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Abstract
Objective The systematic review and meta-analysis was performed to summarize the available evidence and identify the corre-
lates of cancer stigma.
Methods PubMed, EMBASE, Web of Science, the Cochrane Library, and PsycINFO were electronically searched to identify
eligible studies about correlates of stigma for patients with cancer. Two reviewers independently screened the literature, extracted
data, and assessed the risk of bias of included studies. A meta-analysis was performed using the statistical program R.
Results Thirty-one studies involving a total of 7114 patients were included in the systematic review and meta-analysis. The
results of the meta-analysis showed that cancer stigma shared positive associations with male gender, symptoms, depression,
anxiety, body image loss, self-blame, social constraint, intrusive thoughts, and ambivalence over emotional expression, and
negative associations with income, NK cell subsets, QOL, self-esteem, self-efficacy, cancer screening attendance, doctor’s
empathy, and medical satisfaction. The results of the descriptive analysis indicated that cancer stigma was positively associated
with self-perception of aging, anger, internal attributions, stressful life events, self-perceived burden, and sleep dysfunction, while
negatively associated with patient-provider communication and sleep quality.
Conclusion Healthcare staff should pay attention to the identified correlates of cancer stigma. The results of our research can
inform the design of interventions to reduce stigma and to improve clinical outcomes in people with cancer.
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Introduction

Cancer is expected to be the leading cause of death and the
single most important obstacle to extending life expectancy
all over the world in the twenty-first century. It was esti-
mated that there would be 18.1 million new cases and 9.6

million cancer deaths worldwide in 2018 [1]. Facing a ma-
lignant disease is one of the biggest challenges and stresses
for the patient and a starting point of a life crisis which
causes biological and psychological problems. This can
critically have an adverse impact on their overall quality
of life and recovery [2–5]. Stigma is one of the psychoso-
cial issues of cancer from diagnosis to treatment and grad-
ual recovery [6, 7]. The term stigma usually refers any
attribute that is deeply discreditable, which causes a “nor-
mal” individual to become tainted and discounted and con-
sequently be labeled as social disgrace [8]. It was estimated
that the prevalence of stigma among cancer patients ranged
from 13 to 80% [9–12]. Over 30% of cancer survivors had
negative attitudes and stereotypical views toward cancer,
and about 10% of the patients experienced social discrim-
ination due to cancer [9]. Stigma is thought to cause further
psychological distress, social isolation that has adverse ef-
fects on patients’ outcomes of treatment, physiological
condition, mental health, and social functioning [13].
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To date, although a growing body of qualitative and
quantitative research has investigated the correlates of
stigma for people with cancer, the identification of the
correlates has still failed to reach a consensus. For exam-
ple, disagreements on the relationship between age and
cancer stigma were found in the studies of Rose et al.
[14] and Criswell et al. [15], with the former study indi-
cating that cancer stigma was negatively associated with
age, while the latter study did not show a significant dif-
ference. In addition, the studies related to correlates of
stigma for people with cancer have not yet been reviewed
in a systematic manner, and there is still no meta-analysis
available to help synthesize these data and provide vigor-
ous evidence for the identification of the correlates of can-
cer stigma.

Therefore, we performed the first systematic review and
meta-analysis to identify the correlates of cancer stigma. Our
findings can provide robust evidence for policymakers and
healthcare professionals to establish health prevention and
promotion strategies and guide clinical practice.

Materials and methods

Protocol and registration

The protocol for this meta-analysis was registered in
PROSPERO (http://www.crd.york.ac.uk/prospero/) (number:
CRD42020173050).

Literature search strategy

PubMed, EMBASE,Web of Science, the Cochrane Library, and
PsycINFOwere electronically searched to collect cross-sectional
and longitudinal studies about correlates of stigma for patients
with cancer from their inception to February 2020 by using the
following search terms: “cancer OR tumor OR neoplasm” “stig-
ma OR social stigma” “correlate OR predictor OR association
OR relationship OR determinant OR factor.” In addition, refer-
ence lists of the selected articles and references of the systematic
reviews were screened for relevant references. The entire process
was independently completed by two researchers. The searching
strategies are listed in Supplementary Table S1.

