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Summary

In recent years, there has been considerable research on the relation between weight

stigma and mental health, but no quantitative synthesis of the empirical evidence is

available to date. This meta‐analysis (105 studies, 59 172 participants, and 497 effect

sizes) fills this gap by quantifying the association between weight stigma and mental

health. Age, gender, and factors presumed to exert a protective role (i.e., adaptive

coping strategies and perceived social support) were tested as potential moderators.

The three‐level meta‐analytic model estimated under a random effects assumption

revealed a medium to large negative association between weight stigma and mental

health (r = −0.35). The overall association remained significant when controlling for

publication year, education, and body weight. There was substantial heterogeneity

in effect sizes between studies (I2 = 43%) and within studies (I2 = 56%). Surprisingly,

all moderator hypotheses had to be rejected. Body weight was a significant modera-

tor, indicating a stronger association between weight stigma and diminished mental

health with increasing body mass index. Future research might focus on explaining

the heterogeneity of findings and on testing causality as well as potential underlying

mechanisms.
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1 | INTRODUCTION

In 2016, more than 300 million children and adolescents and nearly 2

billion adults were affected by overweight or obesity, with rates still

rising.1 For adults, the WHO2 defines overweight as a BMI between

25 and 30 kg/m2 and obesity as a BMI ≥ 30 kg/m2. For children

and adolescents, overweight is defined as a BMI‐for‐age greater than
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1 SD above the WHO growth reference median, and obesity as a BMI‐

for‐age greater than 2 SDs above the reference median.3

Even though stigma and discrimination generally are considered a

threat to the fundamental values of inclusion and equality in Western

societies,4 weight stigma is frequently propagated and tolerated.5

Weight stigma (weight bias, weightism, or weight‐based discrimination)

describes the societal degradation through negative attitudes or

beliefs directed towards a person based on his or her weight.6 Weight

stigma is usually expressed through stereotypes, that is, unreasoned

judgements such as being lazy or unmotivated or lacking willpower

and discipline.5,6 These stereotypes may lead to prejudice, including
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

cense, which permits use, distribution and reproduction in any medium, provided

lf of World Obesity Federation

wileyonlinelibrary.com/journal/obr 1

https://orcid.org/0000-0003-0243-8463
https://orcid.org/0000-0002-1431-8461
https://orcid.org/0000-0003-2498-5054
http://creativecommons.org/licenses/by/4.0/
https://osf.io/6a7zt/
https://doi.org/10.1111/obr.12935
http://wileyonlinelibrary.com/journal/obr


2 EMMER ET AL.
social rejection, unfair treatment, or overt discrimination.4,5 Reasons

for weight stigma include the widespread beliefs that weight control

is a consequence of personal willpower7 and that discrimination moti-

vates individuals to lose weight.5 However, weight stigma and discrim-

ination have no known positive effects and no motivating function in

weight loss efforts.8-11 Instead, the experience of weight stigma is

associated with weight gain and other detrimental consequences for

mental and physical health.8-10 Given the high prevalence of both

overweight and corresponding weight stigma, this study focuses on

weight stigma based on overweight.

Stigma is a multidimensional phenomenon that comprises individ-

ual (microsocial) and structural (macrosocial) forms of discrimination.

The stigma constructs include public stigma and self‐stigma on the

microsocial level of discrimination, and structural stigma on the

macrosocial level of discrimination.12 Public stigma includes perceived

weight stigma and experienced weight discrimination. It is the most

obvious and widely recognised form of discrimination. Public stigma

is characterised by person‐to‐person discrimination based on explicit

or implicit weight stigma and stereotypes.13 In current research, public

stigma is often operationalised as the experience of a weight stigma

situation, that is, perception of negative attitudes, prejudice, or inap-

propriate behaviour of others.6,14 Self‐stigma describes the belief that

the stereotypes are true for oneself.15 Hence, self‐ and public stigma

are related to each other and form the concept of weight stigma as

an experience of negative attitudes towards individuals with over-

weight.8,14 Structural stigma occurs when an institution issues

stigmatising messages and frames a group negatively, spreading preju-

dice and discrimination.12 Structural stigma is institutionalised and

formed by socio‐political forces, usually in the form of policies that

restrict the opportunities of a stigmatised group, for example, in the

form of laws or mass media communication.12

Weight stigma and discrimination occur explicitly and implicitly in

nearly every important area of life.6 On the macrosocial level, stigma

occurs mostly through the media. In a wide range of media types, such

as newspapers, television shows, books, and even children's media,

individuals, and characters with overweight are frequently portrayed

in a stigmatising way.16 Even in obesity‐related health campaigns,

weight stigma is pervasive.17 Further, in social media, both weight

stigma (e.g., “fat shaming”) and supportive communities, such as the

“fat acceptance”movement,18 are present. Weight stigma in the offline

social domain is prevalent and consists mainly of exclusion from social

groups or negative talk about individuals with overweight.19 The social

consequences of weight stigma, such as social isolation and poor social

support,20 represent a serious health risk.21 The most frequent form of

peer harassment for children and adolescents is weight‐based teasing

and bullying in the context of education settings,5 not only by peers

but also by educators and teachers.22,23 To escape from stigma in the

education sector, some adolescents avoid going to school, which can

result in poor academic outcomes.24 Weight stigma in education set-

tings starts as early as preschool age5 and continues in the work envi-

ronment with on‐the‐job discrimination, discrimination in the hiring

process, and inequity in pay.25 Frequent stigmatisation in education

and employment settings might negatively impact a person's
socioeconomic status, which in turn is a significant predictor of

