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Abstract: Background: Patients with hemodialysis (HD) frequently encounter stigma, which impacts their social
network and adherence to treatment, increasing their risk of depression and lowering their quality of life. The fac-
tors associated with stigma among patients with HD remain poorly understood due to insufficient evidence. To fill
this gap, this meta-analysis was conducted. Methods: We carried out a thorough literature review in both Chinese
and English databases like China National Knowledge Infrastructure (CNKI), Wan Fang Knowledge Data Service
Platform, PubMed, Embase, PsycINFO, CINAHL (Cumulative Index to Nursing and Allied Health Literature) and Web
of Science. We included literature up to May 25, 2024, focusing on the levels and factors related to stigma in
HD patients. Data extraction and quality assessment of the included literature were separately carried out by two
researchers, who also independently did the literature screening. Data analysis was carried out using Stata 15.1
software. The possible sources of heterogeneity were explored by sensitivity analysis and subgroup analysis, and
the robustness of the results was evaluated. Results: A total of 12 papers were included, and the quality of these pa-
pers was evaluated as moderate or above. The findings of the meta-analysis demonstrated that the pooled stigma
mean score was 59.30 [95% (Confidence interval) Cl: 55.62 to 62.97]. Per capita monthly family income [MD (Mean
Deviation) =4.95, 95% Cl (1.55 to 8.35), P=0.004], residence [MD=-4.66, 95% Cl (-6.96 to -2.36), P<0.001], com-
plications [MD=4.76, 95% CI (0.92 to 8.61), P=0.015], family function [Z=-0.29, 95% CI (-0.38 to -0.21), P<0.001],
self-efficacy [Z=-0.37, 95% CI (-0.48 to -0.26), P<0.001], levels of social support [Z=-0.35, 95% CI (-0.45 to -0.25),
P<0.001], and levels of psychological distress [Z=0.59, 95% CI (0.26 to 0.91), P<0.001] were all significant factors
contributing to stigma in patients undergoing HD. Conclusion: Healthcare professionals should pay attention to the
early assessment of stigma in patients with HD, implement personalized interventions targeting related factors, and
promote effective coping strategies for managing the disease.
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Introduction Stigma, a negative cognitive psychological re-
sponse to visible symptoms or physical defects

Renal replacement therapy is essential for ma- caused by illness, diminishes the patient’s self-

naging end-stage renal disease (ESRD), with
Hemodialysis (HD) being a critical modality [1].
Nevertheless, dialysis treatment can maintain
the life of patients with ESRD, but cannot com-
pletely replace the renal function of the patients
[2-4]. The patients frequently experience physi-
cal symptoms like itchy skin, bone pain, skin
pigmentation, restless leg syndrome, and sleep
disorders, as well as negative psychological
experiences like anxiety, depression and stig-
ma, which seriously impair the patients’ quality
of life.

perception and societal interactions, leading to
heightened psychological distress, poor social
networking, decreased treatment adherence,
increased depression risk, and overall reduced
compliance with treatment protocols [5-9].
However, findings regarding the factors associ-
ated with stigma in HD patients are varied and
sometimes contradictory [10-12]. Thus, this
study employs a meta-analysis to synthesize
existing research on the factors related to stig-
ma in HD patients, aiming to provide a scientific
basis for developing effective interventions to
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reduce stigma and promote adaptive coping
strategies for these patients.

Methods

The protocol of the meta-analysis was regis-
tered in PROSPERO (http://www.crd.york.ac.
uk/prospero/), with registration number of
CRD42023460179. The research report fol-
lows the Preferred Reporting Items for Sy-
stematic Reviews and Meta-Analysis (PRISMA)
guidelines [13]. Supplementary Appendix B in

Supplementary Material 1 provides the details
of the list.

Search strategy

The search covered the period from each data-
base’s inception until May 25, 2024. We uti-
lized both Chinese and English databases,
including the China National Knowledge
Infrastructure (CNKI), Wan Fang Data Know-
ledge Service Platform, China Biomedical
Literature Database, Cochrane Library, Em-
base, CINAHL (Cumulative Index to Nursing
and Allied Health Literature), PsycINFO, Web of
Science, and PubMed. The search terms were
focused on a combination of subject headings
and free text terms related to both the medical
condition and the social perceptions, including:
“dialysis”, “hemodialysis”, “blood purification”,
“end-stage renal disease”, “end-stage kidney
disease”, “uremia”, “chronic renal failure”, along
with “social stigma”, “humiliation”, “dishonor”,
“shame”. The details of the search strategy are
documented in Supplementary Appendix A of
Supplementary Material 1.

Inclusion and exclusion criteria

Inclusion criteria: (a) Studies involving adult
patients with HD; (b) Studies reporting on the
relationship between stigma and HD, such as a
correlation coefficient (r); (c) Studies where the
validity and reliability of the stigma assessment
tool have been confirmed [14, 15]; (d) Studies
examining exposure factors related to stigma
in patients undergoing HD; (e) Research out-
comes reported in statistical indicators like MD
(Mean Deviation) or Pearson correlation coeffi-
cient (r). Exclusion criteria: (a) Literature that
cannot be accessed in full text; (b) Conference
reports, reviews; (c) Studies published in a lan-
guage other than the Chinese and English lan-
guage; (d) Studies where statistical data could
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not be extracted or converted; (e) Studies eval-
uated as being of low quality.

Quality assessment of included studies

The evaluation of the included studies was
independently conducted by two researchers
trained in evidence-based nursing techniques.
In cases of a disagreement or inconsistency,
the two evaluators discussed everything in
order to reach a consensus. The Agency for
Healthcare Quality and Research’s (AHRQ)
standards for cross-sectional research quality
evaluation were used to rate the literature
quality [16]. The assessment tool incorporated
11 criteria, each answerable with “yes”, “no”, or
“unclear”, 1 for “yes” and O for “no” or “unclear”,
leading to a maximum possible score of 11.
The overall score determined the quality level
of the study: scores of 8 or above were consid-
ered excellent, scores between 4 and 7 indi-
cated medium quality, and scores below 4 were
deemed low quality. Studies scoring below 4
were excluded to minimize research bias.

Data extraction

Data extraction was also performed indepen-
dently by the same two researchers. They con-
ducted a thorough review of the literature by
initially screening titles and abstracts, followed
by a detailed examination of the full texts bas-
ed on the pre-defined inclusion and exclusion
criteria. After reading, they extracted the basic
data of the included literature, such as the first
author, the year of publication, the location of
the investigation, the sample size, the assess-
ment tools, and the related factors.

