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OBJECTIVE: To systematically review studies that have assessed the mediating role of internalised weight stigma on the
relationship between experienced/perceived weight stigma and any biopsychosocial outcomes.
METHODS: PsycINFO, PsycExtra, Web of Science, CINAHL, Medline and Embase were systematically searched. Identified studies
were double screened (HB and XPG).
RESULTS: Seventeen studies (across 16 articles) met our inclusion criteria (N= 21,172), and almost all studies measured only
psychological outcomes (n= 15). Eight studies found consistent evidence for internalised weight stigma as a mediator of the
relationship between experienced/perceived weight stigma and disordered eating outcomes. Preliminary evidence was found for
the mediating role of internalised weight stigma on the relationship between experienced/perceived weight stigma and body
shame, body dissatisfaction, exercise behaviour, healthcare experiences and behaviours, bodily pain and parental weight talk.
However, the findings were inconsistent for depression and anxiety, although only two studies reported these.
CONCLUSION: This review provides preliminary evidence for internalised weight stigma as an intervening variable in the
relationship between experienced/perceived weight stigma and adverse health outcomes. Results suggest that there are potential
benefits of interventions addressing internalised weight stigma to improve health outcomes. However, these findings must be
considered in the context of the psychometric limitations of the Weight Bias Internalisation Scale, which was used in all but
one study.
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INTRODUCTION
Many of the negative health outcomes associated with over-
weight/obesity are also associated with individuals’ experiences,
perceptions, anticipation and internalisation of weight stigma
[1, 2]. Weight stigma broadly refers to the social penalising or
denigration of individuals because of their weight [3, 4]. Typically,
weight stigma manifests as stereotypical beliefs (e.g., lacking
willpower), negative attitudes (e.g., “I do not like people with
overweight”) or behaviours (e.g., social rejection, discrimination).
Perceptions and experiences of weight stigma by people with
overweight/obesity can range from seeing negative representa-
tions of individuals with higher weight in the media (e.g., “fat
Monica” in the popular situation comedy Friends), to being called
names, to being treated differently because of one’s weight (e.g.,
less likely to be interviewed despite equal qualifications and
experience compared to their non-overweight counterparts [5]).
Research shows these experiences and perceptions of stigma are
prevalent across settings, such as in the home, in the workplace,
and in healthcare [4, 6].

The literature on weight stigma often makes the distinction
between felt and enacted stigma (i.e., perceived versus experi-
enced weight stigma). However, some measures that purport to
measure one type of stigma include items that seem to measure
the other type of stigma. For example, there are some items on
the widely used Stigmatising Situations Inventory [7], which
intends to measure experienced weight stigma, that could
arguably be measuring perceived weight stigma (e.g., “being
stared at in public”) (p. 224). Further, we would argue that from
the perspective of the target, whether people actually stared at
them or the person just felt they did might make no difference.
Similarly, Emmer et al. [1] meta-analysed the correlates of
experienced and perceived weight stigma and classified these
types of stigma under the umbrella term ‘public stigma’. In this
review, we have chosen not to make a distinction between
perceived/experienced weight stigma.
Recent research [8–10] has found that perceived/experienced

weight stigma is linked to poor physical and mental health
outcomes. For example, cross-sectional studies show weight
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stigma is associated with anxiety, substance use, antisocial
behaviour [11], depressive symptoms, low self-esteem, diabetes
risk, and social isolation [12, 13], even when controlling for BMI.
Intriguingly, based on “scattered evidence” [14] (p. 791), some
argue that stigmatising individuals with overweight/obesity can,
for some, be a trigger to seek help for weight loss [15]. However,
there is extensive evidence to the contrary. Specifically, even
when controlling for BMI, experiencing weight stigmatisation is
consistently associated with adverse health outcomes, such as
increased mortality risk [16] and poorer mental and physical
health [1, 9, 17, 18]. In addition, weight stigma is associated with
unhealthy eating and weight control behaviours (e.g., binge
eating and emotional overeating [19, 20]). Experimental evidence
also shows that individuals exposed to weight stigmatising stimuli
(e.g., videos or news articles) had higher food intake than those
not exposed to weight stigmatising material [21, 22].
Longitudinal evidence from a sample of 3609 adults in the