Study inclusion and exclusion criteria

Studies were included if the following criteria were met: (a)
patients (age ≥ 18 years) with cancer; (b) included indepen-
dent quantitative measures regarding stigma and at least one
other variable (such as a demographic variable); (c) reported
on the statistical relationship between the two variables; (d)
the Pearson correlation coefficient (r), Spearman correlation
coefficient (rs), standardized regression coefficient (β), or

odds ratio (OR) was given in the article; (e) cross-sectional
and longitudinal study; (f) English article. Editorials, reviews,
letters, and comments were excluded from this analysis.

Data abstraction and quality assessment

A data extraction form was designed for the included studies.
The following data were independently extracted by two re-
searchers: first author, year of publication, geographic location
of study, cancer type, study design, stigma identification, and
correlates. We also contacted the authors about unclear or miss-
ing information when necessary.

The methodological quality of included studies was inde-
pendently assessed using an 11-item cross-sectional assess-
ment provided by the Agency for Healthcare Research and
Quality (AHRQ) [16]. If the article conformed to the item,
we scored it “1”; an item would be scored “0” if it was an-
swered “NO” or “UNCLEAR.” Article quality was assessed
as follows: low quality (0~3), moderate quality (4~7), and
high quality (8~11). Two researchers independently per-
formed the quality assessment for included studies, and dis-
agreements were resolved by discussion.

Statistical analysis

All statistical analyseswere performed using themeta-package in
statistical program R based on the random effects model. To
investigate the association between stigma and its correlates,
we calculated the pooled z values using a Pearson correlation
coefficient transformed by the Fisher z-transformation. If study
values for the Pearson correlation coefficient (r) were not avail-
able, the Pearson correlation coefficient (r) was calculated from
the existing Spearman correlation coefficient (rs), standardized
regression coefficient (β), or odds ratio (OR). The Spearman
correlation coefficient (rs) was converted to Pearson correlation
coefficient (r) using the following formula: r = 2 × sin (rs × π/6)
[17]. The standardized regression coefficient (β) and odds ratio
(OR) were converted to Pearson correlation coefficient (r) in
accordance with the reports of previous studies [18–20].
Heterogeneity across studies was measured using the I2 statistics.
Studies with an I2 value of < 25%, ~ 50%, ~ 75%, and ~ 100%
were considered to have mild, moderate, large, and extreme het-
erogeneities, respectively. Z value was estimated using a fixed
effects model for studies with no statistically significant hetero-
geneity (P > 0.1 and I2 < 50%). The random effects model was
employed for other studies. Subgroup and sensitivity analyses
were adopted to investigate the source of the heterogeneity.
The results were presented in a descriptive manner when data
could not be synthesized or correlates were identified in only one
study. Potential publication bias was investigated using a funnel
plot and Egger’s test if sufficient studies (> 10) were included, a
two-tailed value of P < 0.05 was considered significant for
Egger’s test.
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Results

Search process

Overall, 2592 studies were identified from our initial search,
and 1706 studies remained after removing duplicates, of
which 1667 studied were excluded after screening via the
titles and abstracts because they were not related to the topic.
Then, 39 studies went forward for further review, of which 8
studies were excluded due to not focus on stigma and neces-
sary data unavailable. Finally, 31 studies met all inclusion
criteria. Supplementary Figure 1 shows the flow chart for
the selection process.