Statistical analysis

All statistical data were analyzed using Stata
15.1. The effect sizes were expressed by MD
(Mean Deviation), and Pearson correlation
coefficient r, with their 95% CI (Confidence
interval). To synthesize the data further, Pears-
on correlation coefficients were converted to
Z-scores using Fisher's Z-transformation for
pooled analysis [17]. The Q test and I statisti-
cs were used to evaluate the heterogeneity
among studies. A P<0.1 and *>50% indicates
high heterogeneity, and the random effect
model was employed. Otherwise, the fixed
effect model was used. Subgroup analysis was
conducted to explore potential source of het-
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[ Identification of studics via databases and registers

] ference presentation [22], and

duplication of data in 2 docu-

Figure 1. PRISMA flow diagram for the literature screening procedure.

erogeneity. The procedure of removing docu-
ments one at a time was used to assess the
stability of meta-analysis findings [18]. Publi-
cation bias was assessed using the Egger test
whenever more than two studies reported on a
single associated factor [19]. A P>0.05 in the
Egger test suggested a low likelihood of publi-
cation bias, whereas a P<0.05 indicated a sig-
nificant risk of bias. The cut-and-patch method
was then used to determine whether the results
of the Egger test are stable [20]. For lone stud-
ies or where there were data that couldn’t be
pooled or transferred, qualitative descriptions
were used.

Results
Study selection

The study selection process for this meta-anal-
ysis involved a thorough screening of 268 docu-
ments retrieved from our electronic databases.
Initially, 84 duplicates were removed. Further
screening of titles and abstracts resulted in the
exclusion of 167 documents that did not meet
the inclusion criteria. A detailed review of the
full texts led to the exclusion of an additional 5
documents due to the following reasons: inabil-
ity to convert and extract statistical data from 2
documents [9, 21], one document being a con-
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- ments [23, 24]. Ultimately, 12
H ; - . .
'g Records identified from Records removed before screening: grtlcles qua“ﬁeq for IT\C|USIOI’]
=5 Databases (n ~268) > Duplicate records removed (n =84) in the systematm review. For
g the meta-analysis, only factors
reported in two or more arti-
l cles were considered, which
— included data from 9 articles.
Records screened »| Records excluded after titles and i i _
(n=184) abstracts screening (n =167) The [lte?rature scr.een_lng pro
l cess is illustrated in Figure 1.
-]
£ Full 4 for elieibil General characteristics and
11l-text asse: l'ElgI 1 Ity . .
2" (5:17) sessed’o —*| Reports excluded: quallty assessment of includ-
Statistics cannot be converted (n =2) ed studies
Data duplication (n = 2)
Conference Presentation (n = 1)
Basic features of the included
— v studies are shown in Table 1.
) o o Among the 12 studies, 9 were
z fﬁ;;ﬁ'"“'“ded i review published in Chinese and 3 in
El English. All studies used the
-

translated version of the So-
cial Impact Scales (SIS), which
demonstrated high reliability
and validity for assessing stig-
ma in cross-sectional research settings. These
studies spanned across 8 different provinces
in China. The quality assessment results indi-
cated that all included documents were of
medium to high quality, with each study scoring
at least 5, as shown in Table 2.

Study synthesis

In this study, we synthesized data from 12 arti-
cles, extracting 25 different correlates associ-
ated with stigma in patients undergoing He-
modialysis (HD). The final results indicate sig-
nificant variations in the pooled mean stigma
scores based on the quality of the included
studies. Significant factors correlating with stig-
ma included per capita monthly family income,
place of residence, complications, family func-
tion, self-efficacy, levels of social support, and
levels of psychological distress. The forest plot
of current levels of stigma among patients
undergoing HD are described in Figure 2, and
the results of subgroup analyses are described
in Table 3. For each correlate of stigma, the
results of the heterogeneity analysis and the
meta-analysis are described in Tables 4, 5.
Supplementary Appendix C in Supplementary
Material 2, the forest plot for each correlate of
stigma is displayed.
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Table 1. General characteristics and quality assessment of the studies (n=12)

Author Year Country Sample size  Assessment tools Relevant factor
Zhang et al. 2022 Shanghai, China 97 SIS (1), (2), (3), (5), (8)
Chen et al. 2021 Anhui, China 191 SIS (4), (6), (8), (9), (12)
Zhang et al. 2019 Sichuan, China 134 SIS (8), (10), (11)
Zheng et al. 2021 Jiangsu, China 213 SIS (2), (3), (7), (11), (13)
Yu et al. 2019 Zhejiang, China 150 SIS (1), (3), (8), (15)
Li et al. 2023 Liaoning, China 204 SIS (12), (19), (21), (22)
He et al. 2022 Fujian, China 382 SIS (13), (17)

Lu et al. 2022 Shandong, China 301 SIS (14), (23), (24)
Guan et al. 2022 Anhui, China 117 SIS (14), (212)
Wang et al. 2020 Shandong, China 156 SIS (16)

Wei et al. 2022 Sichuan, China 256 SIS (18), (25)
Chen et al. 2022 Liaoning, China 179 SIS (19), (20)

Note: SIS = Social Impact Scale. (1) Gender; (2) Age; (3) Per capita monthly family income; (4) Education; (5) Occupation;
(6) Residence; (7) Complications; (8) Duration of dialysis; (9) Participation in renal club activities; (10) Nurse attitudes; (11)
General self-efficacy; (12) Social support; (13) Family functioning; (14) Psychological distress; (15) Narrative disorders; (16)
Self-concealment; (17) Self-esteem; (18) Purposeful rumination; (19) Perceived stress; (20) Coping styles; (21) Hope levels;
(22) Fear of progression of iliness; (23) Self-care; (24) Depression; (25) Quality of life.

Table 2. Quality assessment of included studies

g
3

Study Total score

Zhang et al. 2022
Chen etal. 2021
Zhang et al. 2019
Zheng et al. 2021
Yu et al. 2019

Li et al. 2023

He et al. 2022

Lu et al. 2022
Guan et al. 2022
Wang et al. 2020
Wei et al. 2022
Chen et al. 2022 1 1 1 1 7

Note: A: Is the source of the information clear? B: Are the inclusion and exclusion criteria for exposed and non-exposed groups
listed or refer to previous publications? C: Is the time period for identifying patients given? D: If it is not from the population,
are the subjects continuous? E: Does the evaluator’s subjective factor cover up other aspects of the research subject? F:
Describe any evaluation conducted to ensure quality (such as detection/re-detection of main outcome indicators); G: Explained
the reasons for excluding any patients from the analysis; H: The measures to evaluate and/or control the confounding factors
are described; I: If possible, it explains how to deal with the lost data in the analysis; J: The response rate of patients and the
integrity of data collection were summarized; K: If there is follow-up, find out the expected percentage of incomplete data of
patients or follow-up results.
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Stigma levels among patients undergoing HD The results of subgroup analyses