United Kingdom indicated that from baseline to a 4-year follow-
up, perceived weight stigma accounted for 27% of the prospective
association between overweight/obesity and greater physiological
dysregulation (as measured by several biomarkers of metabolic,
cardiovascular, and immune functioning) [23]. This effect
remained even when adjusted for BMI, initial health conditions,
physiological dysregulation levels, sociodemographic character-
istics, and health conditions. Similarly, a recent meta-analysis [1]
found that high perceived/experienced weight stigma is asso-
ciated with poorer mental health outcomes (r=−0.33, p < 0.001,
k= 241). Lastly, there is preliminary evidence that anticipated
weight stigma predicts disordered eating [2, 24], unhealthy weight
control behaviour (e.g., fasting, purging) [25], alcohol use, sleep
disturbances, and comfort eating (while controlling for BMI) [24].
In sum, research has found that weight stigma (perceived,
experienced and anticipated) is an important predictor of several
negative health outcomes that are often attributed primarily to
overweight/obesity [26].

Internalisation of weight stigma
In addition to perceived, experienced, and anticipated weight
stigma, researchers have increasingly become interested in the
extent to which individuals internalise weight stigma (also referred
to as self-stigma or self-directed weight stigma). It has been
proposed [27] that internalised weight stigma is characterised by
several components of an individual’s perception of the self and
their identification as having overweight/obesity. These include (a)
awareness of and agreement with negative stereotypes about
weight (e.g., “Fat people are lazy”), (b) application of negative
stereotypes to the self (e.g., “I am lazy”), and (c) mistreatment or
devaluation of oneself because of perceived self-classification as
‘overweight’ (e.g., “I am less attractive than most other people

because of my weight”) [27]. Meta-analytic evidence shows that
internalised weight stigma is associated with poor mental health
outcomes (e.g., depression, body image disturbance; r=−0.39, p
< 0.001, k= 222) [1].
In the last decade, there has been increased research attention

devoted to investigating the role of internalised weight stigma as
a mediator of the relationship between perceived/experienced
weight stigma and a range of biopsychosocial outcomes (see Fig.
1 below). For instance, a theoretical model by Tylka et al. [28]
suggests that internalised weight stigma mediates the relationship
between experienced/perceived weight stigma and psychological
well-being and physical health.
There is preliminary evidence to support this theoretical model

[29, 30]. Specifically, Forbes and Donovan [31] found that
internalised weight stigma mediated the relationship between
experiences of weight stigma and body shame in a sample of
Australian women with overweight/obesity. Specifically, they
found that more frequent experiences of weight stigma were
associated with higher levels of internalised weight stigma, which
in turn were related to higher levels of body shame (after
controlling for BMI). In addition, in a sample of 631 undergraduate
students, O’Brien et al. [32] found that internalised weight stigma
mediated the relationship between experiences of weight stigma
and emotional eating and uncontrolled eating (controlling for
weight status, age and gender). Interestingly, there are other
reports of the mediating role of internalised weight stigma on the
relationship between experienced weight stigma and a number of
outcomes, such as depression and anxiety [33], bodily pain [29],
and exercise behaviour [34]. These studies all shower higher
experienced/perceived weight stigma is associated with higher
internalised weight stigma, which is in turn associated with poorer
outcomes (e.g., higher levels of depression, anxiety, bodily pain
and lower levels of exercise behaviour).

The current review
There is a small but growing body of evidence assessing
internalised weight stigma as a mediator of the relationship
between perceived/experienced weight stigma and a range of
biopsychosocial outcomes. A review of the existing literature is
timely as it will provide (a) a synthesis of the current evidence, and
(b) an opportunity to identify future directions both with regards
to research questions and methodological approaches in the area.
Thus, the aim of the current study is to conduct a systematic
literature review of studies measuring the mediating role of
internalised weight stigma in the relationship between perceived/
experienced weight stigma and biopsychosocial outcomes.

METHODS
Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) [35] statement was used for this review and
rated according to Assessing the Methodological Quality of
Systematic Reviews (i.e., AMSTAR; see Table S1) [36]. Our review
methods were established prior to data extraction and were pre-
registered in PROSPERO (ID: CRD42020205823).

