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Summary

Background & aims: Individuals who are overweight or who have obeaity likely to perceive
or experience unfriendly treatment (i.e., weigh&ted perceived stigma) from different sources
such as work colleagues because of the stigma dswaxcess weight. People who are

overweight may accept such stigma and devalue #igass(i.e., weight-related self-stigma).

Methods: A systematic review and meta-analysis was conduttieexamine the relationship

between weight stigma (including weight-relatedf-segma and weight-related perceived

stigma) and psychological distress (including degicn and anxiety) using random-effects
meta-analyses. Utilizing five academic databasesbNfed, Scopus, WOS, Embase and
ProQuest) and keywords related to weight stigma @sythological distress, empirical studies
focusing on the association between weight stigntbpsychological distress were selected. The
timeline for the searched papers was from the immemf each database to the end of August

2019.

Results: Eligible studies (N=30; 25 on weight-related slffma and eight on weight-related
perceived stigma) were analyzed with a total of ®Bdrticipants experiencing weight-related
self-stigma, and 15,496 experiencing weight-relgiecteived stigma. The pooled associations
were moderate between weight-related self-stigntlapasiychological distress (corrected Fisher’s
Z = 0.40 for depression; 0.36 for anxiety) and lestwperceived stigma and depression (Fisher’s

Z = 0.44).

Conclusions: Results of the meta-analysis demonstrated thaghweitigma is associated with
psychological distress. The comprehensive searctineofliterature and rigorous methodology

employed are the two major strengths in the presemty. Because self-stigma and perceived



stigma are different concepts, their associatioitis psychological distress should not be merged

together.

Keywords: Weight-related stigma, psychological distresstesyatic review



Highlights

Weight-related perceived stigma is associated patfthological distress.

Weight-related self-stigma is associated with psi@tical distress.

Empirical evidence concerning weight stigma and:pelogical distress is growing.

Causal relationships between weight stigma andhgdggical distress are not yet established



1. Introduction

Weight stigma comprises negative attitudes ancefsetelated to the weight of individuals,
often expressed as stereotypes (e.g., those whavareeight are lazy), negative emotions (e.g.,
being angry or disliking those who are overweight)d discriminatory behaviors (e.g., socially
isolating or bullying individuals with obesity) [2]. Experiencing weight-related discrimination
in a variety of situations, such as employmentirsggt (e.g., inequality in employment
opportunities)[3] and medical and health care rsg#ti(e.g., views of health care providers
towards individuals with obesity, inappropriate coonication to patients with obesity, biased
decision-making in providing health care to pasewith obesity) are examples of such social
problems [4, 5]. In addition, discriminatory weigielated behaviors have been reported among
healthcare professionals including doctors, nuraed, psychologists[3, 5] , employers and co-
workers [6], teachers and educators [7, 8], pe8fsdarents [6, 10], and children [11, 12].
Therefore, weight stigma can lead to negative aqueseces on individuals’ emotions and health
[13]. Consequently, individuals who have obesityenancreased risk of psychological problems
(e.g., depression, anxiety) and social problentgs,(social isolation) in addition to physiological

problems because of the stigmatization [1, 14-17].

Different types of stigma have been proposed initemture. For example, Pescosolido and
Martin summarized two perspectives through whidgnsa can be categorized, namely, the
experiential nature of stigma (which indicates reigis perceived, endorsed, anticipated,
received, or enacted) and stigma with an actioerteid perspective (which indicates who or
what supplies the stigma) [18]. Therefore, publigmna, structural stigma, courtesy stigma,
provider-based stigma, and self-stigma (also knas/iinternalized stigma) have been classified

[19]. Additionally, Livingston and Boyd used hiechical levels to define different types of
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stigma: structural stigma (system or macro leyaiplic stigma (group or meso level), and self-
stigma (individual or micro level) [20]. Brohana&t and Corrigan and Rao classified stigma into

perceived stigma, experienced stigma, and selfrstigp individual-level [21, 22].

Because the present systematic review and metgssdbcused on stigmatization among
individuals who are overweight, studies on percgisggma (defined as stigmatized individuals
who are aware of the stereotype, prejudice, andrichgation on their characteristics),
experienced stigma (defined as stigmatized indadslwho receive prejudice and discrimination
from others), and self-stigma (defined as stigneatimdividuals who accept and endorse the
stereotype, prejudice, and discrimination on ttakiaracteristics)[17] were searched for and
analyzed. Furthermore, all the perceived stigmaesgnced stigma, and self-stigma discussed
in the present systematic review and meta-anatysisdicates weight-related stigma (defined as
bias or discriminatory behaviors, attitudes, fegdinand thinking on individuals, because of their
weight). Furthermore, perceived stigma and expeadrstigma (and hereafter, perceived stigma
indicates both perceived and experienced stigmag wembined for meta-analysis while self-
stigma was singly used for meta-analysis becaQsgudies on weight stigma rarely explicitly
distinguish perceived and experienced stigma; anthére are fewer studies on weight-related

perceived stigma and experienced stigma than studieveight-related self-stigma.