A total of 11 studies [7, 10-12, 25-31] showed Stratified by geographical region, ten studies [7,
a pooled mean score of stigma of 59.30 (95% 10-12, 26-31] reported that patients living in
Cl: 55.62 to 62.97), with a higher level of het- these regions experienced lower stigma pooled
erogeneity (P<0.001, ’=98.6%). One study [32] mean scores [East: 58.59 Cl (53.68, 63.51),
was eliminated because it failed to provide the West: 58.74 Cl (53.52, 63.96)]. However, there
mean score of stigma. was significant heterogeneity among the includ-
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Effect %
study (95% CI) Weight
Li 2023 . 52.36 (51.24, 53.48) 9.18
Zhang 2022 s | 4369 (41.97,4541) 9.08
Zhang 2019 w 61.49 (59.40, 63.59) 8.99
Yu 2019 * 67.34 (64.93, 69.75) 8.91
Zheng 2021 ®  57.11(5537, 58.85) 9.07
Chen 2021 * 65.98 (64.45, 67.51) 9.12
Lu 2022 ®  61.05(59.87, 62.33) 9.17
He 2022 & 64.55 (63.33, 65.77) 9.17
Wang 2020 . 62.54 (61.07, 64.01) 9.13
Wei 2022 ® 5616 (55.28, 57.04) 9.21
Chen 2022 o 60.20 (58.06, 62.34) 8.98
Overall, DL (I* = 98.6%, p = 0.000) @ 59.30 (55.62,62.97)  100.00

I
0 50

Figure 2. Forest plot of the stigma level among patients undergoing hemodialysis (HD).

Table 3. Subgroup analyses of stigma among patients undergoing HD

Test of heterogeneity  Stigma pooled

Study groups Variable N K 95% CI
12 P mean scores
Quality included studies High 949 5 98.8% <0.001 55.13 (49.11, 61.16)
Medium 1314 6 97.7% <0.001 62.76 (58.86, 66.66)
Note: N = Simple size; K = Number of studies.
Table 4. Results of meta-analysis of factors related to stigma in patients with HD (MD)
Test of . Effect size
Relevant factor Group heterogeneity Model
(%) P MD (95% Cl) P

Gender Male Female 54.9 0.05 Random 2.10(0.42, 3.79) 0.015
Age <60 years old >60 years old 85.9 0.001 Random 3.58(-0.65,7.81) 0.097

Per capita monthly family income <5000 RMB >5000 RMB 89.4 <0.001 Random 4.95(1.55,8.35) 0.004

Education Middle school and below High school and above 60.8 0.026 Random 1.39(-0.56, 3.33) 0.162

Occupation On job Jobless 81.1 <0.001 Random -0.51(-4.34,3.32) 0.795

Residence Urban Rural 38.9 0.194 Fixed -4.66(-6.96,-2.36) <0.001

Complications Exist None 41.7 0490 Fixed 4.76(0.92,8.61) 0.015

Duration of dialysis <1years >1 years 78 0.001 Random -0.09(-2.71,2.52) 0.944
ed studies (P<0.001). Regarding sample size, reported lower stigma pooled mean scores
five studies [7, 10, 12, 27, 29] indicated that [58.24 CI (54.07, 62.41)] compared to studies
larger studies (sample size more than 200) with smaller sample sizes (less than 200). High
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Table 5. Results of meta-analysis of factors related to stigma in patients with HD (r)

Test of heterogeneity Effect size
Relevant factor Model

12 (%) P Z (95% ClI) P
Self-efficacy 0 0.93 Fixed -0.37 (-0.48, -0.26) <0.001
Social support 36.5 0.21 Fixed -0.35 (-0.45, -0.25) <0.001
Family function 0 0.593 Fixed -0.29 (-0.38, -0.21) <0.001
Psychological distress 94.9 <0.001 Random 0.59 (0.26, 0.91) <0.001

heterogeneity was also observed among the
included studies (P<0.001).

In terms of study quality, 5 studies [10-12, 27,
31] noted that higher quality studies tended to
report lower mean scores of stigma [55.13 CI
(49.11, 61.16)]. This subgroup also demon-
strated considerable heterogeneity (P<0.001).

Factors associated with stigma in patients
undergoing HD

Demographic variables

Gender: Six studies [10-12, 25, 30, 31] report-
ed the association between gender and stigma,
and the results indicated that gender was as-
sociated with stigma (MD=2.10, 95% CI [0.42
to 3.79]). Additionally, there was obvious het-
erogeneity among the included studies (=
54.9%, P=0.05). After omission, a change in
the Z value was seen in the sensitivity
analysis.

Age: Three studies [12, 25, 30] reported the
association between age and stigma, and the
results revealed that age was not related with
stigma in patients with HD (MD=3.58, 95% CI
[-0.65 to 7.81]). These included studies show-
ed a high heterogeneity (°=85.9%, P=0.001).
After omission, a change in the Z value was
seen in the sensitivity analysis.

Per capita monthly family income: Five studies
[10-12, 30, 31] reported the association
between monthly income per capital and stig-
ma, and the results demonstrated an associa-
tion between the income with stigma in patients
with HD (MD=4.95, 95% CI [1.55 to 8.35]). The
included studies showed a high heterogeneity
(P=89.4%, P<0.001).

Education: Six studies [10-12, 25, 30, 31]
reported the association between education
and stigma, and the results revealed that edu-
cation was not related with stigma in patients
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with HD (MD=1.39, 95% CI [-0.56 to 3.33]).
There was considerable heterogeneity among
the included studies (I°=60.8%, P=0.026).

Occupation: Five studies [10-12, 25, 31] report-
ed the association between occupation and
stigma, and the results showed no link between
occupation and stigma in patients with HD
(MD=0.51, 95% CI [-4.34 t0 3.32]). The eligible
studies showed high heterogeneity (°=81.1%,
P=0.001).

Residence: Three studies [11, 12, 25] reported
the association between residence and stigma,
and the results showed a link between resi-
dence and stigma in patients with HD (MD=-
4.66, 95% Cl [-6.96 to -2.36]). The hetero-
geneity among the included studies was low
(P=38.9%, P=0.194).

Disease-related variables

Complications: Two studies [11, 12] were in-
cluded, and the resulted revealed an obvious
relationship between complications and stig-
ma in patients with HD (MD=4.76, 95% CI [0.92
to 8.61]). The test of heterogeneity of the
included studies was not obvious (P=41.7%,
P=0.190).

Duration of dialysis: Five studies [10-12, 25,
30] were included and reported no relationship
between duration of dialysis and stigma in
patients with HD (MD=-0.09, 95% CI [-2.71 to
2.52]). High heterogeneity was detected among
the eligible studies (I’=78%, P=0.001).