Characteristics of the included studies

The thirty-one studies with a total of 7114 participants en-
rolled in the systematic review and meta-analysis were pub-
lished between 2009 and 2020, of which twenty-nine [12, 14,
15, 21–46] were cross-sectional studies and two [47, 48] were
longitudinal studies. The sample sizes of all included studies
ranged from 45 to 1918, and the diagnosis of participants
included lung cancer, breast cancer, head and neck cancer,
cervical cancer, prostate cancer, colorectal cancer, and so on.
Regarding the geographic location of the study, fifteen studies
[15, 21–24, 28, 30, 32, 36, 40, 41, 43–45, 48] took place in the
USA; three in China [38, 39, 46]; two each in the UK [33, 42],
India [29, 35], Canada [26, 31], Australia [14, 27], and
Belgium [34, 47]; and one each in African [25], Iran [37],
and Turkey [12]. The measures of stigma included Cataldo
Lung Cancer Stigma Scale (CLCSS), Social Impact Scale
(SIS), Cancer Responsibility and Regret Scale (CRRS),
Cancer Stigma Scale (CASS), a questionnaire for measuring
attitudes toward cancer (cancer stigma)—patients version, and
so on. In addition, the most frequently reported correlate is
depression. Characteristics of the included studies are listed in
Supplementary Table 1.

Quality assessment of the studies

Among the included studies, 14 articles [14, 22–24, 26, 28,
30, 36, 38, 39, 42, 46–48] scored in the 8 to 11 range and 14
articles [12, 15, 21, 25, 31, 32, 34, 35, 37, 40, 41, 43–45]
scored in the 4 to 7 range. However, 3 articles [27, 29, 33]
with only abstracts were scored 3. In general, we deemed that
the quality of these articles was sufficient to be involved in the
systematic review and meta-analysis. Detailed results of the
quality assessment are summarized in Supplementary Table 2.

Synthesis of results

Twenty-two variables were ultimately analyzed quantitative-
ly, including demographic variables (age, gender, education,

income, and marital status), disease-related variables (symp-
tom severity, natural killer cell subset), and psychosocial var-
iables (depression, anxiety, quality of life, body image loss,
self-esteem, self-blame, self-efficacy, posttraumatic growth,
social constraint, intrusive thoughts, cancer screening atten-
dance, subjective well-being, doctor’s empathy, ambivalence
over emotional expression, and medical satisfaction). The re-
sults of the meta-analysis for each correlate of stigma are
described below. The overall results are summarized in
Supplementary Table 3.

Demographic variables

Age

Nine studies [14, 15, 22, 24, 28, 32, 33, 36, 46] reported the
relationship between age and cancer stigma. Nevertheless, a high
level of heterogeneity was detected among the included studies
(I2 = 97%, P< 0.01) and no significant difference was observed
between the combined estimates (z value, 0.05, 95% CI, − 0.25,
0.34) (Supplementary Figure 2). In the sensitivity analysis, stud-
ies were detected by omitting one study in each turn from the
meta-analysis; the pooled z value of the correlation between age
and cancer stigma was not altered after omission. This indicated
good reliability of the result (Supplementary Figure 3).

Gender (male)

Four studies [22, 32, 36, 42] that included a total of 2418
patients provided eligible data for demonstrating the correla-
tion between gender and cancer stigma. The pooled results
showed that higher cancer stigma scores were associated with
being male (z value, 0.12, 95% CI, 0.08, 0 .16)
(Supplementary Figure 4).

Education

Six studies [12, 15, 32, 35–37] reported the correlation between
education and cancer stigma. However, prominent heterogeneity
was detected among the eligible studies (I2 = 90%, P< 0.01) and
no significant difference was observed in the study effect size
estimate (z value, − 0.06, 95% CI, − 0.24, 0.12) (Supplementary
Figure 5). In the sensitivity analysis, studies were detected by
omitting one study in each turn from the meta-analysis; the
pooled z value of the correlation between education and cancer
stigma was not altered after omission (Supplementary Figure 6).
This indicated good reliability of the result.

Income

Two studies [12, 36] provided extractable data to analyze the
correlation between income and cancer stigma. The random
effects model showed that increased cancer stigma was
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associated with lower income (z value, − 0.19, 95% CI, −
0.32, − 0.06) (Supplementary Figure 7).