Weight-related stigma becomes crucial in the deuakent of biopsychosocial health
outcomes [23]. Studies showed that weight stigmasisociated with adverse short-term and
long-term physical and psychological consequenoce<liiildren and adolescents [24-27]. The
impact of weight stigma on physical health amorgjvilduals who are overweight or who have
obesity has been reviewed and summarized by Papaldgpand Brennan, who reported an

association between weight stigma, BMI, and difficuin weight loss, poor treatment
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compliance, and quality of life [28]. Similarly amdore recently, Pearl and Puhl conducted a
systematic review on how weight-related self-stigregatively associates with health (including
both physical and mental health) [29]. Other litera reviews have reported lower motivation
for exercising and a tendency for over-eating inldcén and adults among those who
experienced weight stigma [28, 30]. In a systematew conducted by Wu and Berry (2018),
results showed the positive association betweeghwvaitigma and various outcomes, including
physical health, some physiological parameters, eatohg disorders [31]. Apart from physical
consequences, weight stigma may lead to psychealbgiensequences. Previous systematic
reviews have reported a positive association betwesght stigma and depression, anxiety, low

self-efficacy [23, 26, 28, 31], body image [32]dasubstance abuse [23, 28, 32].

Despite the fact that association between weiglimst and psychological outcomes
(e.g., depression and anxiety) has been reportpdewious systematic reviews [23, 26, 28-32],
no quantitative synthesis (i.e., using meta-ang)ysias been conducted to investigate the
severity of this association in quantitative teramsl moderator factors. Also, to the best of the
present authors’ knowledge, previous reviews didseparate weight stigma into different types
(i.e., perceived stigma and self-stigma). Consetlyiethe aim of the present study was to
investigate the association between weight-relatgina (especially in the individual-level
stigma mentioned above: perceived stigma and sgtia) and psychological distress including
depression (defined as having depressed mood inglogerest/pleasure) and anxiety (defined

as having excessive worry and nervous).

2. Methods



The present study was reported based on the PRIg§Mdelines [33]. The preliminary
protocol of the study was registered in the inteomal prospective register of systematic

reviews (PROSPERO) with the reference code of CRD2219127.

Search strategy

An electronic search was carried out during thet fiweek of September 2019. Five
academic databases includinBubMed, Scopus, WOS Embase and ProQuest were
systematically searched. Search syntax was compgded) the related entry terms from MESH
and relevant keywords. Boolean operators (AND, GRT) were used to compile the search
syntax. Syntax adaptation was carried out baseduaelines for advanced searches for every
database. The search syntax for all databaseev&lpd inAppendix 1. In the search process, in
addition to the electronic searches, the list &rences of the included papers was searched by

hand. The purpose of this hand search was to isers@ chance of retrieving relevant papers.

Eligibility criteria

The title and abstract of retrieved studies waststrzed based on inclusion criteria of
studies. The inclusion criteria were set as followsginal research papers; being published in
the English language; being published from theptioa of each database to the end of August
2019; having cross-sectional or longitudinal desigiporting the association of weight stigma
and psychological distress (depression and or gnxia any format including correlation
coefficient, odds ratio (OR), or mean differenced aising valid instruments to assess weight-
related stigma, depression, and anxiety. There meamitation regarding the characteristics,
including gender, age, and body mass index (or htestatus). After reviewing the title and

abstract of retrieved studies, the full texts dieseed papers were downloaded and carefully



reviewed based on the aforementioned inclusioner@it This stage was carried out
independently by two members of the research t&a&( FG). Kappa score showed moderate

agreement of these revieweks: (0.48). Disputes were resolved via a third-pantgtegy.

Data extraction

Data on the surname of the first author; the yéaaublication; title of the study; design
of the study; instruments used to assess weighmati depression and anxiety; sample size;
percentage of female participants; target groupasficipants (e.g., general population, college
or school students, individuals who are overwemhhave obesity); mean age and body mass
index; data related to the association of weiglynsh and depression or anxiety [reported as
correlation coefficient] were extracted using prfedw forms. It should also be noted that in
longitudinal studies, the baseline data were etdthcThis stage was carried out independently
by two members of the research team (ZA & FG). Kappore showed moderate agreement of

these reviewerscE 0.52). Disputes were resolved via a third-paitgtegy.

Risk of bias assessment in theindividual studies

In the present study, the Newcastle—Ottawa QuAkgessment Scale (NOS) was used to
assess the quality of selected studies. The NOS bearused for both case-control and
longitudinal (prospective) studies. Cross-sectistatlies are evaluated as case control studies.
The NOS evaluates three quality parameters: seteatomparability, and outcome. The NOS is
divided into eight specific items, which slightliffédr when scoring case control and longitudinal
studies. Each item on the scale is scored withidt pexcept for the comparability, which can be
adapted to the specific topic of interest to beretaup to 2 points. Therefore, the maximum

score for each study is 9. Any study less thanibtpas identified as high risk of bias [34]. This



stage was carried out independently by two membktke research team (ZA & FG). Kappa
score showed moderate agreement between theseetie@vers k= 0.46). Disputes were
resolved via a third-party strategy.

It should be noted that three stages of study Sefealata extraction, and quality assessment
were carried out independently by two members efrésearch team (ZA & FG). Disputes were
resolved via a third-party strategy. All proceduveere supervised by AHP, who also resolved

any disagreements.