Psychosocial variables

Self-efficacy: The correlation between self-effi-
cacy and stigma was reported in 2 studies [12,
31]: (Z=-0.37, 95% CI [-0.48 to -0.26]). There
was no heterogeneity observed (P=0%, P=
0.93).

Social support: The relationship between social
support and stigma was described in 2 studies

Am J Transl Res 2024;16(8):3498-3509



Li 2023
Zhang 2022
Zhang 2019

Yu 2019
Zheng 2021
Chen 2021
Lu 2022

He 2022
Wang 2020
Wei 2022

Chen 2022

Stigma in patients undergoing hemodialysis

Meta—analysis estimates, given named study is omitted

| Lower Cl Limit

OEstimate

| Upper Cl Limit

5473 55

.62 59.

1
63.90

Figure 3. Sensitivity analysis of studies reporting the stigma level among patients undergoing hemodialysis (HD).

[10, 12]: (Z=-0.35, 95% CI [-0.45 to -0.25]). The
included studies demonstrated low heteroge-
neity (=36.5%, P=0.21).

Family function: The correlation between family
function and stigma was mentioned in 2 stud-
ies [7, 12]: (Z=-0.29, 95% CI [-0.38 to -0.21]).
The included studies yielded an insignificant
heterogeneity (P=0%, P=0.593).

Psychological distress: The correlation between
psychological distress and stigma was report-
ed in 3 studies [7, 27, 32]: (Z=0.59, 95% CI
[0.26 to 0.91]). There was a considerable het-
erogeneity among the included studies (P=
94.9%, P<0.001).

Sensitivity analysis

Sensitivity analyses were conducted for the
pooled stigma mean score and the aforemen-
tioned relevant factors using Stata 15.1 by
recalculating the impact size after excluding
each study in turn. The analyses revealed sig-
nificant changes in the combined effect sizes
for gender and age, suggesting instability in
these results. In contrast, the combined effect
sizes of the pooled stigma mean score, per
capita monthly household income, education,
occupation, residence, dialysis time and psy-
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chological distress remained stable, indicating
robust findings. Sensitivity analysis for factors
such as complications, self-efficacy, social sup-
port, and family function could not be conduct-
ed due to the limited number of studies (only
two studies for each factor). The results of the
sensitivity analysis for current levels of stigma
among HD patients are depicted in Figure 3.
Detailed findings for each correlate’s sensi-
tivity analysis are presented in Supplementary
Appendix D of Supplementary Material 2.

Publication bias

Egger’s test was applied to detect publication
bias using Statal5.1, and the results revealed
that there was publication bias for the age fac-
tor (P=0.046), but no publication bias for the
rest factors. After adjusting for potential bias
using the cut-and-patch method (adding two
hypothetical studies), the effect of age on stig-
ma remained statistically insignificant both
before and after adjustment (initial P=0.097;
after adjustment P=0.916). This suggests that
the detected publication bias had minimal
impact on the overall stability and validity of the
findings regarding the relationship between age
and stigma in HD patients. Detailed findings for
publication bias are shown in Supplementary

Appendix E of Supplementary Material 2.
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Descriptive analysis

Two articles [10, 32] reported a significant pre-
dictive effect of hope levels on stigma in
patients with HD (P<0.05), and 2 studies [10,
26] noted the level of perceived stress affect-
ing the level of patients’ stigma. A study found
that nurses’ apathy [31] and lack of involve-
ment in renal club activities [25] were risk fac-
tors for stigma. Other studies noted avoidance
(r=0.711, P<0.001) [26], submission (r=0.562,
P<0.001) [26], narrative disorders (r=0.353,
P<0.001) [30], self-concealment (r=0.374, P=
0.005) [28], disease fear progression (r=0.249,
P=0.001) [10], self-coldness (r=0.59, P<0.001)
[27], depression (r=0.63, P<0.001) [27] were
positively correlated with stigma; while self-
esteem (r=-0.501, P<0.001) [7], self-warmth
(r=-0.21, P<0.001) [27], confrontation (r=
-0.671, P<0.001) [26], purposeful rumination
(r=-0.582, P<0.001) [29], quality of life (r=
-0.312, P<0.01) [29] were negatively correlated
with stigma. The data presented from these
studies were qualitatively described due to the
inability to combine them quantitatively.

Discussion

The stigma levels among patients undergoing
HD

This systematic review and meta-analysis in-
corporated 11 studies with 2263 participants
to assess the levels of stigma experienced by
patients undergoing hemodialysis (HD). Our
findings highlight significant heterogeneity ac-
ross the included studies, suggesting variability
in stigma levels among different patient sub-
groups. This pattern aligns with existing litera-
ture on stigma in other health conditions, such
as schizophrenia, where similar variations were
observed [33]. The results of subgroup analysis
showed that there are differences in stigma
scores across different geographical regions in
China, sample sizes, and quality of the studies.
Patients in Eastern and Western regions report-
ed lower levels of stigma compared to other
areas. This variation might be influenced by
regional economic development and govern-
ment support for healthcare policies. However,
limited data from Central China (only one stu-
dy) suggests potential bias and warrants fur-
ther investigation. Studies with smaller sample
sizes (under 200 participants) reported higher
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levels of stigma. This finding raises concerns
about the representativeness and reliability of
such studies, as small sample sizes can exa-
cerbate random sampling variance, potentially
skewing the results. Furthermore, the medium-
quality research had a more overt stigma. The
studies included utilized cross-sectional data,
which are more prone to bias because they
generally doesn’t support randomization. The-
refore, it is advisable to explore high-quality
cross-sectional surveys that utilize the SIS tool.
However, the subgroup analysis did not identify
the source of heterogeneity due to the limita-
tion of statistical data in the included studies.

Relevant factor of stigma among patients
undergoing HD

Demographic factors

Our findings showed that gender, per capita
monthly family income, and residence were
related to stigma in patients with HD. Male
patients receiving HD exhibited a high level of
stigma, a finding consistent with observations
in cancer patients [34]. However, the stability of
this correlation was weak in our study. In a
meta-analysis of stigma in stroke patients [35],
the results showed that there was no correla-
tion between gender and stigma, suggesting
the need for more high-quality original studies
to further investigate the relationship between
gender and stigma in HD patients.

Patients undergoing HD with low per capita
monthly family income and those living in rural
areas experienced higher levels of stigma,
which was also verified in patients with stroke
[35]. This may be because medical resources
are well-allocated in urban areas, where urban
workers’ medical insurance typically offers
higher reimbursement rates. In contrast, pa-
tients in rural areas with low economic status
often lack access to comparable resources and
services. The patients undergoing HD not only
have to endure physical pain, but also have to
bear the high cost of dialysis, which can con-
tribute to stigma. To address these issues, we
recommend that the government enhance the
allocation of medical resources by improving
the rural primary healthcare system and the
medical experience for rural HD patients.
Implementing these measures could mitigate
the stigma experienced by HD patients and

Am J Transl Res 2024;16(8):3498-3509
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lessen its adverse effects on their physical and
mental health.