Search strategy
The literature search was conducted in August 2020 (and updated
in June 2021) via six databases: PsycINFO, PsycExtra, Web of
Science Core Collection, CINAHL, Medline Complete, and Embase.
In addition, grey literature was included in the searches conducted
in the first three databases listed above. Search terms were based
on two concepts. Concept 1 included terms that refer to all weight
stigma domains identified in the literature (i.e., experienced,
perceived, internalised, or self-directed weight stigma). Concept 2
included any terms related to mediation analysis (e.g., mediation,
mediator, SEM, path analysis). The terms corresponding to these
concepts were searched for in title and abstracts. In addition to

Fig. 1 Internalised weight stigma mediates weight stigma effects.
This model proposes that internalised weight stigma mediates the
relationship between weight stigma and poor health outcomes.
Specifically, that perceived/experienced weight stigma is positively
associated with internalised weight stigma, which is in turn
associated with more adverse biopsychosocial outcomes (e.g.,
higher rates of disordered eating, lower levels of body image
satisfaction).
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this, relevant subject terms were selected for each database, when
applicable/available (see Table S2 for search terms).

Inclusion criteria
We included any study that reported data on at least one sample
of adults (ages ≥ 18 years), with no restrictions on sample type
(e.g., community, clinical) or BMI. To be included, studies had to
include measures of (a) a form of perceived/experienced weight
stigma as a predictor variable, (b) internalised weight stigma as a
mediator, and (c) any biological, psychological, or social outcome
measure. Theses, dissertations, conference presentations/
abstracts, as well as published studies were all included, provided
they reported enough data for inclusion (HB and XPG emailed a
request to all authors if they did not report sufficient information/
data. We included unpublished studies because prior to conduct-
ing our review, we aimed to assess for publication bias). However,
book chapters/sections were excluded from this review, as well as
studies not written in English. We had no limit on the year of
publication.

Screening and data extraction
Studies were double screened by HB and XPG, using the
application Rayyan [37] at both the title and abstract, and full-
text screening stages. Conflicts were resolved by discussion. HB
extracted the following information from each study, when
reported: country, sample characteristics (e.g., sample size,
recruitment techniques/source, frequencies or descriptive statis-
tics on gender, age, BMI), measure(s) used (for the predictor,
mediator and outcomes variables), type of mediation (e.g.,
structural equation model), as well as inferential statistics for the
mediation (total, direct and indirect effect(s) [c, c′, and a*b], and
any measure of error [i.e., 95% CIs and/or standard error]).

Quality assessment
To assess the quality of the studies included in the review, we
used guidelines for reporting mediational analysis [38]. These
guidelines were intended for evaluation of the methodological
quality of mediation studies both in intervention(s) and rando-
mised controlled trials, and in observational studies. However, due
to the cross-sectional nature of the data in the current review, we
only included questions relevant to observational studies (see
Table S3). HB completed the quality assessment.

RESULTS
Figure 2 displays the PRISMA flow-chart. Our search returned 1379
articles. After removing duplicates, this number was reduced to
806, of which 768 were excluded after title and abstract screening.
When we applied our exclusion criteria to the remaining 38 full-
text articles, 22 were excluded (reasons for exclusion are listed in
Fig. 2 and a full list of these excluded studies are provided in Table
S4). Sixteen articles met our inclusion criteria for this review. Of
these, one reported data across two studies (i.e. two independent
samples), leaving us with a total of 17 studies for extraction.

Study characteristics
Table S5 shows an overview of the study characteristics for each of
the included studies. Data for 17 studies was extracted (N=
21,172). These studies collected data in seven different countries:
United States (n= 11), Australia (n= 3), Germany (n= 3), Canada
(n= 2), France (n= 1), Spain (n= 1), and the United Kingdom
(n= 1) (Note that one study had data from six different countries).
Four studies sampled women only; all but two studies had a
higher ratio of women to men (average % of women= 73%, range
35–97%) (Note to describe gender ratios in the included studies,
we used the percentage of women in each sample. This is because
all studies in this review only reported that participants identified
as either men/male or women/female. As many individuals do not

identify as any of these, we encourage future researchers to allow
participants to identify as other options (e.g., “intersex”, “not
specified”, “non-binary”, or “prefer not to say”)).
There were 15 published studies, and 2 unpublished studies