health.26 Further, weight stigma and prejudice towards patients with

overweight or obesity are common amongst health care professionals,6

signifying a major barrier to health care utilisation.27 This results in

decreased quality of care and health prevention for individuals with

overweight and consequentially in poorer health outcomes.6

Perceiving weight stigma is a stressful experience9 that is stable over

time and across important areas of life.28 Therefore, weight stigma is a

chronic stressor formany individuals and an important social determinant

of health. Even though stigma is a unique contributor to adverse health

outcomes,8,9 it is rarely targeted in prevention and intervention for indi-

viduals affected by overweight or obesity. Mental health consequences

especially are frequently ignored.10 Importantly, the mechanisms under-

lying the link betweenweight stigma andmental health are poorly under-

stood to date. Several qualitative reviews have summarised the current

state of research and suggest that weight stigma is associated with a

range of adverse mental health outcomes, such as depression, anxiety,

psychological distress, dysfunctional and disordered eating, and

decreased quality of life, self‐esteem, and body satisfaction (see8,9). The

increased risk for a wide spectrum of adverse psychological conse-

quences of weight stigma is thought to apply to adults as well as children

and adolescents.5 The findings from the numerous primary studies on the

association betweenweight stigma andmental health are heterogeneous

and complex.8,9 A quantitative synthesis of results across primary studies,

such as the current meta‐analysis, additionally shows the overall effect

size of the association betweenweight stigma andmental health and also

identifies sources of variations in effects, such asmoderators. The follow-

ing moderators were tested:

Gender. Current research describes weight stigma as a risk factor

for a range of emotional and psychological consequences for both girls

and women, and boys and men. However, empirical findings regarding

gender are inconsistent. While some studies suggest that men are

equally often targets of weight stigma and are just as vulnerable as

women,29,30 others report more weight stigma experiences in women

than in men,31,32 including in heterosexual relationships,20 educa-

tion,33 and employment settings.25 One explanation might be the per-

vasive ideal of physical attractiveness, which emphasises being thin as

central to feminine beauty.

Age. Weight stigma is extremely detrimental for children and ado-

lescents.22,34 Particularly adolescence is characterised by increased

attention to physical appearance and exertion of pressure to conform

to ideals of appearance concerning body shape and size.22 In addition,

children and adolescents are still developing a self‐identity, a stable

body image, and self‐esteem, which are crucial for well‐being and

can be strongly affected by weight stigma.22,34 Individuals gain greater

emotional stability, psychological resilience, and acceptance for a

broader range of body sizes and shapes with increasing age.35,36 The

tolerance of overweight increases in adulthood.37

Coping strategies. Coping strategies may be important contributors

to reducing the negative health consequences of weight stigma.29

Currently, there is limited evidence and synthesis in coping research

related to weight stigma.19,29 The Coping Response Inventory distin-

guishes between adaptive (e.g., positive self‐talk, self‐love, and self‐
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acceptance) and maladaptive (e.g., negative self‐talk, crying, and isolat-

ing oneself) coping strategies for dealing with weight stigma. Adaptive

coping strategies are associated with greater well‐being and increased

mental health, maladaptive coping strategies with poorer well‐being,

and decreased mental health.14 Importantly, it remains unclear if spe-

cific adaptive coping strategies vary in their impact on the association

of weight stigma and mental health.

Social support. Social support may also reduce the negative health

consequences of weight stigma.29 According to the stress‐buffering

hypothesis,38 social support is utilised to buffer the adverse effects

of stress on mental health. Social support has different functional

aspects that might buffer stress21,38: Emotional support describes an

offer of empathy, comfort, or compassion.39 Instrumental support

consists of assistance with resources, whereas appraisal represents

help in decision making.39 Informational support consists of advice

or information.39 The current literature does not provide evidence

for a buffering effect of social support against the consequences of

weight stigma. In their review, Papadopoulos and Brennan8 identified

only one study40 that investigated the moderating effect of social sup-

port; here, social support did not buffer against adverse consequences

of weight stigma. However, other studies investigating general stigma

have found that social support could buffer the adverse consequences

of stigma‐related stress for mental health.41 Hence, further research is

necessary to identify potential effects of different types of social sup-

port on the relation between weight stigma and mental health.
1.1 | Hypotheses

Given the literature reviewed above, we propose the following

hypotheses:

1. Weight stigma is negatively correlated with mental health.

In addition to this main effect, we hypothesize that the following

factors moderate the relation between weight stigma and mental

health:

2. Gender: The correlation between weight stigma and mental health

is stronger in women than in men.

3. Age: The correlation between weight stigma and mental health is

stronger in younger than in older people.

4. Coping strategies: The correlation between weight stigma and

mental health is weaker when adaptive coping strategies are used.

5. Social support: The correlation between weight stigma and mental

health is weaker when perceived social support is high.
1.2 | Control variables

To ensure that the overall association of weight stigma and mental

health and the potential moderator effects were examined
independently and were not confounded by other factors, we included

the following control variables in the analyses:

Publication year. Given the strong increase of overweight over the

last decades, it is possible that the frequency or intensity of perceived

weight stigma changed during this time. Moreover, important method-

ological changes in the young weight stigma research field could influ-

ence the study findings. One example of the impact of publication

year is the contradictory findings regarding weight stigma for women

versus men: Current studies report similar results for women and

men29 and girls and boys.5 However, earlier studies emphasised

weight stigma as a phenomenon for women only, for instance, in the

context of heterosexual romantic relationships,20 education,33 or

employment settings.25 These findings may reflect methodological

issues (e.g., general vs. context‐specific stigma) or real changes in the

experience of weight stigma and its consequences for women and

men.