Disease-related factors

The meta-analysis revealed that HD patients
with complications experienced a higher de-
gree of stigma. This is consistent with the previ-
ous finding that HD patients with diabetes [36],
hypertension [37], and cognitive dysfunction
[38] tend to experience higher stigma level.
The increased risk of stigma associated with
complications may be attributed to poorer
physical functioning and prevalent misconcep-
tions about the ilinesses. Consequently, health-
care practitioners should promote multidisci-
plinary teamwork and create comprehensive
treatment plans that effectively address com-
plications and improve patients’ functional sta-
tus. Such measures are likely to reduce the
stigma experienced by these patients.

Psychosocial factors

This study showed that self-efficacy, family
functioning, and social support are negatively
correlated with stigma among patients under-
going HD. Self-efficacy, which reflects confi-
dence in one’s ability to manage health-related
challenges, is a significant predictor of proac-
tive health management and overall well-being
[39]. Patients with high self-efficacy tend to be
more engaged in seeking and accurately under-
standing information about their condition,
which helps them better manage their disease
and enhances their overall happiness [40].
Both family function and social support are
closely related to quality of life [41]. Family
functioning, which involves maintaining cohe-
sive relationships, fulfilling family roles, coping
with problems, and communicating effectively
within the family unit, directly impacts the psy-
chological health of its members [42]. Good
family functioning has a positive effect on the
psychological health of family members. Social
support, defined as the material, emotional,
and informational resources people receive
from others or social networks, can significant-
ly enhance family functioning [43, 44]. In the
context of HD treatment, the emotional and
practical support from family and the wider
community can help patients manage the neg-
ative emotions associated with dialysis, there-
by fostering emotional bonds and creating a
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more supportive social environment. Therefore,
medical personnel should focus on enhancing
patients’ self-efficacy, encouraging the devel-
opment of healthy family relationships, and
increasing patients’ social support level, to
reduce stigma. Additionally, there was a posi-
tive association between psychological dis-
tress and stigma in HD patients, which has
also been seen in patients with Parkinson’s
disease [45] and diabetes mellitus [36].
Stigmatization can lead to significant psycho-
logical distress [7], potentially escalating to
suicidal ideation [46]. To address this, health-
care professionals should implement interven-
tions such as cognitive behavioral therapy [47]
and comprehensive strategies [48] to manage
stigma effectively, which could help reduce the
incidence of suicidal thoughts among these
patients.

Limitations

The study has several limitations that warrant
consideration: (a) The included studies utilized
cross-sectional data, which restricts the ability
to infer causal relationships between the ob-
served variables; (b) There were a limited num-
ber of studies included, resulting in insufficient
sensitivity analyses and a lack of robustness in
the results of the publication bias test; (c) There
were variations in the measurement methods
and standards of the correlates across some
studies, such as inconsistencies in the assess-
ment tools for psychological distress and differ-
ences in the categorization of family per capita
monthly income, which may have contributed
to increased heterogeneity; (d) The interaction
between related factors was not comprehen-
sively accounted for in the included studies. For
instance, the integration of studies that solely
utilized Pearson correlation analysis may have
obscured deeper associations between the rel-
evant factors and stigma.

Conclusion

In conclusion, factors associated with stigma
in patients undergoing HD include per capita
monthly family income, residence, complica-
tions, self-efficacy, family functioning, social
support, and psychological distress. Healthcare
professionals are encouraged to enhance early
assessment and management of stigma in HD
patients and to tailor interventions based on

Am J Transl Res 2024;16(8):3498-3509
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these relevant factors to promote healthier
coping mechanisms and improve quality of life.
However, the results of this study are con-
strained by design and sample size of the
included studies. Future research should in-
volve high-quality prospective cohort studies
to further substantiate these findings and pro-
vide more definitive evidence on the impact of
these factors on stigma in HD patients.
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Supplementary Material 1
Supplementary Appendix A: Searching expressio

PubMed

#1 “Renal Dialysis”[Mesh Terms]

#2 “Hemodialysis”[Title/Abstract] OR “blood purification”[Title/Abstract] OR “end stage renal
disease”[Title/Abstract] OR “end stage kidney disease”[Title/Abstract] OR “uremia”[Title/Abstract] OR
“chronic renal failure”[Title/Abstract]

#3 #1OR#2

#4 “Social Stigma”[Mesh]

#5 “Stigma”[Title/Abstract] OR “humiliation”[Title/Abstract] OR “dishonor”[Title/Abstract] OR
“shame”[Title/Abstract]

#6 #4 OR#5
#7 #3 AND #6 32
Web of science
Dialysis or haemodialysis or blood purification or end stage renal disease or end stage kidney disease 63
or uraemia or Chronic renal failure (Topic) and Stigma or humiliation or dishonour or shame (Topic)
Embase
(Dialysis: ti, ab, kw OR hemodialysis: ti, ab, kw OR ‘blood purification’: ti, ab, kw OR ‘end stage renal 75
disease’: ti, ab, kw OR ‘end stage kidney disease’: ti, ab, kw OR uremia: ti, ab, kw OR ‘chronic renal
failure’: ti, ab, kw) AND (stigma: ti, ab, kw OR humiliation: ti, ab, kw OR dishonor: ti, ab, kw OR shame:
ti, ab, kw)
Cochrane Library
#1 (MeSH descriptor: [Renal Dialysis] explode all trees)
#2 (MeSH descriptor: [Social Stigma] explode all trees)
#3 (Dialysis or hemodialysis or blood purification or end stage renal disease or end stage kidney disease
or uremia or Chronic renal failure): ti, ab, kw
#4 (Stigma or humiliation or dishonor or shame): ti, ab, kw
#5 #1lor#3
#6 #2or#4
#7 #5 and #6 11
CINAHL (Cumulative Index to Nursing and Allied Health Literature)
S1 MH Renal Dialysis OR SU (Dialysis or hemodialysis or blood purification or end stage renal disease or
end stage kidney disease or uremia or Chronic renal failure)
S2 MH social stigma OR SU (Stigma or humiliation or dishonour or shame)
S3 S1AND S2 9
PsycINFO
S1 SU Dialysis or hemodialysis or blood purification or end stage renal disease or end stage kidney dis-
ease or uremia or Chronic renal failure
S2 SU Stigma or humiliation or dishonor or shame
S3 SlandS2 3
China National Knowledge Infrastructure (CNKI)
(hemodialysis + blood purification + uremia + end-stage renal disease + chronic renal failure (accu- 26
rate)) AND (humiliation + stigma + shame(accurate))
Wan Fang Knowledge Data Service Platform
(Title or keyword: hemodialysis or blood purification or uremia or end-stage renal disease or chronic 23

renal failure(blurred)) and (Title or keyword: humiliation or stigma or shame(blurred))
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Sino Med