(one thesis and one dissertation). Participants in these studies
were sampled from the community (n= 8), university student
cohorts (n= 5) and from clinical (n= 2) populations. Two
studies had a combination of these sample types—a combined
student and community (n= 1), and a student and clinical
sample (n= 1). Almost all studies assessed the mediating role
of internalised weight stigma on the relationship between
perceived/experienced weight stigma and psychological out-
comes (n= 15). Only two studies assessed a biological (n= 1)
or a social (n= 1) outcome. Almost half of the studies used
structural equation modelling for their mediation analysis
(n= 8). The remaining studies used serial/parallel mediation, or
a bootstrapped analysis through PROCESS [39] (n= 8). One
study did not specify the type of mediation used, only the
statistical package (i.e., MPlus) [40].

Perceived/experienced weight stigma measures
There were several measures of perceived/experienced weight
stigma used across studies. Six studies [29, 31, 41–44] used the
Stigmatizing Situations Inventory [7] (or the brief/modified version
of this scale). Three studies [30, 32, 45] used either the original or
modified version (or the original translated to German) of the
Perception of Teasing Scale [46]. Five studies used a range of
different, psychometrically validated measures [33, 44, 47–49]. The
three remaining studies used ad-hoc measures, and of these, one
reported good internal consistency [34], and the other two only
had two [50] and three items [40], respectively.

Internalised weight stigma measures
Sixteen of the 17 studies in this review used a form of the Weight
Bias Internalisation Scale [27]. This included the original scale (n=
4), the modified version (which uses a 4-point instead of a 10-
point Likert scale; n= 9) [51], or the original version translated to
German (n= 1) [30]. One of the 17 studies used the Weight Bias
Internalisation Scale in its original form but also used it as a bi-
dimensional measure, having obtained two factors in a bi-factor
analysis of its items [41]. Lastly, one study [33] used the Weight
Self-Stigma Questionnaire [52].

Quality assessment
Every study in this review was assessed using the criteria of the
quality assessment (see Table S3 for assessment items, and Table
S6 for quality assessment results). Most studies used measures
that have good to excellent internal consistency. In addition, all
studies (n= 17) specified their main effect(s) of interest (indirect
and/or direct effect), and almost all studies specified what
statistical test would assess their mediation, including references
(n= 15). Notably, only one published study in this review reported
an a-priori power analysis [41].
The main issue with the quality of reporting in the studies had

to be with reporting of statistical information. Most studies
included descriptive statistics for each variable and all studies
included a measure of effect for both the predictor-mediator (path
a) and mediator-outcome paths (path b; n= 17). However, many
studies—mostly structural equation models—reported ‘a’ and ‘b’
mediation paths, without any estimate of error for these paths
(n= 11). In addition, many studies did not report an effect size
estimate, with the corresponding error estimate, for the indirect
effect(s) (a*b; n= 6). Instead, they either indicated that (a) the
indirect effect was significant (or not), or (b) mediation was
present/absent while providing incomplete statistical information
(e.g., reporting a direct and/or total effect coefficient, often
without an estimate of error/precision). Lastly, many studies did
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not report standardised effect sizes for their indirect effects; thus
the effect sizes were neither comparable nor assessable in terms
of relative magnitude.

Synthesis of results
Studies in the current review (n= 17) evaluated internalised
weight stigma as a mediator of the relationship between
perceived/experienced weight stigma and a variety of biopsycho-
social outcomes (k= 18). Specifically, studies assessed whether
internalised weight stigma mediated the relationship between
experiences of weight stigma and the following outcomes: (a)
disordered eating (k= 8), (b) depression and/or anxiety (k= 2), (c)
a combination of depression and disordered eating (k= 2), (d)
other psychological outcomes (k= 4: body shame, body dissa-
tisfaction, exercise behaviour, and healthcare experiences and
behaviours, respectively), and (e) biological and social outcomes
(k= 2: bodily pain and parental weight talk). The findings of these
studies will be presented under subheading classifications as
outlined above. All indirect effects except for two, whether
statistically significant or not, were in the expected direction. That
is, higher experienced/perceived weight stigma was positively
related with higher internalised weight stigma, which in turn was
positively related with more adverse outcomes (e.g., higher levels
of body shame and disordered eating, and lower levels of
exercise). The two exceptions include one article that found that
internalised weight stigma was negatively related to anxiety
(albeit non-significantly) [43], and the other article found that
internalised weight stigma was negatively related to dietary

restriction (in one study this mediation was significant, but non-
significant in the other study) [44].