Education level. A higher education level leads to an increased

probability of greater income and wealth and is associated with

enhanced competence to obtain and effectively use health‐related

information and cope with stressors.26 Accordingly, education level

is a significant predictor of health and may influence the association

of weight stigma and mental health as well as the effect of potential

moderators.

Body weight. Weight stigma can be experienced independently of

body weight and consequently might lead to adverse mental health

outcomes also for individuals whose body weight is not classified as

overweight based on BMI.42 Nevertheless, the risk of becoming a tar-

get of weight discrimination increases with each BMI percentile.5

Thus, we controlled for BMI in the analyses.
1.3 | Exploratory research questions

As stated above, the different types of weight stigma and mental

health outcomes are entangled in current weight stigma research.

Hence, one of the aims of this meta‐analysis was to test the role of

specific types of stigma as well as differential aspects of mental health

for the association between weight stigma and mental health. The fol-

lowing exploratory research questions were addressed:

1. Do the specific types of weight stigma, namely, public, self‐, and

structural stigma, show different strengths of association with

mental health?

2. Is the strength of the association similar for weight stigma and dif-

ferent types of mental health outcomes?

Following the advice of an anonymous reviewer, we additionally

tested the moderating effect of ethnicity on the overall association

between weight stigma and mental health.

3. Does ethnicity have a moderating effect on the overall association

between weight stigma and mental health?
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2 | METHOD

2.1 | Inclusion and exclusion criteria

To be included in the meta‐analysis, studies had to contain quantita-

tive data that determined the bivariate statistical association between

the assessed weight stigma and mental health outcomes. Published

and unpublished manuscripts written in English or German were con-

sidered without any restriction of the publication year.
2.2 | Literature search strategy and study selection

The keywords were identified, and the search strategy was developed

jointly with a research librarian. First, systematic literature searches

(last search performed on 14 May 2019) were conducted using the

following databases: PsycINFO, PsycARTICLES, PubPsych, PSYNDEX,

PubMed, Sociological Abstracts, Web of Science, Academic Search

Premier, ProQuest Dissertation and Theses Global, and PsyArXiv.

Stigma‐related keywords were used with each of the overweight‐

related and mental‐health‐related keywords in turn. Note that because

both free and controlled vocabulary (e.g., MeSH terms in PubMed,

thesaurus in PsycINFO, or subjects in Sociological Abstracts) were

used, the search strategy was adapted to the different databases.

For the detailed search strategy, please refer to Tables S1 to S10.

To identify unpublished studies, authors who have published fre-

quently on weight stigma as well as relevant scientific societies (e.g.,

The Obesity Society and Society for Health Psychology) were

contacted via mail or mailing lists and asked to provide unpublished

articles or data. We did not receive any unpublished data for inclusion

in this meta‐analysis.

The search was cross‐referenced using backward and forward

searches. The backward search was implemented by examining the

reference list of relevant reviews or non‐quantitative manuscripts

manually. We used Web of Science for the forward search.

Eligibility of studies was assessed in two steps: (a) Titles and

abstracts of 2 739 records were screened to exclude irrelevant stud-

ies (e.g., examining psychological effects of diabetes or cardiovascu-

lar diseases), and (b) the remaining 311 manuscripts were screened

in full for eligibility. In the first step, the inclusion of 200 randomly

chosen studies was determined independently by the first author

and a trained second rater. Because we obtained a perfect agree-

ment rate (100%), the remaining studies were screened by only

one rater. The full‐text review‐eligible studies that were not elec-

tronically accessible were obtained through interlibrary loan or con-

tact with the authors. If neither method was successful, the

manuscripts were excluded (n = 2 dissertations). Further, two studies

with only longitudinal data were excluded for methodological incon-

sistency as all other included data were correlational. Longitudinal

and experimental studies were included if they reported eligible

zero‐order correlative baseline data. After the exclusion of a total

of 207 ineligible manuscripts, 104 manuscripts were included in

the analysis (for references of included studies see Table S11),
yielding 105 studies with 497 effect sizes (see Figure 1 for a

PRISMA43 flowchart).
2.3 | Coding procedure

For the data extraction, a standardised coding manual was developed

and independently piloted by two coders, using three randomly cho-

sen eligible studies. Any discrepancy encountered was solved by con-

sensus, and the manual was changed accordingly. The relevant data of

each manuscript were coded in three hierarchically linked levels: (a)

study level, (b) sample level, and (c) effect‐size level. Not reported

information (not available, NA) was treated as a missing value and

omitted from the analyses. The coding manual is provided inTable S12.