(“hemodialysis” [common field: intelligence] OR “blood purification” [common field: intelligence] OR 26
“uremia” [common field: intelligence] OR “end-stage kidney disease” [common field: intelligence] OR
“chronic renal failure” AND OR “stigma” [common field: intelligence] OR “shame” [common field: intel-
ligence])

Supplementary Appendix B: PRISMA list

Location where

Section and Topic Iltem # Checklist item . .
item is reported

TITLE
Title 1 Identify the report as a systematic review. Lines 1-2
ABSTRACT
Abstract 2 See the PRISMA 2020 for Abstracts checklist. Lines 4-22
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of existing Lines 24-41
knowledge.
Objectives 4 Provide an explicit statement of the objective(s) or question(s) Lines 37-41
the review addresses.
METHODS
Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and Lines 57-63
how studies were grouped for the syntheses.
Information 6 Specify all databases, registers, websites, organisations, refer- Lines 48-55
sources ence lists and other sources searched or consulted to identify
studies. Specify the date when each source was last searched or
consulted.
Search strategy 7 Present the full search strategies for all databases, registers and Supplementary
websites, including any filters and limits used. Material 1
Selection process 8 Specify the methods used to decide whether a study met the Line 65
inclusion criteria of the review, including how many reviewers
screened each record and each report retrieved, whether they
worked independently, and if applicable, details of automation
tools used in the process.
Data collection 9 Specify the methods used to collect data from reports, including Line 75
process how many reviewers collected data from each report, whether
they worked independently, any processes for obtaining or con-
firming data from study investigators, and if applicable, details of
automation tools used in the process.
Data items 10a List and define all outcomes for which data were sought. Specify Table 1 & Table

whether all results that were compatible with each outcome 2 & Table 3 &
domain in each study were sought (e.g. for all measures, time Table 4
points, analyses), and if not, the methods used to decide which

results to collect.

10b List and define all other variables for which data were sought Table 1 & Table
(e.g. participant and intervention characteristics, funding 2 & Table 3 &
sources). Describe any assumptions made about any missing or  Table 4
unclear information.

Study risk of bias 11  Specify the methods used to assess risk of bias in the included  Lines 65-73
assessment studies, including details of the tool(s) used, how many review-
ers assessed each study and whether they worked indepen-
dently, and if applicable, details of automation tools used in the
process.
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Synthesis
methods

Reporting bias
assessment

Certainty
assessment

RESULTS
Study selection

Study
characteristics

Risk of bias in
studies

Results of
individual studies

Results of
syntheses

Reporting biases

12

13a

13b

13c

13d

13e

13f

14

15

16a

16b

17

18

19

20a

20b

20c

20d

21
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Specify for each outcome the effect measure(s) (e.g. risk ratio,
mean difference) used in the synthesis or presentation of

results.

Describe the processes used to decide which studies were
eligible for each synthesis (e.g. tabulating the study intervention
characteristics and comparing against the planned groups for
each synthesis (item #5)).

Describe any methods required to prepare the data for presenta-
tion or synthesis, such as handling of missing summary statis-
tics, or data conversions.

Describe any methods used to tabulate or visually display results
of individual studies and syntheses.

Describe any methods used to synthesize results and provide
a rationale for the choice(s). If meta-analysis was performed,
describe the model(s), method(s) to identify the presence and
extent of statistical heterogeneity, and software package(s)

used.

Describe any methods used to explore possible causes of
heterogeneity among study results (e.g. subgroup analysis, meta-

regression).

Describe any sensitivity analyses conducted to assess robust-
ness of the synthesized results.

Describe any methods used to assess risk of bias due to missing
results in a synthesis (arising from reporting biases).

Describe any methods used to assess certainty (or confidence)
in the body of evidence for an outcome.

Describe the results of the search and selection process, from
the number of records identified in the search to the number of
studies included in the review, ideally using a flow diagram.

Cite studies that might appear to meet the inclusion criteria, but
which were excluded, and explain why they were excluded.

Cite each included study and present its characteristics.

Present assessments of risk of bias for each included study.

For all outcomes, present, for each study: (a) summary statistics
for each group (where appropriate) and (b) an effect estimate
and its precision (e.g. confidence/credible interval), ideally using
structured tables or plots.

For each synthesis, briefly summarize the characteristics and
risk of bias among contributing studies.

Present results of all statistical syntheses conducted. If meta-
analysis was done, present for each the summary estimate and
its precision (e.g. confidence/credible interval) and measures of
statistical heterogeneity. If comparing groups, describe the direc-

tion of the effect.

Present results of all investigations of possible causes of hetero-
geneity among study results.

Present results of all sensitivity analyses conducted to assess
the robustness of the synthesized results.

Present assessments of risk of bias due to missing results (aris-
ing from reporting biases) for each synthesis assessed.

Lines 81-82

Table 1

Lines 82-83

Lines 92-93

Lines 81-85

Line 86

Lines 86-87

Not applicable

Line 82

Lines 96-103 &

Figure 1

Lines 98-100

Lines 105-110

Table 1 &

Supplementary
Material 1

Table 2 & Table
3 & Table 4

Lines 112-121

Table 2 & Table
3 & Table 4

Lines 126-138

Lines 194-206

Not applicable
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Certainty of 22  Present assessments of certainty (or confidence) in the body of  Table 2 & Table
evidence evidence for each outcome assessed. 3 & Table 4
DISCUSSION

Discussion 23a Provide a general interpretation of the results in the context of Lines 232-306

other evidence.
23b Discuss any limitations of the evidence included in the review. Lines 308-317
23c¢ Discuss any limitations of the review processes used. Lines 308-317
23d Discuss implications of the results for practice, policy, and future Lines 322-324
research.

OTHER INFORMATION
Registration and 24a Provide registration information for the review, including register Line 44
protocol name and registration number, or state that the review was not
registered.
24b Indicate where the review protocol can be accessed, or state Not prepared
that a protocol was not prepared.
24c  Describe and explain any amendments to information provided None
at registration or in the protocol.