Marital status (married)

Three studies [32, 35, 36] reported the relationship between
marital status and cancer stigma. Pooled results were obtained
using a random effects model, and no significant difference
was observed in the study effect size estimate (z value, 0.10,
95% CI, − 0.01, 0.20) (Supplementary Figure 8). In the sen-
sitivity analysis, studies were detected by omitting one study
in each turn from the meta-analysis, when we removed a re-
port [36] that contributed to the final result; the pooled z value
of the correlation between education and cancer stigma was
not altered after omission (z value, 0.10, 95% CI, − 0.01, 0.20,
I2=20%) (Supplementary Figure 9). This indicated good reli-
ability of the result.

Disease-related variables

Symptom severity

Two studies [15, 24] reported the correlation between symp-
tom severity and cancer stigma. Pooled results obtained using
a random effects model suggested that increased cancer stig-
ma was associated with severe symptoms (z value, 0.39, 95%
CI, 0.14, 0.65) (Supplementary Figure 10).

Natural killer cell subset

Two studies [38, 39] provided available data on the associa-
tion between NK cell subset and cancer stigma. Pooled results
obtained using a random effects model revealed that higher
levels of cancer stigma were associated with lower NK cell
subsets (z value, − 0.81, 95% CI, − 1.00, − 0.62)
(Supplementary Figure 11).

Psychosocial variables

Depression

Fourteen studies [12, 15, 21–26, 28, 29, 31, 33, 35, 40] that
included a total of 2652 patients provided eligible data for
demonstrating the correlation between depression and cancer
stigma. The random effects model was applied since a high
level of heterogeneity was observed in the analysis (I2 = 88%,
P < 0.01). The results indicated that increased cancer stigma
scores were associated with increased depression (z value,
0.43, 95% CI, 0.32, 0.54) (Supplementary Figure 12). In the
sensitivity analysis, studies were detected by omitting one
study in each turn from the meta-analysis; the pooled z value
of the correlation between depression and cancer stigma was
not altered after omission (Supplementary Figure 13). The

results of the subgroup analysis showed that the differences
in sample size might be the source of heterogeneity
(Supplementary Figure 14). In addition, the results of funnel
plots were asymmetrical, indicating the presence of potential
bias (Supplementary Figure 15). Moreover, Egger’s test (P <
0.0001) (Supplementary Figure 16) revealed that obvious
publication bias existed among the included studies for the
meta-analysis of the correlation between depression and can-
cer stigma.

Anxiety

Five studies [21, 24, 28, 35, 39] provided available data on the
correlation between anxiety and cancer stigma. Pooled results
obtained using a random effects model revealed that higher
levels of cancer stigma were associated with higher levels of
anxiety (z value, 0.45, 95% CI, 0.23, 0.68) (Supplementary
Figure 17). In the sensitivity analysis, studies were detected by
omitting one study in each turn from the meta-analysis, when
we removed a report [39] that contributed to the final result;
the pooled z value of the correlation between anxiety and
cancer stigma was not altered after omission (z value, 0.35,
95% CI, 0.27, 0.43, I2 = 40%) (Supplementary Figure 18).
This indicated good reliability of the result.

Quality of life

Six studies [22, 28, 33, 41, 43, 47] included a total of 889
patients provided data to analyze the correlation between
QOL and cancer stigma. The fixed effects model showed in-
creased cancer stigma was associated with a lower level of
QOL (z value, − 0.59, 95% CI, − 0.65, − 0.52)
(Supplementary Figure 19). In the sensitivity analysis, studies
were detected by omitting one study in each turn from the meta-
analysis, when we removed a report [22] that contributed to the
final result; the pooled z value of the correlation between QOL
and cancer stigma was not altered after omission (z value, −
0.54, 95% CI, − 0.61, − 0.46, I2 = 0%) (Supplementary
Figure 20). This indicated good reliability of the result.

Body image loss

Two studies [12, 26] reported the correlation between body
image loss and cancer stigma. Pooled results obtained using a
random effects model revealed that higher levels of cancer
stigma were associated with severe body image loss (z value,
0.64, 95% CI, 0.29, 0.99) (Supplementary Figure 21).