3. Statistical analysis

Due to the number of retrieved studies, the date@wembined quantitatively using STATA
Version 14 software. Data regarding the associatfoweight-related stigma and depression or
anxiety reported as Pearson correlation coeffisiemas selected as the target effect size for
meta-analysis. Because the variance might be depéngoon correlation coefficients, the
correlation coefficient for each study was conwérte Fisher's z, and all analyses were
performed using the Fisher’'s z values as effea §85]. Fisher's z-transformation used the

following formula: z = 0.5X [In(1+r)-In(1-r)]. The variance of z is: Vz = 1A-3). The standard

error of zis: SEz = ¥ (n-3) [36].

Considering that the included studies might be ootetl in different settings, the random
effect model with DerSimonian and Laird weightingswused because this model takes the
between study heterogeneity into account [37]. FEmelom-effects estimate was calculated using
the Knapp-Hartung-Sidik-Jonkman random-effects ragi@ytic method (HSJK). This estimates
the variance as the weighted mean squared erriglediby the degrees of freedom and assumes

at-distribution [38].
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The heterogeneity was evaluated statistically uSlaghran’s Q test and the I-squared
statistic [39]. Moderator analysis was performehgsubgroup analysis and meta-regression.
Potential moderators were: gender, geographicatilme of research (by continent), sample size,

study design, scales of stigma, depression an@égnxnean age, and mean body mass index.

Finally, publication bias was evaluated usingftirnel plots and the Begg's and Eggers’
asymmetry tests based on the number of includeliestuWhen included studies were more than
20, Begg's method was used whereas Egger’s testiseabwhen having less than that [40]. In
the case of probable publication bias, trim-anidaféthod was used to correct the results [41]. In
addition, sensitivity analysis was carried out gdime Jackknife method (known as the ‘leave-

one-out method’) [42].

4. Results

| dentification of studies

The search process led to the retrieval of 2168miatly relevant papers. During this
process, 437 papers were excluded due to duplicgfioreening based on the title and abstract
resulted in the exclusion of 1621 papers. The thkts of remaining 107 potentially eligible
papers were reviewed. In this process, 30 papere s&ected based on the aforementioned
inclusion criteria [43-68]. The list of 30 includemhd 77 excluded papers are provided in

Appendix 2. Figure 1 shows the search process according to the PRISb¥chart.

[Insert Figure 1]
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Due to the different concepts of self-stigma andc@ged stigma, findings of eligible
studies are categorized and presented based andbesepts. Of the 30 papers, 25 were found
to be eligible for weight-related self-stigma [¥8, 44, 46, 47, 49-64, 68-71], and eight were
eligible for weight-related perceived stigma [4B, 48, 54, 56, 65-67]. It should be noted that
three studies had data concerning both subgrougelbstigma and perceived stigma [46, 54,
56]. Summarized characteristics of included studies provided inTable 1 (related to self -
stigma) andTable 4 (related to perceived stigma). Also, results & tjuality assessment of
included studies based on the NOS checklist areigerd in Appendix 3. In addition, almost all
included studies adopted a cross-sectional desigexamine the associations, only two studies
on weight-related self-stigma [59, 61] and anotiey on weight-related perceived stigma [66,
67] used a longitudinal design. In these casess degarding baseline assessments of these

studies were used.

4.1. Weight-related self-stigma

Study description: A total of 25 studies examined the association betwweight-related
self-stigma and psychological distress includingrdesion and anxiety. Some studies [45, 46,
57, 59, 61] did not report the relationship betweeight stigma and depression or anxiety as a
total score (the scores were reported based orcalglssof the instrument used). To increase the
accuracy of data extraction and synthesis, itenteegubscales of all instruments were carefully
examined. Only the shame subscale of the Weighdt&el Shame and Guilt Scale was
independently related to stigma. Consequently,him data extraction stage, correlations of
depression or anxiety with this subscale were etath[59, 61]. In other instruments where the
semantic differentiation of the sub-scales waspussible in terms of stigma, the results were

reported but were not entered in the meta-analgss 47, 57]. It should be noted that
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Himmelstein et al reported data on two separatepkesmn one article [69]. Data of these two
samples were extracted and synthetized separaféhally, findings of 22 studies were
guantitatively synthesized. All of them reportedarelation of weight-related self-stigma with
depression, whereas only seven reported findinganxmety. Overall, most of eligible studies
(n=9) were conducted in the USA [43, 50, 54, 58, @0 64, 68, 69]. Cross-sectional designs
were the most frequently used methodology (n=23) @b, 47, 49, 51-58, 60, 62-64, 68]. The
most frequent measure for assessing weight-relaelftstigma was the Weight Bias
Internalization Scale (WBIS; n=14) [16, 43, 44, 5@, 53, 55, 58, 60, 62, 64, 69-71], while the
most frequently used measures for assessing p®gibal distress were the Beck Depression
Inventory (BDI; n=6)[51, 53, 60, 62, 63, 68] and @dession Anxiety Stress Scale (DASS;
n=6)[46, 47, 49, 50, 58, 71]. The total number aftigipants was 9345 of which females
comprised 63.12% of participant$able 1 shows the summarized characteristics of these

studies.
[Insert Table 1]

Pooled effect size: All eligible studies (N=25) showed mild to moderaterrelations
between weight-related self-stigma and psychologiisiress (i.e., depression and anxiety).
Results of the meta-analysis (N=22 studies) of @dalorrelation coefficients based on Fisher's
z-score correction for depression was 0.51 (HSJB 95I: 0.44, 0.58;% 90.6%; Q test=
235.06, p>.001, taG= 0.03). The overall pooled effect size for anxiégsed on corrected
coefficient of Fisher's z-score was 0.36 (HSJK 95%60.22, 0.50; 3= 75.7%; Q test= 24.66,
p>.001; taG=0.01). As it is reported both pooled effect sighswed high heterogeneity. Due to
variation in context, measures used to assess aiigation, depression and anxiety, this high
heterogeneity was expected. The forest plots arersin Figure 2.
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[Insert Figure 2]

