to measure
the outcomes had strong subjectivity, the methodological quality
of some included studies was not very high, and none of the
included studies reported the side effects of psychological
interventions. We should thus interpret these results with
caution. More rigorously designed and comprehensive research
is needed.
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