Self-esteem

Three studies [21, 29, 46] reported the relationship between
self-esteem and cancer stigma. Pooled results obtained using a
random effects model revealed that increased cancer stigma
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was associated with poorer self-esteem (z value, − 0.41, 95%
CI, − 0.73, − 0.10) (Supplementary Figure 22). In the sensi-
tivity analysis, studies were detected by omitting one study in
each turn from the meta-analysis, when we removed a report
[46] that contributed to the final result; the pooled z value of
the correlation between self-esteem and cancer stigma was not
altered after omission (z value, − 0.26, 95% CI, − 0.37, − 0.15,
I2 = 0%) (Supplementary Figure 23). This indicated good
reliability of the result.

Self-blame

Three studies [21, 26, 36] reported the correlation between
self-blame and cancer stigma. Pooled results obtained using
a random effects model revealed that higher levels of cancer
stigma were associated with higher levels of self-blame (z
value, 0.19, 95% CI, 0.07, 0.31) (Supplementary Figure 24).
In the sensitivity analysis, studies were detected by omitting
one study in each turn from the meta-analysis, when we re-
moved a report [21] that contributed to the final result; the
pooled z value of the correlation between self-blame and can-
cer stigma was not altered after omission (z value, 0.13, 95%
CI, 0.03, 0.23, I2 = 0%) (Supplementary Figure 25). This
indicated good reliability of the result.

Self-efficacy

Three studies [38, 39, 46] reported the correlation between
self-efficacy and cancer stigma. Pooled results obtained using
a random effects model revealed that increased cancer stigma
was associated with poorer self-efficacy (z value, − 0.74, 95%
CI, − 1.12, − 0.37) (Supplementary Figure 26). In the sensi-
tivity analysis, studies were detected by omitting one study in
each turn from the meta-analysis, when we removed a report
[38] that contributed to the final result; the pooled z value of
the correlation between self-efficacy and cancer stigma was
not altered after omission (z value, − 0.58, 95% CI, − 0.83, −
0.32, I2 = 86.2%) (Supplementary Figure 27). This indicated
good reliability of the result.

Posttraumatic growth

Three studies [26, 30, 43] reported the correlation between
posttraumatic growth and cancer stigma. However, obvious
heterogeneity was detected among the included studies (I2 =
92%, P< 0.01) and no significant difference was found in the
study effect size estimate (z value, 0.02, 95% CI, − 0.29, 0.33)
(Supplementary Figure 28). In the sensitivity analysis, studies
were detected by omitting one study in each turn from the
meta-analysis, when we removed a report [43] that contribut-
ed to the final result; the pooled z value of the correlation
between posttraumatic growth and cancer stigma was not al-
tered after omission (z value, 0.17, 95% CI, − 0.04, 0.39, I2 =

74.3%) (Supplementary Figure 29). This indicated good reli-
ability of the result.

Social constraint

Two studies [27, 48] provide available data on the association
between social constraint and cancer stigma. The fixed effects
model showed increased cancer stigma were associated with
more social constraint (z value, 0.25, 95% CI, 0.09, 0.42)
(Supplementary Figure 30).

Intrusive thoughts

Five studies [15, 26, 40, 41, 43] reported the correlation be-
tween intrusive thoughts and cancer stigma. Pooled results
obtained using a random effects model revealed that increased
cancer stigma was associated with greater frequency of intru-
sive thoughts (z value, 0.57, 95% CI, 0.33, 0.82)
(Supplementary Figure 31). In the sensitivity analysis, studies
were detected by omitting one study in each turn from the
meta-analysis, when we removed a report [15] that contribut-
ed to the final result; the pooled z value of the correlation
between intrusive thoughts and cancer stigma was not altered
after omission (z value, 0.68, 95% CI, 0.54, 0.81, I2 = 62.6%)
(Supplementary Figure 32). This indicated good reliability of
the result.

Cancer screening attendance

The study conducted by Vrinten [42] provided extractable
data on the association between cancer screening attendance
and stigma of the cervical, breast, and colorectal cancer, re-
spectively. Pooled results obtained using a fixed effects model
indicated that higher cancer stigma was associated with not
being screened (z value, 0.16, 95% CI, 0.10, 0.21)
(Supplementary Figure 33).