Moderator analysis. The moderator analysis, using the ANOVA, showed the pooled
effect size for association of weight-related stiffma and depression were significantly higher
based on geographical location of the study (Anaevic Europe and Asia), the gender group of
the study (female or male only vs. both sexes) stndy design (cohort vs. cross sectional or
baseline of RCT). While subgroup analysis compakviglS as most frequent used measure to
assess self-stigma vs. other measures of stigmaalidhow significant difference on pooled
effect size (Table 2). Also, meta-regression coméid that other variables (including measure of
depression, sample size, mean BMI and AGE, NOSe}mere not significant moderators for

correlation of self-stigma with depression or abxid able 3).

[Insert Tables 2 and 3]

Publication bias: Two measures of funnel plot (Figure 3a) and Bedg& (p=0.17)
showed the probability of publication bias in estied overall pooled effect size for association

of weight-related self-stigma and depression.

Fill-and-trim correction: Due to probability of publication bias for the asistion of
weight-related self-stigma and depression, theafill-trim method was used to correct the
results. In this method, eight studies were impuated the corrected results based on this method
showed that pooled Fisher’'s z-score for associaifomeight-related self-stigma and depression
was 0.40 (95% CI: 0.32, 0.4B<.001). The corrected funnel plot using the fildaiim method

is shown in the Figure 3b.

[Insert Figure 3]
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Sensitivity analysis: A sensitivity analysis was performed using the Baik method.
After removing a study sequentially and calculatthg overall effect size for the remaining
studies, no significant change was observed inréiselts. So single study effect on overall

pooled effect size was ruled out (Figure 4).

[Insert Figure 4]

4.2. Weight-related perceived stigma

Study characteristics: Eight studies examined the association between hivegdated
perceived stigma and psychological distress @&pression and anxiety). One study reported the
findings based on sub-scales [67] and one repditetings based on the mean difference
between the two groups [66]. Consequently, these gtudies were not entered in the meta-
analysis. Therefore, six out of the eight studiésciv reported Pearson correlation coefficients of
weight-related perceived stigma and depression geaatitatively analyzed [45, 46, 48, 54, 56,
65]. While only one study reported the related @ffeize regarding anxiety [56], no further
analysis was conducted. Overall, most of the dig#bhudies (n=4) were conducted in USA [54,
66] and UK [46, 67], each with two studies. Crosst®nal designs were the most frequently
used methodology (n=6) [45, 46, 48, 54, 56, 65]e Thost frequent measure for assessing
weight-related perceived stigma was Perceived Discgation (n=3) [45, 54, 65], and the most
frequent measure used to assess psychologicatstisivas the DASS (n=3) [45, 46, 48]. The
total number of participants was 15,496 in whicmdées comprised 65.13% of participants.

Table 4 shows the summarized characteristics of theséestud

[Insert Table 4]
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Pooled effect size: The overall pooled effect size based on Fisher's zescorrection for
association of weight-related perceived stigma depression was .44 (HSJK 95% CI: 0.23,
0.65, F= 94.5%; Q test= 90.3%>.001; tad=.05). As it is reported both pooled effect sizes
showed high heterogeneity, may be due to variatiorcontext, measures used to assess

perception of stigmatization, depressidfigure 5 shows the relevant forest plot.
[Insert Figure 5]

Moderator analysis. The moderator analysis using meta-regression oefi that
sample size was the only significant moderatorsgpaiation of weight-related perceived stigma

and depressiorTable 5).
[Insert Table 5]

Sensitivity analysis: A sensitivity analysis was performed using theklBaide method.
After removing a study sequentially and calculatthg overall effect size for the remaining
studies, no significant change was observed irrd¢halts. So no single study effect on overall

pooled effect size was verifieddble 6).
[Insert Table 6]
5. Discussion

The present systematic review and meta-analysisodsimates a growing interest in
understanding the relationship between weight stigespecially weight-related self-stigma) and
psychological distress. For analyzed weight-relaelfistigma, 22 out of the 25 studies were
published in the past five years [16, 43, 46, 488059, 61-64, 69-71]. two were published

between past five to ten years [44, 60], and onky was published more than ten years ago [68].
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For analyzed weight-related perceived stigma, setedies out of the eight were published in
the past five years [45, 46, 48, 54, 56, 65, 664, ane was published in 2012 [67]. Nevertheless,
given that the first study [68] in assessing weighigma and psychological distress was
published in 2006, the cumulative evidence on #soaation between the two aforementioned
concepts across the 14 years need summarizing.uBecao meta-analytic studies have
previously been conducted in this topic, the prestady is the first to study the in-depth

association between weight stigma and psychologistiless. After a rigorous selection method
using PRISMA guidelines, 25 studies on weight-edatelf-stigma (21 utilizing a cross-

sectional design) with 9345 participants, and eghties on weight-related perceived stigma
(six utilizing a cross-sectional design) with 15%4participants, were included in the meta-
analysis to provide evidence concerning the asBogiabetween weight stigma and

psychological distress.