Support 25  Describe sources of financial or non-financial support for the Lines 337-338
review, and the role of the funders or sponsors in the review.
Competing 26 Declare any competing interests of review authors. Line 343
interests
Availability of 27  Report which of the following are publicly available and where Lines 328-329
data, code and they can be found: template data collection forms; data extract-
other materials ed from included studies; data used for all analyses; analytic

code; any other materials used in the review.
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.
prisma-statement.org/.
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Supplementary Appendix C: Forest plot of the MD or Z value

study (95% Cl) Weight
Li 2023 —-0—'— 0.54 (-1.92, 3.00) 19.64
Zhang 2022 : * 457 (0.57,8.57) 11.63
Zhang 2019 + i 1.33(-3.18,5.84) 9.88
Yu 2019 l —— 3.64 (2.61,4.67) 30.04
Zheng 2021 + : -0.86 (-4.41, 2.69) 13.55
Chen 2021 __i"_ 2.33(-0.87,5.53) 15.26
Overall, DL (1> = 54.9%, p = 0.050) <> 2.10(0.42,3.79) 100.00
T I
-10 0 10

Figure 1. Forest plot: the MD (mean difference) with corresponding 95% Cls (Confidence interval) for the correlation
between gender and stigma for patients undergoing hemodialysis.
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Effect %
study (95% ClI) Weight
Chen 2021 : + 5.16 (1.72, 8.60) 31.27
Zheng 2021 E + 6.11 (2,57, 9.65) 30.88
Yu 2019 — i 0.21 (-1.17,1.59) 37.85
Overall, DL (I = 85.9%, p = 0.001) <<> 3.58 (-0.65, 7.81) 100.00

T T

-10 0 10

Figure 2. Forest plot of the correlation between age and stigma for patients undergoing hemodialysis.

Effect %
study (95% ClI) Weight
Li 2023 _’_i_ 3.77 (1.81,5.73) 22.47
Zhang 2022 : ——— 9.45(5.43,13.47) 18.11
Zhang 2019 ——o—é— 1.24 (-3.24, 5.72) 17.08
Yu 2019 —— : 1.10 (0.17, 2.03) 23.85
Zheng 2021 ' —— 10.37 (6.51, 14.23) 18.48
Overall, DL (I* = 89.4%, p = 0.000) <> 4.95 (1.55, 8.35) 100.00

I !
-10 0 10

Figure 3. Forest plot of the correlation between per capita monthly family income and stigma for patients undergo-
ing hemodialysis.

Effect %
study (95% ClI) Weight
Chen 2021 i —_— 5.96 (3.12, 8.80) 18.02
Zheng 2021 : -0.07 (-3.77,3.63) 14.20
Yu 2019 ——0-— 0.98 (-0.77,2.73) 23.65
Zhang 2019 * : -1.46 (-6.20, 3.28) 10.67
Zhang 2022 ¢i 1.17(-2.78,5.12) 13.25
Li 2023 —*—E— 0.45 (-1.95,2.85) 20.21
Overall, DL (> = 60.8%, p = 0.026) <<> 1.39(-0.56, 3.33) 100.00

I T
-10 0 10
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Figure 4. Forest plot of the correlation between education and stigma for patients undergoing hemodialysis.

Effect %
study (95% CI) Weight
Li 2023 —_— i -6.30(-9.58, -3.02) 20.96
Zhang 2022 i + 3.73(0.13,7.33) 20.31
Zhang 2019 + : -1.64 (-5.84, 2.56) 19.08
Zheng 2021 + i -1.12 (-5.28, 3.04) 19.15
Chen 2021 : + 2.84 (-0.67,6.35) 20.50
Overall, DL ("= 81.1%, p = 0.000) <:> -0.51 (-4.34,3.32) 100.00

T T
-10 0 10

Figure 5. Forest plot of the correlation between occupation and stigma for patients undergoing hemodialysis.

Effect %
study (95% CI) Weight
Zhang 2022 + : -9.20 (-14.73, -3.67) 17.28
Zheng 2021 i + -2.81 (-8.08, 2.46) 19.01
Chen 2021 —E—o— -3.98 (-6.86, -1.10) 63.71
Overall, IV (17 = 38.9%, p = 0.194) @ -4.66 (-6.96, -2.36) 100.00

I I

10 0 10

Figure 6. Forest plot of the correlation between residence and stigma for patients undergoing hemodialysis.

Effect %
study (95% CI) Weight
Zhang 2022 * i -0.70 (-9.74,8.34) 18.08
Zheng 2021 i Ba 5.97(1.73,10.21) 81.92
Overall, IV (I” = 41.7%, p = 0.190) <> 476 (0.92,8.61) 100.00

| |
-10 0] 10

Figure 7. Forest plot of the correlation between complications and stigma for patients undergoing hemodialysis.
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Effect %
study (95% ClI) Weight
Li 2023 —_— i -2.68 (-4.89,-0.47) 2268
Zhang 2022 —‘; -0.19 (-3.55,3.17) 18.70
Yu 2019 : —_— 2.06 (0.45, 3.67) 2453
Zheng 2021 *> E -3.32 (-7.05,0.41) 17.46
Chen 2021 E + 3.75 (-0.23, 7.73) 16.64
Overall, DL (I = 78.0%, p = 0.001) <> -0.09 (-2.71,2.52) 100.00

T T

-10 0 10

Figure 8. Forest plot of the correlation between duration of dialysis and stigma for patients undergoing hemodialy-
Sis.

Effect %
study (95% CI) Weight
1
Zhang 2019 + -0.38 (-0.55, -0.20) 38.89
1
Zheng 2021 o -0.37 (-0.51,-0.23) 61.11
Overall, IV (I” = 0.0%, p = 0.930) <> -0.37 (-0.48, -0.26) 100.00
| I
-5 0

Figure 9. Forest plot of the correlation between self-efficacy and stigma for patients undergoing hemodialysis.

Effect %
study (95% Cl) Weight
Li 2023 - ' -0.42 (-0.56, -0.28) 50.00

1
Zheng 2021 : * -0.29 (-0.43, -0.15) 50.00
Overall, IV (F = 36.5%, p = 0.210) <> -0.35 (-0.45, -0.25) 100.00

T
-5 0

Figure 10. Forest plot of the correlation between social support and stigma for patients undergoing hemodialysis.

Effect %
study (95% CiI) Weight
He 2022 e -0.27 (-0.38, -0.17) 62.50

1
Zheng 2021 + : -0.32 (-0.46, -0.18) 37.50
Overall, IV (I = 0.0%, p = 0.593) <> -0.29 (-0.38, -0.21) 100.00

I I
-5 0

Figure 11. Forest plot of the correlation between family functioning and stigma for patients undergoing hemodialy-
sis.
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Effect %
study (95% CI) Weight
Lu 2022 i —— 0.79 (0.69, 0.90) 34.12
He 2022 — i 0.31 (0.21, 0.42) 34.12
Guan 2022 —;—0— 0.66 (0.47, 0.84) 31.77
Overall, DL (I* = 94.9%, p = 0.000) <> 0.59 (0.26, 0.91) 100.00

T T
-1 0 1

Figure 12. Forest plot of the correlation between psychological distress and stigma for patients undergoing hemo-

dialysis.