The data were extracted independently by two coders. To determine

the intercoder reliability, Krippendorff's alpha was calculated using

the reliability calculator ReCal.44 Krippendorff's alpha was adequate

for the variables of interest (range: .76 to .97; see Table S13 for

detailed information).45 Disagreements between the coders were

reviewed and corrected using the source text of the respective pri-

mary study.
2.4 | Effect size

Pearson's product‐moment correlation coefficient r was used to deter-

mine the quantitative bivariate association between weight stigma and

the corresponding mental health outcomes. Negative coefficients indi-

cated lower mental health with higher levels of perceived weight

stigma: decreased self‐esteem, well‐being, quality of life, or body

image satisfaction; or increased frequency and intensity of psycho-

pathological symptoms (e.g., depression, anxiety) or psychological dis-

tress. If statistics other than r were reported, such as means and

standard deviations, the statistics were converted into r using the

Lipsey and Wilson46 formulas. Spearman's rank‐order correlation r

was treated equally to Pearson's r in the data extraction and analysis.

Regression coefficients differed fundamentally in the type of control

variables (e.g., some studies controlled for age and gender, whereas

others controlled only for BMI). Accordingly, regression coefficients

were not used for the analysis. When authors reported insufficient

statistics to calculate r (e.g., incomplete data, or partial regression

coefficients), the authors were contacted and asked to provide the

respective correlative data. Twelve authors provided data (n = 14

manuscripts); the remaining manuscripts (n = 20) were excluded from

the analysis. For stabilising variance in the analyses, the effect size r

was transformed into Fisher's Zr.
47 For figures and plots, as well as

for the report of results, the back‐transformed r values were used.
2.5 | Meta‐analysis procedure

Eligible primary studies reported mostly more than one effect size, for

example, the association of weight stigma with multiple mental health

outcomes. This interdependence of effect sizes (i.e., sampling covaria-

tion) leads to a nested data structure in the form of three hierarchical
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levels. To account for the sampling covariation while simultaneously

preserving all information and maximising the statistical power, a

three‐level meta‐analytic model was fitted to the data.48 The model

considers three variance components, distributed over the hierarchical

linked levels: the sampling variance of effect sizes at Level 1, the var-

iance between effect sizes from the same sample at Level 2 (within‐

study variance, accounts for sampling covariation), and the variance

between studies at Level 3.49 As the primary studies differed in the

way weight stigma and mental health outcomes were assessed, poten-

tial systematic variance between studies was considered with a

Hedges/Olkin‐type random effects assumption.50

The data synthesis was conducted with the statistic software

RStudio version 1.1.456,51 using the R package metafor.52 To assess

the significance of model coefficients, the Knapp and Hartung53

adjustment was used to decrease the probability of unjustified signif-

icant results.48 For significance testing, a 95% CI was used. Missing

values were omitted from the analyses.
2.5.1 | Overall association of weight stigma and
mental health

To investigate Hypothesis 1, a three‐level random effects model was

applied to the data to estimate the overall association of weight

stigma and mental health. For estimation, the average of the Fisher's

Zr was weighted by an inverse variance component containing respec-

tive sampling variance and covariance.52
2.5.2 | Heterogeneity

Following the recommendations of the Cochrane Collaboration,54

Cochran's Q test was used to assess homogeneity55 and I2 to assess
heterogeneity.54 To estimate the parameters that describe the vari-

ance of the estimated true scores within studies (σ21 at Level 2) and

between studies (σ22 at Level 3), the restricted maximum likelihood

estimation method was used.52 The intraclass correlation for true

effects within a study (ρ) represents the correlation of underlying true

effects within studies. A medium to high correlation indicates the

necessity of modelling a three‐level structure. To determine the signif-

icance of within‐study and between‐study variance, two separate one‐

sided log‐likelihood‐ratio tests (null hypotheses of variance compo-

nent equals zero) were performed. An adapted version of I2 was used

to evaluate the proportions of total variation of true effects due to the

three levels.48 Higgins and Green54 suggested the following conven-

tions for the interpretability: I2 < 40% might not be important and I2

= 30% to 60% might indicate medium, 50% to 90% substantial, and

75% to 100% considerable heterogeneity.
2.5.3 | Moderator analyses

If heterogeneity assessment indicated that there was significant vari-

ance on Levels 2 and 3, moderator analyses were conducted to test

variables that may explain the heterogeneity. Accordingly, moderator

analyses contribute to the understanding of the effect of individual

and contextual factors on the association of weight stigma and mental

health. To determine whether the included moderators are significant,

omnibus tests were performed.48 To test our hypotheses, the effects

of the following potential moderator variables were tested in three‐

level mixed effects meta‐regressions: gender proportion of the sample

(percentage female participants), mean age of the sample, use of adap-

tive coping strategies (use vs. non‐use), and perceived social support

(perceived vs. non‐perceived)



6 EMMER ET AL.
2.5.4 | Control variables

The following variables were centred around their means and were

included separately as moderators: publication year of study, educa-

tion level of sample, and body weight (mean BMI of sample). Educa-

tion level was classified according to the International Standard

Classification of Education (ISCED)56 and aggregated into low,

medium, and high education according to the suggestions from

Eurostat.57 For body weight, the mean BMI of the samples was used.