Although the identified and analyzed studies uséf@rént instruments in assessing weight
stigma, most studies on weight-related self-stigrmad the Weight Self-Stigma Questionnaire
(WSSQ) or the Weight Bias Internalization Scale (8)Bto investigate the relationship between
weight-related self-stigma and psychological dsgreThe reason may be due to the strong
psychometric properties of the two instruments tnredwide use of the two instruments [17, 71,
72]. Although previous studies have shown that WS&@ WBIS may have different
characteristics and may be suitable for differesearch conditions [71, 72], a high correlation
between the WSSQ and WBIS (r=0.82) has been dematedt[72]. Therefore, the results
derived from either WSSQ or WBIS are valid. Howevas for studies on weight-related
perceived stigma, there was no consensus on whatlument was used. The main reason may

be due to the lack of relevant instruments with destrable psychometric properties. Indeed,
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most of the studies adapted some discriminatiorstgprenaires, which were not specifically
designed for weight discrimination. For exampleaband Wang (2018) and Hunger and Major
(2015) used the questionnaire adapted from ragatichination, Duarte et al. (2015) and Troop
et al. (2012) adopted the Other as Shamer Scaksdess weight-related perceived stigma.
Although different measures were used among thdiespboth weight-related self-stigma and
weight-related perceived stigma were found to bsitpely related to psychological distress,
especially the meta-regression showed that meagusggma was not significant (p=0.69 and
0.41 for self-stigma, and p=0.57 for perceivedretiy More specifically, the effect sizes were
moderate: 0.52 for self-stigma and depression; @o84elf-stigma and anxiety; and 0.44 for

perceived stigma and anxiety.

The comprehensive search of the literature andoigomethodology employed are the two
major strengths in the present study. More spedificmajor databases were used for the search
and clearly identified keywords according to PEQ@nfework were adopted. The rigorous
methodology in meta-analysis included quality assce, meta-regression, and sensitivity
testing. In addition to the aforementioned stresgtinvestigating different types of weight
stigma (i.e., weight-related self-stigma and pefegistigma) separately gives additional insights
for healthcare providers. As self-stigma and pe&egtistigma are different concepts [17], their
associations with psychological distress shouldb®merged together. With the findings in the
present study, healthcare providers can be edudaedelf-stigma and perceived stigma shared
a similar association with depression. Therefargriventions on both self-stigma and perceived

stigma are equally important for people who arenweght.

Explanations of heterogeneity found in the meta-analysis
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Regarding the potential sources of heterogengithe relationship between self-stigma
and depression, subgroup analysis showed that gemiyraphy, type of study, and sex could be
potential contributors to heterogeneity in the ratalysis. However, analyses in the meta-
regression models showed that type of assessmanfeither in stigma or depression), sample
size, weight and weight status, and age were niangial sources for heterogeneity. Regarding
the potential sources of heterogeneity in the imiahip between self-stigma and anxiety, no

variables were found to be a potential source ébeltogeneity.

American studies had a significantly higher effsize than Asian and European studies
(0.57 vs. 0.43). The cultural context could be asom to explain such heterogeneity. In
American culture, the body image is prone to be #nd slim, which may make the Americans
have a higher level of self-stigma because of teairess weight [15, 16]. As a result, an
association between self-stigma and depressiorbeasbserved. The study design was another
potential factor on cumulative effect size, whetedges with a cohort design showed a
significantly smaller effect size than cross-sewicand baseline RCT studies (0.38 vs. 0.52). In
cohort studies, the sample size and diversity ofigipants are usually greater than cross-
sectional studies, which could be one of the rem$onthis difference. More specifically, bigger
sample sizes and greater variability among paditip at baseline measurement of cohort studies
appear to provide more accurate estimates of ecagion between self-stigma and depression.
Additionally, the probability of publication biasas reduced from 0.51 to 0.40 after correction
of cumulative effect size. The probability of tlidgference could also be due to the sample size
and diversity of participants. That is, the ovareation of effect size could have occurred in the

cross-sectional studies.
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Sex of participants was also a factor that infaeehcumulative effect size. The result of
subgroup analysis showed that studies with padidp of both sexes had closer effect size
(0.46) to the corrected rate (0.40), whereas idistuwith single-sex groups, the cumulative
effect size was significantly greater (>0.6). Origh® reasons for this difference is the small
number of studies examining these subgroups. Mee wely studied in the 2019 Himmelstein
study (69) in two separate samples with 1259 addid@ividuals each. Women were selected as
study participants in four studies [47, 59, 64,.88}the remaining 17 studies [16, 43, 44, 46, 47,
49-64, 68-71], both sexes were examined. Giverattge impact of sex on the magnitude of the
effect in the relationship between self-stigma aleghression, future studies should consider
conducting studies utilizing single gender sampliestudies utilize both sexes, it would also be

better to examine and report this relationship isEply for each sex.