Psychological outcomes
Disordered eating: Eight studies measured disordered eating out-
comes (estimated effect sizes are listed in Table S5). The consistent
finding across studies was that internalised weight stigma significantly
mediated the relationship between perceived/experienced weight
stigma and disordered eating outcomes. Specifically, internalised
weight stigma mediated the relationship between perceived/
experienced weight stigma and eating disturbance (eating-related
pathology and emotional eating) [49], eating behaviour outcomes
(binge eating, dietary restraint and disinhibition) [41], emotional and
uncontrolled eating [32, 47], loss of control over eating [32],
disordered eating (in adolescents and young adults) [30], dietary
restraint (in non-clinical, primary school-aged students) [45] and
purging [44]. Interestingly, Romano et al. [44] had additional but
somewhat mixed findings across two samples for disordered eating.
When experienced weight stigma was measured by the EDS,
internalised weight stigma was a mediator of the relationship
between experienced weight stigma and binge eating but not
dietary restriction; and when experienced weight stigma was
measured by the SSI, internalised weight stigma was a mediator for
dietary restriction but not binge eating [44].
Importantly, one study [41] included in this review did a bi-

factor analysis (A bi-factor analysis is a form of confirmatory factor
analysis that allows for the variance in a measure to be split into
unique and shared factors with other related measures. In this

Fig. 2 PRISMA flowchart showing the study selection process. Flowchart for the current systematic review. Databases searched: CINAHL,
Embase, Medline, PsycEXTRA, and PsycINFO.
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case, their analysis partialled out and controlled for the shared
variance of self-esteem, body image, positive body-related self-
judgement, leaving only the unique variance from internalised
weight stigma in a bi-dimensional measure.) on the Weight Bias
Internalisation Scale. They then ran two mediation analyses: the
first used the unidimensional version of internalised weight
stigma, and the second used the bi-dimensional version. Their
analysis found that the unidimensional version of internalised
weight stigma mediated the relationship between experiences of
stigma and eating behaviour outcomes (as described above), a
finding consistent with other studies in this review. However,
internalised weight stigma was a non-significant mediator of the
target relationship when the scale was included in the model as a
bi-dimensional measure (i.e., that had the shared variance of self-
esteem and body image partitioned out and only included the
unique variance that internalised weight stigma accounted for).
This study suggests that the considerable overlap between
internalised weight stigma, body image and self-esteem may be
responsible for the mediation of experienced/perceived weight
stigma and disordered eating relationship. This suggests greater
conceptual clarity is needed regarding the nature and conse-
quences of internalised weight stigma.

Depression and anxiety: Two studies measured anxiety and
depression as outcomes. The findings were mixed for these
studies. Specifically, only one study found a significant indirect
effect of internalised weight stigma on the relationship between
perceived weight stigma and depression and anxiety [33]. The
other study found that internalised weight stigma did notmediate
this relationship [43]. This may be for a number of reasons, given
that although these samples had participants of a similar age,
there were notable gender proportion and average BMI differ-
ences between samples. Moreover, though both samples were
from clinical settings, the former study sampled outpatients from
a clinical weight-loss programme, whereas the latter sampled a
pre-bariatric surgery cohort—both of which may have inherent
group differences. For example, some research suggests factors
such as body image concerns are higher in those seeking bariatric
surgery compared to those seeking less invasive treatment [53–
55]. The differences in the significance of findings, however, could
not be explained by power as the samples were of similar size (see
Table S5).