For further details on the coding procedure and operationalisation of

variables, please see the coding manual in Table S12.
2.6 | Exploratory moderator analyses

2.6.1 | Type of weight stigma and mental health
outcomes

To test if different types of weight stigma show different strengths

of association with mental health and whether weight stigma is dif-

ferentially associated with different mental health outcomes, inde-

pendent meta‐regression models examining the association of

weight stigma and mental health were tested. Separate three‐level

random effects meta‐analyses were conducted for all subtypes, that

is, meta‐analyses for the association of a specific weight stigma type

and mental health, or for the association of weight stigma and a spe-

cific mental health outcome.
2.6.2 | Moderating effect of ethnicity on the associ-
ation between weight stigma and mental health

Given the overwhelming focus on White samples in the literature, we

could only undertake a crude analysis (White vs. non‐White) to test

the effect of ethnicity on the association between weight stigma and

mental health. As one of the dominant assumptions in the weight

stigma literature is that weight stigma affects people of colour less

than it does White people (e.g.,58-60), we operationalised the informa-

tion on ethnicity as the proportion of individuals referring to them-

selves as White in the respective sample.
2.7 | Publication bias

A critical issue in meta‐analyses is the risk of publication bias. Pri-

mary studies with significant results are more likely to get published

and therefore included in the analysis compared with studies with

non‐significant results.61 In the current meta‐analysis, the risk of

publication bias is low because the included data are almost exclu-

sively descriptive and a great effort was made to include unpub-

lished data. Nevertheless, the risk of publication bias was assessed

using funnel plot asymmetry as an indicator. To test for publication

bias, the inferential Egger's regression test was used.62 As the avail-

able methods to identify publication bias have not been evaluated in

multilevel meta‐analytic research,48 a univariate linear mixed effects
model was used for data synthesis. If there was a significant funnel

plot asymmetry, the trim‐and‐fill method63 was used to provide an

estimate of the number of missing studies resulting from publication

bias and an adjusted effect size.54 Additionally, to evaluate the

robustness of the analysis, failsafe N64 was used, which estimates

the number of studies with non‐significant results required to nullify

the overall mean association.
3 | RESULTS

3.1 | Study and sample characteristics

The publication year of the 104 manuscripts ranged from 1991 to

2019. Of the included studies, 85% were journal articles and 15% dis-

sertations. Of the journal articles, 40% reported projects that received

public funding. Only one project received commercial funding, indicat-

ing no risk of bias due to a possible conflict of interest. Within the 105

included studies, an average of 4.78 (range: 1–21) effect sizes from n =

118 unique samples, with a total of N = 59 172 (range: 23–12 074)

participants, were included.

Most effect sizes (93%) assessed weight stigma in general daily life;

only 33 (6%) measured weight stigma in specific life domains (k = 32 in

interpersonal and k = 1 in health care settings). Regarding the type of

weight stigma, 51% of effect sizes referred to public stigma, 45% to

self‐stigma, and only 2% to structural stigma (the remaining 2% to

implicit weight bias). For an overview of the assessed mental health

outcomes, see Figure S1. For detailed information about each included

study and corresponding effects (e.g., weight stigma measures), see

Table S14. Validated and non‐validated measures for weight stigma

and mental health outcomes were included in the analysis to ensure

comprehensiveness. To examine whether the methodological quality

of tools used affects the strength of the overall association between

weight stigma and mental health, dummy‐coded moderator variables

were added simultaneously to the meta‐regression. The extended

meta‐regression model revealed a significant result of the omnibus

test, F (2, 494) = 5.28, P = .005. The coefficient for weight stigma

measures was significant (β = −0.086, P = .002), indicating that vali-

dated weight stigma measures do produce slightly stronger effects

for the association between weight stigma and mental health com-

pared with non‐validated measures for weight stigma. The coefficient

for mental health measures was not significant (β = −0.028, P = .062).

Sociodemographic information about the sample is shown in

Table 1. Education level was not reported for 37% of included sam-

ples; 14% had a high education level, 6% a low or medium education

level; 19% of included samples consisted of university students, and

24% consisted of students in schools (please see Figure S2 for an

overview of the distribution of education level among the effect sizes).

For a graphical illustration of the distribution of the sample character-

istics gender, age, and BMI among effect sizes in relation to the pub-

lication year, see Figure 2. The distribution of ethnicity among effect

sizes in relation to the publication year is illustrated in Figure S3.
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3.2 | Hypothesis 1: overall association of weight
stigma and mental health

The three‐level random effects meta‐regression revealed a mean

effect of r = −0.35 (P < .001, 95% CI [−0.38, −0.32], SE = 0.02)

between perceived weight stigma and mental health across all studies.

For a summary of the results, see Figure 3 for a funnel plot. All param-

eter estimates of the meta‐regression model are presented in

Table S15, the profile likelihood plots in Figure S4.
3.3 | Heterogeneity

The Q test of homogeneity revealed significant variation between all

effect sizes in the data set, Q(496) = 125 309.45, P < .001. The vari-

ance components σ21 = 0.15, χ2(1) = 4222.18, P < .001, and σ2
2 =

0.13, χ2(1) = 93.01, P < .001, were significant (for profile likelihood

plots see Figure S4). The intraclass correlation ρ = .57 indicated a

medium to large correlation of the underlying true effects within stud-

ies. Of the total heterogeneity, I2 = 56% could be attributed to vari-

ance at Level 2 and I2 = 43% to variance at Level 3. Only 0.2% of

the total variance could be attributed to sampling variance (Level 1).
3.4 | Moderator analyses

Moderator analyses were performed to investigate variables that may

explain the significant within‐study and between‐study variance. All

parameter estimates of the meta‐regression models are presented in

Table S15, the profile likelihood plots in Figure S5.
3.4.1 | Hypothesis 2: Moderating effect of gender