Supplementary Appendix D: Sensitivity analysis

Meta—analysis estimates, given named study is omitted

| Lower ClLimit OEstimate | Upper CI Limit
L| 2023 ............................................................ @ ............................................................
Zhang 2022 | ................................................................. D T L LITTTTTDTTPPRPRITIROPRIPYS
Zhang 2019 | |sessfesssssnnsnniniiiniiniiiisiiesiissiisniisesies G TR TRTTTIN PTTTr {
YU 2019 |esreerrenvssnecscurnonhucrsaccscenssaranssenssensses A osreseressrassaassansnshusesresrsesassrasssassnasanes i
Zheng 2021 RS BT 10 T TR S |
Chen 2021 | ..................................................................... B T R EC LC T ITTTEOTSTSPRPPITS BRPPIS |
1
-0.28 0.42 2.10 3.79 4.28

Figure 1. Sensitivity analysis of the publications reporting the correlation between gender and stigma in patients

undergoing hemodialysis.
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Meta—analysis estimates, given named study is omitted

| Lower Cl Limit OEstimate | Upper Cl Limit
Chen 2021 |-+ SRR SO T Ve
Zheng 2021  E— U ORI W 4
Yu 2019 [revsefoereeeessnsansnnrnssonsens P YN .|
|
-2.84 -0.65 3.58 781 869

Figure 2. Sensitivity analysis of the publications reporting the correlation between age and stigma in patients un-
dergoing hemodialysis.

Meta—analysis estimates, given named study is omitted

| Lower Cl Limit OEstimate | Upper Cl Limit
Li 2023  |sscconcancuansacssadiassseccsccssasnsansennsencanascssacns sancansanesas @ orsonissrsnninassassonssancsssessenssosschurenssssssssensssessssensssnnsnse |
Zhang 2022 Joeemermmnnnenndent e O eveenenes |
Zhang 2079 | | [eeerresennrenrnnneinciinieniienineisesnibe e, L % K eCT T PO q
Yu 2019 casssssssasseniens ssssDsssnssssssssoacsssssassonassnseshisasssstssassssonsssssansy |
Zheng 2021 | POPD JITTITTTITIITTOTS FpRIPTR AP P PRI i
]
0.16 1.55 495 8.35 10.68

Figure 3. Sensitivity analysis of the publications reporting the correlation between per capita monthly family income
and stigma in patients undergoing hemodialysis.
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Meta—analysis estimates, given named study is omitted

| Lower Cl Limit OEstimate | Upper Cl Limit
Chen 2021 [T @esosisntssasasassae

Zheng 2021 TP PPIAY (PPN (e eeessnnssantissiinnsinaissssessennsanssntannes .

Yu 2019 e n aa e (O reesrenssnssinesnsranssnsssansanssenssnsssanssnnssnfunssssarensassnsaannas
Zhang 2019 Y R T S,
Zhang 2022 | [eereeeessherentennniiniisniiiniienitietinetisisiisnnsensssenases (S CSIITICITIITRIOPIITN PRSP |

Li 2023 e R ©errrenrrsnsrenssansienisnsiensaenssensisnsssnsaens R |

1
-1.23 -0.56 1.39 333 4.09

Figure 4. Sensitivity analysis of the publications reporting the correlation between education and stigma in patients
undergoing hemodialysis.

Meta—analysis estimates, given named study is omitted

| Lower Cl Limit OEstimate | Upper CI Limit
Li 2023 [ O |

Zhang 2022 |."..... G ) tesreaserersnssensanrene

Zhang 2019 I... ........................... ...O.. ........

Zheng 2021 T L) -+ eseessssansssnnissssnnsssnressssassensssansrsssasessnchonssssssasessans |

Chen 2021 oo cessecscsnsscesscensansccsse C ..... {
|
-5.79 -4.34 -0.51 3.32 4.54

Figure 5. Sensitivity analysis of the publications reporting the correlation between occupation and stigma in pa-
tients undergoing hemodialysis.
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Meta—analysis estimates, given named study is omitted

| Lower Cl Limit OEstimate | Upper CI Limit
Zhang 2022 U E @ teevennnnnaninninniiens
Zheng 2021 { B G LY (ST TP |
Chen 20271  fererrrrsresnrserssnrsanssarsresssrssassssssesaanees tesrsarssnrsansrnns(Srrnrrarsrnraaniansannlonrrennsansrasasnirasannrsansrsrrsasrnsasnsfanens |
1
-9.67 —6.96 —4.66 -2.36 -1.18

Figure 6. Sensitivity analysis of the publications reporting the correlation between residence and stigma in patients
undergoing hemodialysis.

Meta—analysis estimates, given named study is omitted

| Lower Cl Limit OEstimate | Upper Cl Limit
Li2023 RN PP reserssersssssissrantansarnerssessosssashessrsensrasesene |
Zhang 2022 P P 3 LT TSP TP PR P PP PP TP

Yu 20"9 I..................... ......................................... G............... ................................................ }

Zheng 2021 ............................................................. @ .............................................................
Chen 2021  |[seessssssanimnnninaifeniienisninnininiiisiimaeen. @eovressenccrnnny |

1

-3.71 -2.71 —-0.09 2.52 3.40

Figure 7. Sensitivity analysis of the publications reporting the correlation between duration of dialysis and stigma in
patients undergoing hemodialysis.
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Meta—analysis estimates, given named study is omitted

| Lower CI Limit OEstimate | Upper CI Limit
Lu 2022 - T T URIRIRRD KPR |
He 2022 | ................... .@ ................... 1
GUAN 2022  [eerrrcrnnnniiiininniiiiiiniiihessiiiininiiineiiiesissi. @ rerfrrennnrsiansntisinsssiisansnniisanssiiiennrssisasassaaey becessosnessannnns |
1
0.08 0.26 0.59 091 1.02

Figure 8. Sensitivity analysis of the publications reporting the correlation between psychological distress and stigma
in patients undergoing hemodialysis.

Supplementary Appendix E: Publication bias

Publication bias of correlation between age and stigma in patients undergoing hemodialysis

Std_Eff Coef. Std. Err. T P>|t| [95% Conf. Interval]
Slope bias -3.3313 .3841391 -8.67 0.073 -8.21225 1.549651
5.033455 3613247 13.93 0.046 4423897 9.624521

Test of HO: no small-study effects, P=0.046.

fill1 — .
fill2 — .
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000098 155724
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Figure 1. The cut-and-patch method. Graph: Publication bias in terms of correlation between age and stigma for
patients undergoing hemodialysis.
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Filled funnel plot with pseudo 95% confidence limits
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Figure 2. The cut-and-patch method. Funnel plot: Publication bias in terms of correlation between age and stigma
for patients undergoing hemodialysis.
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