Other psychological outcomes: Five separate studies assessed
body shame [31], body dissatisfaction [44], current exercise
behaviour [34], healthcare experiences and behaviours [40], and
emotional problems [45] as the outcome measure in their
mediation analysis. The first three studies found that internalised
weight stigma mediated the relationship between perceived/
experienced weight stigma and body shame, body dissatisfaction,
and current exercise behaviour, respectively. The fourth study
collected data across six countries and found that internalised
weight stigma mediated the relationship between experienced
weight stigma and eight different healthcare experiences and
behaviours, such as perceived judgement by doctors about
weight, general avoidance of the doctor, and perceived quality
of healthcare received (full list of outcomes in Table S5). The last
study found internalised weight stigma mediated the relationship
between perceived/experienced weight stigma and emotional
problems—but only for participants without overweight, and not
for those with overweight.

Combined psychological outcomes: Two unpublished studies
used latent variables as part of a structural equation model. These
latent variables combined several constructs into a single
outcome, and produced mixed results. The first study [42]
combined disordered eating, body image, and depression to
form one latent outcome measure. The authors found that

internalised weight stigma mediated the relationship between
experienced weight stigma and this outcome. The second study
[48] measured a latent variable (psychological well-being) that
consisted of a depression and a self-esteem measure. However,
they found that internalisation of weight stigma did not mediate
the relationship between experienced weight stigma and this
outcome variable.

Biological and social outcomes
Bodily pain and parental weight talk: Lastly, two studies
measured outcomes not classified as psychological: one study
measured bodily pain (biological), the other study measured
parental weight talk (social). Both studies found that internalised
weight stigma mediated the relationship between perceived/
experienced weight stigma and bodily pain [29] and parental
weight talk [50] (child-centred weight conversations, weight
conversations about oneself, and weight conversations about
others), respectively.

DISCUSSION
Weight stigma broadly refers to the social devaluation that
individual’s perceive/experience because of their weight [3].
Researchers have proposed and found evidence that internalised
weight stigma mediates the relationship between experiences/
perceptions of weight stigma and negative health outcomes.
Thus, the aim of the current study was to review the evidence on
studies assessing internalised weight stigma as a mediator of the
relationship between perceived/experienced weight stigma and
biopsychosocial outcomes.
We identified 17 studies across 16 articles that met our inclusion

criteria and were included in our systematic literature review.
Almost all of these studies assessed psychological outcomes (n=
15), and only n= 2 assessed biological or social outcomes. Most
studies in this review were of adequate quality. However, many
reported insufficient statistical information about the effect size
estimates of the indirect effect(s) and measures of error/dispersion
for these estimates, instead only reporting significance. Moreover,
almost all studies used the Weight Bias Internalisation Scale to
measure internalised weight stigma. There is some research that
shows there is limited evidence of content validity [56] for this
measure. Thus, some caution should be exercised when inter-
preting these findings, as will be discussed below.
The findings in the current review provide support for the

hypothesised pathways in the literature. Mainly, that internalised
weight stigma mediates the relationship between experienced/
perceived weight stigma and adverse biopsychosocial outcomes
[28] (Although these purported mechanisms suggest perceived/
experienced weight is a precursor for internalised weight stigma,
this should not be taken to mean that it is the only precursor of
internalisation). Specifically, these findings are consistent with the
theoretical model proposed by Tylka et al. [28], in that internalised
weight stigma mediated the relationship between perceived/
experienced weight stigma and psychological well-being and
physical health. For psychological well-being, this included
outcomes such as body shame, body dissatisfaction, healthcare
experiences and behaviours, emotional problems, and parental
weight talk (one study each). In addition, we found the mediating
effect in 8 studies for disordered eating when the Weight Bias
Internalisation Scale was used as a single-dimensional scale.
Similar evidence was found for physical health as an outcome,
where two studies in our review found that internalised weight
stigma mediated the relationship between perceived/experienced
weight stigma and current exercise behaviour and bodily pain,
respectively. As mentioned above, however, the findings were
mixed for depression and anxiety as outcome measures. With this
exception in mind, the findings from most studies in our review
are also consistent with other similar theoretical models in the
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literature [57, 58], which suggest that perceived/experienced
weight stigma leads to greater internalised weight stigma, which
in turn leads to decreased psychological well-being and poorer
eating and weight-related behaviours.
Despite our inclusion criteria not being limited by design