The extended meta‐regression model with gender as moderator (k =

496 effect sizes) revealed a non‐significant result of the omnibus test,

F (1, 494) = 1.58, P = .209. The residual heterogeneity was significant,

Qe(494) = 121 400.71, P < .001; thus, gender did not explain the het-

erogeneity in the findings.
TABLE 1 Descriptive statistics of the total sample based on the data
extracted from primary studies

Sample characteristic n M (SD) Mdn Range

Age of sample (years) 111 30.54 (15.44) 32.74 9.00 ‐ 67.50

Gender of sample (%

female)

117 70% 73% 0% ‐ 100%

Ethnicity (% white) 71 64% 76% 0% ‐ 98%

BMI (kg/m2) 86 32.29 (8.44) 32.29 16.27 ‐ 49.55

Obesity (% obese) 66 57% 59% 0% ‐ 100%

Note. n = number of samples.
3.4.2 | Hypothesis 3: Moderating effect of age

For age (k = 463), the omnibus test was not significant, F (1, 461) =

3.79, P = .052. The residual heterogeneity was significant, Qe(461) =

18 938.76, P < .001.
3.4.3 | Hypothesis 4: Moderating effect of adaptive
coping strategies

The omnibus test for use of adaptive coping strategies (k = 497) was

not significant, F (1, 495) = 0.75, P = .387; the residual heterogeneity

was significant, Qe(495) = 117 098.26, P < .001.
3.4.4 | Hypothesis 5: Moderating effect of perceived
social support

No included studies reported perceived social support of the partici-

pants; hence, a potential moderating effect of social support was not

examined. Please note that the data from the only identified study

assessing social support in the review by Papadopoulos and Brennan8

could not be included due to insufficient description of the data.
3.5 | Control variables

Adding control variables separately did not change the significance

and size of the mean effect for weight stigma and mental health,

which therefore remained robust while controlling for publication

year, education, or BMI (all estimates in Table S15). The omnibus tests

for publication year (k = 495), F (1, 493) = 2.76, P = .097, and educa-

tion (k = 96), F (1, 94) = 0.12, P = .728, were not significant. For BMI

(k = 387), the omnibus test was significant, F (1, 385) = 4.68, P =

.031. The regression coefficient, β = −0.04 (P = .031), indicates a

slightly stronger association between weight stigma and diminished

mental health with increasing BMI of the participants.
3.6 | Publication bias

To detect a potential publication bias, a two‐level random effects

model was used (r = −0.33, P < .001, 95% CI [−0.35, −0.31]).48 The

trim‐and‐fill plot imputed no effect sizes but showed funnel plot asym-

metry. Egger's regression test supported this result and revealed a sig-

nificant funnel plot asymmetry with a positive skew (z = 4.96, P <

.001), indicating that highly negative correlations seem to be missing,

that is, that the meta‐analytic model might underestimate the real

strength of the association between weight stigma and mental health.

The estimate for the adjusted effect size was r = −0.33 (P < .001, 95%

CI [−0.35, −0.31]), thus similar to the non‐adjusted overall effect size.

Failsafe N indicated a robust correlation between weight stigma and

mental health since at least 21 914 386 effect sizes with non‐signifi-

cant findings are required to invalidate the overall association.64



FIGURE 2 Distribution of (A) gender: proportion of female participants in the sample (y axis), (B) age: mean age of participants in the sample (y
axis), and (C) body mass index (BMI): mean BMI of participants in the sample (y axis) and the corresponding number of effect sizes (represented by
the diameter of the circles) in relation to the publication year of the manuscripts (x axis)
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3.7 | Exploratory analyses

3.7.1 | Type of weight stigma

The different types of weight stigma were used to build subsets to

conduct separate three‐level random effects meta‐analyses. The

meta‐analytic model for self‐stigma (k = 222) revealed a larger effect

(r = −0.39, P < .001) compared with estimates for public stigma (k =

241; r = −0.33, P < .001), structural stigma (k = 8; r = −0.28, P <

.001), and implicit weight bias (k = 11; r = −0.17, P < .001). The esti-

mated parameters of the models can be obtained from Table S16;

for funnel plots see Figure S6.
3.7.2 | Type of mental health outcome

The extracted mental health outcomes were self‐esteem, well‐being,

quality of life and life satisfaction, symptoms of depression, symptoms

of anxiety, body image dissatisfaction, eating disorders and dysfunc-

tional eating, psychological distress and other psychopathological
symptoms, and a residual category (based on a small number of effect

sizes) mainly consisting of self‐concept‐related mental health out-

comes that emerged during coding: self‐evaluation, self‐worth, self‐

efficacy, self‐confidence, and negative self‐statements (Figure S1).

For each individual mental health outcome, separate three‐level ran-

dom effects meta‐analyses were conducted. Note that a negative cor-

relation coefficient indicates diminished mental health, for example,

decreased quality of life and life satisfaction, increased psychological

distress or frequency and intensity of psychopathological symptoms,

or a negative self‐concept. The meta‐analytic models showed compa-

rable effects for the different mental health outcomes: the strongest

effects for body image dissatisfaction (k = 85; r = −0.39, P < .001),

quality of life (k = 49; r = −0.38, P < .001), symptoms of depression

(k = 89; r = −0.37, P < .001), dysfunctional eating (k = 96; r = −0.35,

P < .001), symptoms of anxiety (k = 25; r = −0.35, P < .001), and psy-

chological distress (k = 60; r = −0.33, P < .001). The effects for self‐

esteem (k = 82; r = −0.29, P < .001), other self‐concept‐related out-

comes (k = 10; r = −0.20, P < .001), and well‐being (k = 4; r = −0.22,

P = .003) were slightly smaller compared with the overall association



FIGURE 3 Funnel plot of the overall association between weight
stigma and mental health. The diagonal lines represent confidence
intervals, and the white region corresponds to P > .10, the light grey
region to P = .10 to .05, the dark grey region to P = .05 to .01, and the
region outside of the funnel to P < .01
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of weight stigma and all mental health outcomes. Please note that the

number of effect sizes vary widely between the different mental

health outcomes (see Table S17 for all parameter estimates, Figure S7

for funnel plots).
3.7.3 | Moderating effect of ethnicity

For ethnicity (k = 277), the omnibus test was not significant, F (1, 275)