Subjective well-being

Two studies [26, 31] reported the relationship between sub-
jective well-being and cancer stigma. Nevertheless, obvious
heterogeneity was detected among the eligible studies (I2 =
80%, P = 0.02) and no significant difference was observed
between the combined estimates (z value, − 0.18, 95% CI, −
0.36, 0.01) (Supplementary Figure 34).

Doctor’s empathy

Two studies [38, 39] reported the correlation between doctor’s
empathy and cancer patient’s stigma. Pooled results obtained
using a random effects model showed that higher cancer pa-
tient’s stigma was associated with less doctor’s empathy (z
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value, − 0.94, 95% CI, − 1.25, − 0.62) (Supplementary
Figure 35)

Ambivalence over emotional expression

Three studies [40, 41, 44] provided available data on the cor-
relation between ambivalence over emotional expression and
cancer stigma. Pooled results obtained using a fixed effects
model showed that increased cancer stigma was associated
with more severe ambivalence over emotional expression (z
value, 0.43, 95% CI, 0.32, 0.35) (Supplementary Figure 36).

Medical satisfaction

Two studies [15, 36] reported the relationship between med-
ical satisfaction and cancer stigma. Pooled results obtained
using a random effects model showed that increased cancer
stigma was associated with reduced medical satisfaction (z
value, − 0.33, 95% CI, − 0.61, − 0.06) (Supplementary
Figure 37).

Descriptive analysis

Since the following correlates were identified in only one
study, the results were presented in a descriptive manner.
Cancer stigma was positively associated with self-perception
of aging (r = 0.367, P < 0.001) [34], anger (r = 0.34, P < 0.01)
[21], internal attributions (r = 0.29, P < 0.01) [21], stressful
life events (r = 0.36, P < 0.01) [26], self-perceived burden (r =
0.41, P < 0.01) [45], and sleep dysfunction (r = 0.24, P < 0.05)
[44]. while negatively associated with patient-provider com-
munication (r = − 0.18, P < 0.05) [32] and sleep quality (r = −
0.18, P < 0.05) [44].

Discussion

Correlates of cancer stigma

In our meta-analysis, a higher level of cancer stigma was associ-
ated withmale gender, low income, severe symptoms, lower NK
cell subsets, increased depression, increased anxiety, poorer
QOL, severe body image loss, poorer self-esteem, more self-
blame, poorer self-efficacy, more social constraint, greater fre-
quency of intrusive thoughts, poorer cancer screening attendance,
less doctor’s empathy, more severe ambivalence over emotional
expression, and reduced medical satisfaction. No significant dif-
ferences were found in age, education, marital status, posttrau-
matic growth, or subjective well-being.

Regarding the demographic variables, our study found that
cancer stigma was positively associated with male (z value,
0.12, 95% CI, 0.08, 0.16), which was consistent with the re-
sults of a previous study [42], However, among the studies

included in this study, Cataldo et al. [22], Shen et al. [32], and
Weiss et al. [36] found that there was no significant correlation
between cancer stigma and gender, which might be because of
the small sample size, while our result was based on a total of
2418 participants. The results of meta-analysis also indicated
that there was a negative association between cancer stigma
and income (z value, − 0.19, 95% CI, − 0.32, − 0.06), which
was also in accordance with some previous studies [12, 36].
Nevertheless, due to limited eligible data for analysis, our
result was based on only two studies; thus, more studies are
needed to draw a definite conclusion.

In terms of disease-related variables, our meta-analysis re-
vealed that cancer stigma was positively associated with symp-
toms severity (z value, 0.39, 95% CI, 0.14, 0.65) and negatively
associated with NK cell subsets (z value, − 0.81, 95%CI, − 1.00,
− 0.62), which were consistent with the results of previous stud-
ies [15, 24, 38, 39]. These indicate a higher level of cancer stigma
was associated with severe symptoms and weakened immunity.
However, because of the obvious heterogeneity and limited
available data for analysis, more research should be performed
to confirm our conclusion.