(studies could be cross-sectional, longitudinal, experimental), all
studies included in our review were cross-sectional and
correlational. Thus, although studies in this review provide
necessary evidence about the purported mechanism, this
evidence is not sufficient to be certain that internalised weight
stigma plays a causal, mechanistic role in this relationship. The
best approach to gather sufficient evidence would be to conduct
experiments that (a) manipulate experience of weight stigma, (b)
measure the subsequent effect of these experiences on
internalisation and (c) identify changes in the outcome variables
that come about after the internalisation of stigma. Designing
studies that purposefully expose individuals to experiences of
stigma, of course, poses an ethical problem. For this reason, it is
imperative that future research investigates the causal pathways
of this mechanism through longitudinal studies. For example, a
longitudinal study could observe the temporal relationship
between the experience of weight stigma and the following
internalisation of weight stigma—which may then lead to
negative outcomes. In the event of such studies finding evidence
to support these models, the extent to which individuals’
internalised weight stigma could then more confidently be a
target construct in the assessment and treatment of both
psychological and physical health.

Limitations of the current literature
Absence of theoretical models. Only four studies [32, 42, 43, 48] in
the current review (two published, two unpublished) presented a
theoretical model as the basis for evaluating the mechanism of
interest. Most studies either (a) cited correlational research that
suggested the mechanism might exist, or (b) cited a previous
study that also investigated this mechanism for the same or
similar outcome (e.g., disordered eating) as a rationale for their
analysis. This, however, is to be expected, as most studies included
in this review were exploratory in nature. Future research should
aim to have a clear theoretical basis for testing their mediation
models of interest (such as those presented above) [28, 57] to
further this field of inquiry. In addition, no study in this review was
pre-registered. To ensure transparent research in the future, all
authors should pre-register their studies on platforms such as
Open Science Framework [59].

Statistical reporting of mediation analyses. One of the main
problems with the statistical reporting in the studies reviewed here
was that the majority of studies reported insufficient statistical
information. For example, 7 of 17 studies did not report any estimated
effect size of the indirect effect. Of those that did report an indirect
effect (n= 10), only Forbes and Donovan [31], Meadows and Higgs
[41], and Puhl et al. [40] reported a standardised estimate effect size of
their indirect effects (and measures of error/dispersion). In addition, 8
of 17 studies used structural equation modelling to assess their
mediation, and although all authors using this method reported a
measure of error for the overall model (root mean square error of
approximation), none reported a measure of dispersion/error for each
individual parameter estimate. These omissions do not allow readers
to (a) appropriately understand the meaning of the reported indirect
effect and compare the effect size across studies [60], (b) observe
confidence interval width (or its proximity to zero) [61], or (c) observe
levels of estimated precision in their reported coefficient (HB and XPG
contacted all authors who used SEM for this information (e.g., indirect
effect estimate, or measure of error) via email with only one response.
The author from this study said they could not access the data due to
the lockdowns from the COVID-19 pandemic.). In future, researchers

should adhere to recommendations for mediation reporting (e.g.,
Cashin et al.) [38]. In addition, though we acknowledge the strict
word/space limits journals place on authors, researchers should
endeavour to include all relevant and recommended [62] information
in future studies, and if journal word limits do not allow for this, to
include this information in the supplementary material.
The inconsistencies in statistical reporting made it difficult to

collate and compare the different findings. For this reason, we
present a number of recommendations for reports of media-
tion analysis. When reporting indirect effects, it is essential that
the parameter estimates for each component of the mediation
are reported along with their standard error and/or confidence
intervals [60]. In addition, a standardised measure of effect size
would be useful to compare each measures’ relative contribu-
tions—though this may not always be logical in cases of
opposite values for the direct and indirect effects [60]. Wen and
Fan [62] suggest researchers report several statistics. These
include both the unstandardised (if meaningful) and standar-
dised forms of the estimated effect sizes of (a) the total effect,
(b) the indirect effect and (c) the direct effect, as well as their
measures of error (i.e., standard error and confidence intervals).