= 0.41, P = .523; the residual heterogeneity was significant, Qe(275) =

26 720.35, P < .001. The parameter estimates of the meta‐regression

model are presented in Table S15, the profile likelihood plots in Figure

S5.
4 | DISCUSSION

The current meta‐analysis quantified the relation between weight

stigma and mental health, using data from more than 59 000 partici-

pants from 105 studies. The results show that higher perceived weight

stigma is significantly associated with diminished mental health. This

association remained significant and comparable in size even when

controlling for different study and sample characteristics, namely, pub-

lication year, education level, and body weight. Body weight was a sig-

nificant moderator, indicating a stronger association between weight

stigma and diminished mental health with increasing BMI. None of

the hypothesised moderators (gender, age, adaptive coping strategies,

and social support) influenced the relation between weight stigma and

mental health. Importantly, no data were available for the proposed

moderator perceived social support.
4.1 | Interpretation of the results

This meta‐analysis showed a medium to large effect for the associa-

tion between weight stigma and mental health: the greater the per-

ceived weight stigma, the worse the mental health status. By adding

a quantitative estimate, the current meta‐analysis builds on and

extends the evidence from prior reviews, which also reported a nega-

tive impact of weight stigma on mental health (e.g.,8,9). The overall

effect remained significant and comparable in size when controlling

for moderator and control variables, supporting Hypothesis 1.

The heterogeneity analyses showed a substantial amount of unex-

plained within‐study and between‐study variance. To explain the het-

erogeneity, the moderating effects of gender, age, adaptive coping

strategies, and perceived social support in the relationship between

weight stigma and mental health were tested. Contrary to our predic-

tion (Hypothesis 2), no moderating effect was found for gender. This

might be due to several reasons: First, studies reporting a differential

impact of weight stigma for women and men specifically focussed

on relationship outcomes20,33 or employment settings.25 However,

less than 10% of included studies focussed on these life domains;

the vast majority of studies focussed exclusively on weight stigma in

general. Second, the majority of extracted effect sizes stem from pop-

ulations that consisted nearly exclusively of women. The lack of male

participants could be a methodological explanation for the absence of

a moderating effect of gender. Importantly, more recent studies

included more male participants. Therefore, future meta‐analyses

should again consider gender as a potential moderator.

No moderating effect of age was found. This finding is contrary to

Hypothesis 3, in which a stronger association between weight stigma

and mental health was assumed for younger compared with older indi-

viduals. A potential explanation might be that even though younger

individuals may be more vulnerable to stigma and discrimination, older

individuals experienced weight stigma more often during their

prolonged lifetime. This chronic stigma‐related stress and respective

accumulation of adverse health outcomes might have led to similar

effects for weight stigma and mental health independently of the

age of participants.

The extracted data on coping consisted of only weight loss

attempts, rather than strategies specifically used to cope with stress

related to weight stigma. Coping did not influence the relation

between weight stigma and mental health. For perceived social sup-

port, no eligible data were available at all. Consequently, the assumed

stress‐buffering effect of adaptive coping strategies in Hypothesis 3

and postulated protective function of social support in Hypothesis 4

were not supported by the available data.

We found no influence of ethnicity on the overall association

between weight stigma and mental health (Exploratory Research Ques-

tion 3). The vast majority of participants in included studies on weight

stigma identified as White. Therefore, we could assess only whether

the relation between weight stigma and mental health differs between

people who identify as White versus non‐White. This might be a meth-

odological reason for the non‐significant result of the influence of eth-

nicity on the association between weight stigma and mental health.
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Moreover, separate meta‐analyses were conducted for the associ-

ation of different types of weight stigma and different types of mental

health outcomes (Exploratory Research Questions 1 and 2). Especially

self‐stigma, with a medium effect, had a strong association with men-

tal health; a slightly smaller effect was found for public stigma and cor-

responding mental health outcomes (Research Question 1). This

finding is in accordance with the meta‐analytic estimates provided

by Livingston and Boyd,65 who found similar medium to large effect

sizes for the association of internalised mental health stigma and var-

ious mental health outcomes. Also, the medium effect for public

stigma is comparable to meta‐analytic estimates for the association

of perceived general stigma and mental health.66 The marginally larger

effect for internalised stigma might be a consequence of the accep-

tance of prejudice and negative stereotypes being true for oneself.

Hence, weight stigma becomes relevant for the self, which might

impact mental health in a strong way. Furthermore, it is potentially

more difficult or even impossible to escape the adverse stigma‐related

stress when weight stigma is internalised.