Methodological considerations, strengths and limitations of the review

There are some limitations in the present studystFthe causality between weight
stigma and psychological distress cannot be detewdnby the findings in the present study
because most of the analyzed studies utilized «essonal designs. Only four studies [59, 61,
66, 67] adopted a longitudinal design to invesBgéie association between weight stigma and
psychological distress. Therefore, meta-analysisldcaot be performed to accumulate the
evidence of temporal association. Neverthelessthallfour longitudinal studied indicating the
temporal association between weight stigma (eitbelf-stigma or perceived stigma) and
psychological distress. Therefore, the temporab@aton is likely exist and future-related
studies are needed to provide additional evideNmeover, no randomized controlled trials
were included in this meta-analysis (i.e., whetherpsychological distress can be relieved after

reducing weight stigma ovice versa). Therefore, the direction between weight stignma a
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psychological distress cannot be conclusively @ealied. However, to the best of the present
study’s authors’ knowledge, almost no studies as tbpic have been conducted utilizing a
randomized controlled trial. Therefore, future $tsdare encouraged to use randomized

controlled designs to examine the causality betwesight stigma and psychological distress.

Second, the instruments assessing weight stigma pmydhological distress were
different in the analyzed studies. Therefore, t@es collected in different types of instruments
are hard to compare and combine. Neverthelesspitbgent meta-analysis used the meta-
regression to demonstrate that the impacts of réifteinstruments on the findings were trivial
and non-significant. However, future meta-analymesneeded when sufficient studies have used
the same instruments on this topic. Accordinglynsof the instruments used in the included
studies might not be standardized instruments gessng weight stigma (e.g., Internalized
Shame Scale [2006] and Body Image Shame Scale [R6éwever, these instruments are
related to weight stigma (e.g., an item on WSS@lising about shame) and they were used
maybe because standardized instruments on weigmatwere not developed when these
studies were initially conducted. Therefore, inchgdthese studies in the present systematic

review and meta-analysis is appropriate.

Third, although the present meta-analysis condustddjroup analysis according to the
geographical region, the generalizability of thedfngs was highly restricted when it came to
Asian countries. More specifically, only individsgtom United Arab Emirates [61] and Turkey
[63] with a total sample size of 356 were includedthe self-stigma analysis; only people from
mainland China [45] with a sample size of 254 wiarduded for the perceived stigma analysis.

Therefore, studies on Asian population are requioeske if there are any cultural differences.
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Fourth, all the analyzed studies used self-repogeestionnaires in assessing weight
stigma or psychological distress. Therefore, thaulte may be biased by social desirability
and/or memory recall errors. However, given thaigivestigma and psychological distress are
rarely assessed using objective instruments, thsept study’s findings might be trustworthy
because almost all the analyzed studies used psythoally validated questionnaires. Finally,
weight-related perceived stigma and weight-relargderienced stigma were not separated for
meta-analysis due to the small number of publicatidherefore, the associations of perceived
stigma and experienced stigma with psychologicatress cannot be distinguished by the

findings in the present study.

Finally, the statistical methods for evaluating lediion bias are only good when the
number of studies is large (at least 10) and hgereity is small. Although a sufficient number
of studies were searched for, the heterogeneithenpresent meta-analysis appeared not to be
small. Therefore, the present study was unablecaméee all the publication bias in this meta-

analysis.

Conclusion

In conclusion, weight stigma including self-stigraad perceived stigma is an important
topic for healthcare providers to tackle the psyobdical health of people who are overweight.
The meta-analytic findings in the present study aestrated that irrespective of gender or
geographical regions, weight stigma is positivebgariated with psychological distress (i.e.,
depression and anxiety). With the high prevalentelesity and weight stigma, healthcare
providers may want to design effective and appetpriprograms to fight or reduce weight

stigma (including both self-stigma and perceivegnsa) for individuals with weight problems.
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Figure 1. PRISMA flowchart of selected studies

Weight-related perceived stigma: N=8

N.B. Three studies had data for both variables

c
'% Records identified through Records identified through
;:‘:; database searching (N=2165) other sources (N=0)
c
S v v
pa— [ Records removed due to duplication (N= 437) ]
£
c
Q
9 4 )\
3 A 4 Records excluded due to lack of
[ Records screened (N=1728) ]—> relevance (N=1621)
— |\ J/
4 )
2 Full text elimination due to
% [ Full-text assessed for eligibility (N=107) ]_> lack of eligibility (N=77)
D N g
) \ 4
- Studies included in final synthesis N=30
(3]
©
2 Weight-related self-stigma: N=25
c

29



Table 1. Summarized characteristics of selected sties regarding weight-related self-stigma
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Inventory 12.419
Carels, USA Baseline | WBIS CES-D 62 79.1 Overweight 27.7— 9.7 90.3| 43.7 .66 - 7
2013 assessm and obesg 58.1 (13.3)
[44] ent of adults
RCT

ISS=Internalized Shame Scale; WBIS=Weight Biasri@lkzation Scale; WSSQ=Weight Self-Stigma Questire; WEB-SG=Weight- and Body-Related Shame anit (
Scale; BISS=Body Image Shame Scale; BDI=Beck Dspmesinventory; GAD=Generalized Anxiety DisorderABS=Depression Anxiety Stress Scales; HADS=Hos

Anxiety Depression scale
* These studies are not entered in meta-analystguse correlation coefficients are reported barseslibscales of stigma measure.

bu
ital
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Figure2. Forest plots of overall Fishers’ Z cscore for agsomn of weight-related self-stigmg

with depression and anxiety

Study
ID

Lin, 2019
Himmelstein, 2019-S1
Himmelstein, 2019-S2
Lee, 2019

Chan, 2019

Pila, 2018
Magallares, 2017
Duarte, 2016
Sienko, 2016
Durso, 2016
Hunger, 2015
Hilbert, 2015
Hilbert, 2014
Burmeister, 2014
Innamorati, 2017
Schulte, 2016
Hain, 2015
Schvey, 2015
Pearl, 2014
Rosenberger, 2006
Roberto, 2011
Sevincer, 2017
Carels, 2013