Consistent with previous studies [12, 15, 21–26, 28, 29,
31, 33, 35, 40], increased depression was associated with a
higher level of cancer stigma (z value, 0.43, 95% CI, 0.32,
0.54). However, significant heterogeneity was observed
among the included studies, which might be caused by
differences in sample size. The present meta-analysis also
revealed a significant positive correlation between cancer
stigma and anxiety (z value, 0.45, 95% CI, 0.23, 0.68),
which was in accordance with previous studies [21, 24,
28, 35, 39], and there was obvious heterogeneity among
included studies. Moreover, a lower level of QOL was as-
sociated with a higher level of cancer stigma (z value, −
0.59, 95% CI, − 0.65, − 0.52), which was also consistent
with previous studies [22, 28, 33, 41, 43, 47]. Moreover,
the results of meta-analysis revealed that cancer stigma was
positively associated with social constraint (z value, 0.57,
95% CI, 0.33, 0.82) and ambivalence over emotional ex-
pression (z value, 0.43, 95% CI, 0.32, 0.35), while nega-
tively associated with cancer screening attendance (z value,
0.16, 95% CI, 0.10, 0.21), and there was no heterogeneity
among included studies. Nevertheless, since there were
limited studies included for analysis, further research
should be conducted to validate our result. Furthermore,
our meta-analysis indicated that a higher level of cancer
stigma was associated with severe body image loss (z val-
ue, 0.64, 95% CI, 0.29, 0.99), poorer self-esteem (z value,
− 0.41, 95% CI, − 0.73, − 0.10), more self-blame (z value,
0.19, 95% CI, 0.07, 0.31), poor self-efficacy (z value, −
0.74, 95% CI, − 1.12, − 0.37), greater frequency of intru-
sive thoughts (z value, 0.57, 95% CI, 0.33, 0.82), less doc-
tor’s empathy (z value, − 0.94, 95% CI, − 1.25, − 0.62), and
reduced medical satisfaction (z value, − 0.33, 95% CI, −
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0.61, − 0.06). However, moderate to extreme heterogeneity
and limited extractable data for analysis should be taken
into consideration.

Clinical implication

Findings from our research can be applied to interventions to
reduce the stigma of cancer and to improve clinical outcomes.
Because the male gender is associated with higher cancer stig-
ma, medical staff should pay more attention to the occurrence
of stigma in male patients with cancer. Moreover,
policymakers should implement improvements in medical in-
surance to help low-income patients. Additionally, interven-
tions that target symptoms and some psychosocial factors that
included body image loss, self-efficacy, self-esteem, social
constraint, self-blame, doctor’s empathy, ambivalence over
emotional expression, medical satisfaction, self-perception of
aging, internal attribution, stressful life events, self-perceived
burden, and patient-provider communication may be useful to
reduce cancer stigma and consequently may reduce psycho-
logical distress and improve physical functioning and quality
of life.

Limitations

There are several limitations in our study that warrant men-
tion. First, the studies included in the meta-analysis had dif-
ferent characteristics such as differences in sample size, the
different cultural backgrounds of the patients, and diverse
measurement tools applied, which can lead to heterogeneity
and affect the reliability of the results. Second, some of our
results show high levels of heterogeneity, and it is difficult to
determine the possible sources of heterogeneity. Third, publi-
cation bias was detected among the included studies for the
meta-analysis of the correlation between depression and can-
cer stigma. Fourth, some research data needed to be
recalculated, and data conversion may be bias. At last, the
analysis of some correlates is limited by the number of studies,
which may have an impact on results and lead to potential
bias. Hence, further research should be conducted to confirm
these results.

Conclusions

This systematic review and meta-analysis identified the corre-
lates of stigma for cancer patients. Further research should be
conducted to validate our conclusion. The results of our re-
search can inform the design of interventions to reduce stigma
and to improve clinical outcomes in people with cancer.
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