Further, a particularly strong association was found for the relation

between weight stigma and body image dissatisfaction, quality of life,

and symptoms of depression, whereas the relationships between

weight stigma and self‐esteem, well‐being, and other mental health

outcomes related to self‐concept were smaller compared with the

mean effect (Exploratory Research Question 2). These findings imply

that weight stigma differs in association strength between specific

mental health outcomes.

In sum, a significant amount of heterogeneity remained unex-

plained, even after adding a variety of potential moderator and control

variables. Importantly, the association of weight stigma and mental

health remains significant while controlling for publication year, age,

and body weight. This implies that weight stigma has a unique effect

on mental health.

4.2 | Risk of bias

The positive skewness of the funnel plot indicates that studies with no

effect, a small negative effect, or even a positive association between

weight stigma and corresponding mental health outcomes tend to be

overreported. This suggests that the meta‐analytic model might

underestimate the real strength of the association, which seems

unusual, as typically studies with large significant effects tend to be

overreported.61 A possible methodological explanation might be the

inclusion of non‐validated measures for weight stigma, as validated

weight stigma measures did produce stronger effects for the associa-

tion between weight stigma and mental health compared with non‐

validated measures. At the same time, as a random effects model

was used and substantial heterogeneity is present in this meta‐analy-

sis, the probability is high that the funnel plot is asymmetric regardless

of the presence of publication bias. Besides, failsafe N indicated that

the overall estimate seems to be largely unaffected by selective publi-

cation practice.

Another bias that could have affected the results is reporting bias.

It describes the tendency of authors who report only a few effects to
pick the large effects and omit the smaller effects.49 As a three‐level

approach was used in this meta‐analysis, the sampling covariation of

effect sizes was considered. Thus, effect sizes from studies reporting

a higher number of effects were given less weight in the results than

studies reporting a lower number of effects. Consequently, the use

of a three‐level approach might have led to a larger mean estimate

of the overall association.49

At the moment, promising new methods to correct for publication

bias are being developed (e.g.,67), although these are still at an early

stage of development. Therefore, reducing the risk of bias in primary

studies (e.g., by incentivising preregistration and open science) needs

to be a priority.
4.3 | Limitations and future research

Although a strong relation between weight stigma and mental health

was found, the current data provide merely correlative evidence. Addi-

tionally, the estimates are based on exclusively cross‐sectional data,

which does not allow us to draw conclusions about the direction of

the effect or causality. It remains uncertain whether weight stigma

affects mental health, or whether individuals with a diminished mental

health status, particularly decreased levels of quality of life, are espe-

cially vulnerable to weight stigma. Future research needs to examine

the causal relationship using experimental and longitudinal designs.

Even though conducting experimental research on weight stigma is

challenging due to ethical restrictions, some studies have manipulated

weight stigma experimentally (e.g.,68-70). However, given ethical limita-

tions and the artificial nature of experiments on weight stigma,

conducting cohort studies or intensive longitudinal studies using expe-

rience sampling seems more feasible and informative (e.g., concerning

ecological validity). Moreover, qualitative research is needed to disen-

tangle the complex concepts of stigma and discrimination experiences,

such as teasing, unfair treatment, or bullying, which are still

intertwined in current weight stigma research. Currently, little is

known about the different phenomena of weight stigma, about their

specific subjective meanings, individual biopsychosocial conse-

quences, and their interactions. Theoretical‐conceptual work on

mechanisms underlying the effect of the different types of weight

stigma in specific life areas could further advance this research area.

Future studies should focus on the investigation of moderators to pro-

vide an understanding of individual and contextual factors affecting

the association of weight stigma and mental health.
4.4 | Implications

The current meta‐analysis for the first time quantified the strength of

association between weight stigma and mental health, showing a

strong association that remained comparable in size even after con-

trolling for other relevant factors, namely, publication year, education

level, and BMI. Importantly, this meta‐analysis also showed that the

studies included are largely of a cross‐sectional nature. Thus, despite

general agreement that stigmatisation is unfair and harmful and should
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be reduced, these findings cannot be informative about an improve-

ment in mental health as a consequence of reduced weight‐related

stigma. This meta‐analysis also highlights what is not yet known about

weight stigma and mental health, as only a few potential moderators

have been investigated. Particularly, the lack of research on protective

factors such as social support and adaptive coping is striking. Also,

more frequently including men and different life domains in this

research seems important and could contribute to a better explanation

of the great heterogeneity of findings.

Despite the correlational nature of the current findings, the strong

association between weight stigma and various mental health out-

comes suggests that weight stigma should be addressed in society at

large, with health professionals, policy makers, and importantly, people

with overweight and obesity. Surprisingly, most health‐related inter-

ventions working with individuals affected by overweight or obesity

do not address weight stigma but rather focus on weight loss.71

Broadening the focus by considering weight stigma might enhance

the currently comparably low effectiveness of these interventions.72

Further, it is not certain that all individuals with overweight want to

reduce their weight, but they might need support to deal with the

harmful consequences of perceived weight stigma.
4.5 | Conclusions

This meta‐analysis quantifies the correlative evidence for the negative

consequences of weight stigma for a range of mental health outcomes.

To improve the well‐being and protect the psychological functioning

of individuals with overweight or obesity, addressing weight stigma

is a promising avenue. One third of the world's population are affected

by overweight and consequently at high risk of being affected by

weight stigma. Education about overweight and weight stigma as well

as policies to protect people with overweight against stigma is an

important challenge for better mental health on a global level.
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