Overall (I-squared = 90.6%, p = 0.000) <>

|
NOTE: Weights are from random effects analysis :

%
ES (95% Cl)  Weight

0.46 (0.39, 0.53)4.98
0.68 (0.62, 0.735.09
0.58 (0.49, 0.66)4.87
0.40 (0.34, 0.46)5.05
0.31(0.21, 0.414.72
0.48 (0.33, 0.64}4.26
0.48 (0.33, 0.64)4.24
0.40 (0.33, 0.47)5.02
0.62 (0.47, 0.77}4.25
0.24 (0.03, 0.4513.60
0.38 (0.23, 0.53%4.25
0.29 (0.23, 0.355.08
0.32 (0.26, 0.3855.08
0.63 (0.45, 0.82)3.88
0.71(0.61, 0.81}4.76
0.29 (0.16, 0.42)4.49
0.47 (0.27, 0.68.65
0.60 (0.46, 0.74)4.36
0.56 (0.40, 0.73)4.12
1.02 (0.85, 1.19%.01
0.58 (0.33, 0.8313.20
0.56 (0.38, 0.743.92
0.79 (0.54, 1.058.14
0.51 (0.44, 0.58)100.00

I
-1.19

0
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Study

Lin, 2018

Chan, 2019

Magallares, 2017

Durso, 2016 e

Hilbert, 2014

Roberto, 2011

Sevincer, 2017

Overall (l-squared =75.7%, p = 0.000)

NOTE: Weights are from random effects analysis

ES (5% Cl)

0.41 (0.34, 0.48)

0.39 (0.28, 0.49)

0.54 (0.38, 0.69)

0.02 (-0.19, 0.23)

0.29 (0.23, 0.35)

0.51 (0.26, 0.76)

0.34 (0.16, 0.52)

0.36 (0.27, 0.45)

%

Weight

19.24

16.98

13.59

10.08

20.14

8.27

11.70

100.00

[
-.759

759

B. Anxiety and self-stigma
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Table z. Subgroup analysis regardiweight-related selstigma and depressi

95% ClI Qtes p TaL
Variables Fisher's Z-score 12 (%)
UL | LL
Americe 0.57 0.47 | 0.67 | 84.E | 58.67 | 0.0z | 0.0z
Continent Europ 0.4z 0.3¢| 0.5¢ | 89.¢ | 77.32 | <0.001 | 0.01
Asia 0.4: 0.3C | 0.5¢ | 74. 7.81 | <0.00! | 0.01
Cross section 0.52 0.4t | 0.6C | 89.¢ | 179.0Z| <0.001 | 0.0z
Study design Cohor 0.3¢ 0.1¢ | 0.5¢ | 73.t 3.82 0.0t 0.01
Baseline RC’ 0.52 0.0z | 0.5¢ 93 14.3Z2 | <0.001 | 0.1z
Measure of WBIS 0.51( 0.4z | 0.6C | 92.2 | 182.1:| <0.00] | 0.02
stigma othe 0.50¢ 0.37 | 0.6¢ | 86.7 | 52.7( | <0.00] | 0.02
Femal 0.62 0.37 | 0.87 | 93.Z | 45.5¢ | <0.00] | 0.0¢
Gender group Male 0.6% 0.55 | 0.72 | 723 3.67 0.0t | 0.00:
Both se: 0.4¢€ 0.3¢ | 0.52 | 84.Z | 102.77| <0.00] | 0.0z
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size

.0001

Gendel
Group

Table 2. Mete-regression regarding weic-related selstigme
Depressio Anxiety
Variable ’ | AdiR?
B residual taf | p | SE | p | residual %" tauf
(%) (%)
Continen .0€| .14 |.7C| 83.3] | -32.82 | .04
All of included studies were cro
sectional
Measure 14| 44| 7621 | -554| .02
of stigma
Measure
of -.01 .02 41 90.71 -2.81
depression
Measure 014 | .02 51| 76.91 | -21.23 .02
anxiety
Sample .0001| .17 | 9050 | 5.05| .03 -0d .Jos7| 75.84 | -40.04 .02

All of the studies had both sex participants

Target | o5 | 03| 13| s8sss| 1007 .02 .08 joes| 8291 | -29.43 0.3
sample

NOSscore | -.02 | .02 |02Z] 90.87 | 212 | 02| .04 |.04|.3¢| 79.1€ | 20.7 | .0z
BMI mear | .00€ | .00Z | .17 | 82< | 997 | .02 | .00¢ | .01] 56| 81.9; | -35.4¢ | .04
Age mean| .0002| .003 | .95| 90.37| -6.69 .08 -004 .p®B4| 69.73 | -5.43 | .02

38



Figure 3. Funnel plots to assess publication bias in aasoai of weight-related self-stigma wit

depression and anxiety

Funnel plot with pseudo 95% confidence limits
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Filled funnel plot with pseudo 95% confidence limits
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B. Corrected funnel plot for depression using th&hd-trim method
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Figure 4 -Results of sensitivity analysis for weigkrelated self-stigma
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Meta-analysis estimates, given named study is omitted

| Lower CI Limit

Lin, 2019
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Table 4. Summarized characteristics of selected sties regarding weight-related perceived stigma

Author, yea Country Study Measure o Measure o Sample | Females | Target Weight status of participants (% total BMI Age Correlation coefficient o NOs NOS

design weight-related depression size (%) sample sample) perceived stigma with score Score

stigma Under | Normal | Overweighi | Obes Mean Mean - Depressior Anxiety
weight | weight (SD) range

Sutin, USA Longitudinal | Everyday CESC 1205: 60 Adults 1 24 38 37 - 67.31 - 9
2019* [66] (baseline discrimination more than +

weight bias Leave-Behind 50 years 10.05

assessment | Questionnaire

with ten including weight

year follow (yes/no)

up)
Duan, 201¢ China Cros«- Perceivec DASS-21 254 45.2 Colleges 10 30.17 0.50: - 7
[45] sectional discrimination and (2.53)

universities’
students
Duarte, 2017 | UK Cros«- Weight-focusec DASS-21 2,23¢ 10 Overweight 19.1 80.¢ 31.62 41.71 .61 - 8
[46] sectional external shame and obese (6.10) (12.34)
scale (WFES)

Duarte, Portuga Cros«- Other as Sham DASS-21 73 10C Overweight 15.1 12.2 72.€ 34.42 38.10 11 - 7
2015 [48] sectional Scale and obese (7.46) (10.88)
Spahlholz German' | Cross- Perceived weigk | Patient 484 45.¢ obes: 10C >3C 57.01 .31 - 9
2016 [65] sectional discrimination Health (14.86)

Questionnaire

(PHQ
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Table 4.

Summarized characteristics of selected sties regarding weight-related perceived stigma

Author, yea Country Study Measure o Measure o Sample | Females | Target Weight status of participants (% total BMI Age Correlation coefficient o NOs NOS
design weight-related depression size (%) sample sample) perceived stigma with score Score
stigma Under | Normal | Overweighi | Obes Mean Mean - Depressior Anxiety
weight | weight (SD) range
Hunger, USA Cros«- Perceivec Brief 171 .6 General Not reporte: 25.44 36.31 .38 - 6
2015 [54] sectional discrimination Symptom community (5.41) (12.41)
(Study 1 Inventory
was
extracted)
Troop,201.™ | UK Longitudinal | The Other a The Beck 55 10C Individuals Not reporte: 19.8 34.6 Other as - 9
1571 panel design| Shamer Scale Depression with a self- kg/m2 | years Shamer Scale
over 2.5 Inventory reported (Sh= (SD= with
years using past or 4.8 9.6 depression =
baseline current 0.73
measures eating
disorder Personal
Feelings
Questionnaire=
0.55
Magallares Spair Cros«- Multidimensional | Hospital 17¢ 34.7 Obes: 10C 42.75+ | 46.96 .48 A48 9
2017 sectional Perceived Anxiety and 8.32 (13.21)
Discrimination Depression
Scale Scale

* Studies not entered for meta-analysis: a= MedfeBince was reported; b= report effect size basesubscales
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Figure 5. Forest plot of overall pooled effect size regagdassociation of weight

related perceived stigma and depression

Study %
ID ES (95% CI) Weight
1
1
Duan, 2018 —=—— 055 (0.43, 0.68) 17.03
1
]
1
Duarte, 2017 ! —— 0.71 (0.67, 0.75) 18.28
]
1
]
Duarte, 2015 —_—r 0.11 (-0.12, 0.34) 14.21
I
Spahlholz, 2016 —_— 0.32 (0.23, 0.41) 17.68
|
]
|
|

Hunger. 2015 —_— 0.40 (0.25, 0.55) 16.41
1
\

Magallares, 2017 —_— 0.48 (0.33, 0.64) 16.40
,

Overall (I-squared = 94.5%, p = 0.000) <> 0.44 (0.26, 0.63) 100.00
1
\
1
\

MNOTE: Weights are from random effects analysis |
|
)

T T
75 0 75
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Table 5. Meta-regression regarding weight-related percestgpgina

Variable* B SE | p | fresidual (%) | Adj.R(%) | tad
Continent .077 15 .66 95.52 -20.74 .50
Measure of Stigma -.036 .06 b7 93.52 -15.26 .04
Measure of Depression -.032 .07 .67 93.94 -19.86 4 |0
Sample Size .0001 .00 .10 78.33 49.28 .02
Female participants (%) -.00007 .004 .96 88.29 528. .04
Target sample -.025 A2 .86 95.18 -26.82 .04
NOS score .022 .08 | .80 95.52 -28.18 .04
BMI mean -.002 .02 91 93.35 -40.9 .05
Age mean .0002 .01 99 94,55 -38.49 .06
*study design was not examined in moderator arglykie to all six studies entered for n-analysis

was cross sectional.
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Table 6. Results of sensitivity analysis for weightelated perceived stigma

Excluded study Pooled Fisher's z- | 95 % Confidence interval
score _ _
Lower Limit Upper Limit
Duan, 2018 416 192 .640
Duarte, 2017 .390 .266 514
Duarte, 2015 496 311 .681
Spahlholz, 2016 A71 .289 .652
Hunger, 2015 448 .241 .656
Magallares, 2017 431 218 .645
Pooled Fishers’ z (with all studies included) 441 .257 .625
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