Emphasis on psychological outcomes. As mentioned above, studies
included in this review largely assessed psychological outcomes (n=
15). In contrast, biological and social outcomes (n= 2) have been
overlooked in this area, although there is both cross-sectional and
experimental evidence that shows a link between experienced/
perceived weight stigma and some biological outcomes, such as
cortisol levels [63, 64]. Further, in the case of other minority groups
(e.g., same-gender attracted individuals), there is evidence that
internalised stigma mediates the relationship between expectations
of discrimination and biological outcomes [65]. Thus, future research
should investigate whether internalised weight stigma also mediates
the relationship between experienced/perceived weight stigma and
various physiological or biomarkers of health.

Internalised weight stigma as a unidimensional or a multi-
dimensional construct. Notably, nearly all (16 of 17) studies in
this review used the Weight Bias Internalisation Scale (referred to
from here on as ‘the scale’) to measure internalised weight stigma
in their mediation analysis. This is problematic for a few reasons.
First, a recent systematic review of existing weight stigma
measures [56] found that the scale (both original and follow-up
validation/modification versions) did not assess content validity
adequately (this was in fact the case for most existing weight
stigma measures). According to COSMIN guidelines, when a
measure does not meet the required content validity evidence
checks, evaluation of the rest of the properties is not relevant [66].
Second, a recent study (which conducted an exploratory and
confirmatory factor analysis on the original 19 items that the scale
was created from) showed the data for the scale showed a poor fit
for a unidimensional model, but a good to excellent fit onto a
model with two subscales of weight-related distress (7 items) and
weight-related self-devaluation (6 items), respectively [67]. Third,
in a separate study, the same authors conducted a bi-factor
analysis and found that, as a unidimensional construct, the scale
does not distinguish itself sufficiently from related, established
predictors of disordered eating (i.e., body image, self-esteem). The
authors conclude by suggesting the findings of studies that have
disordered eating as an outcome measure in the mechanism of
interest are at least somewhat confounded by the related
constructs of self-esteem and body image. This raises an
important definitional issue about what internalised weight
stigma is and the extent to which it is something other than
poor body image or self-esteem. In sum, these three studies
suggest that the frequent use of the Weight Bias Internalisation
Scale throughout the literature to date may need to be revised.
In future, if researchers are planning on assessing internalised
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weight stigma, they could (a) aim to use other measures of
internalisation that have demonstrated content validity as well as
sound psychometric properties, (b) account for the shared
variance in body image and self-esteem as related constructs,
and (c) use the 6-item self-devaluation subscale from Meadows
and Higgs [67] to measure internalised weight stigma. In addition
to issues in the measurement of internalised weight stigma [68],
the literature on weight stigma, in general, does not adequately
make the distinction between perceived and experienced weight
stigma. Thus, as a field of inquiry, we need to look closely at the
conceptualisation and measurement of these differing constructs
(see Papadopoulos et al. [56]).

Strengths and limitations of the current review
The current review provides the first synthesis of results for studies
that assessed the mediating role of internalised weight stigma on
the relationship between perceived/experienced weight stigma
and any biopsychosocial outcomes. This review is both important
and timely because the research in this area is in a preliminary
stage. Thus, it is a good time to review the current evidence and
consider it in light of our current understanding of the constructs
to establish recommendations for future directions. Indeed, there
are notable limitations with the available measures of weight
stigma, particularly for internalised weight stigma (explained
above) [56]. Improvements on measures of weight stigma will in
turn allow the literature to move forward in a clear and efficient
direction. Unfortunately, because of the lack of available data, we
were unable to meta-analyse the results reported and provide an
overview of the size of the effect(s) of internalised weight stigma
as a mediator on the relationship between experienced/perceived
weight stigma and negative biopsychosocial outcomes.

Conclusions, implications and future directions
In sum, we aimed to assess biopsychosocial outcomes, but found
that most studies only assessed psychological outcomes. We also
found consistent evidence for internalised weight stigma as a
mediator of the relationship between perceived/experienced
weight stigma and disordered eating. In addition, we found
preliminary evidence for other outcomes in this mechanism, such
as body shame, body dissatisfaction, current exercise behaviour,
healthcare experiences and behaviours, emotional problems,
bodily pain, and parental weight talk. However, the evidence
was mixed for depression and anxiety as outcome measures
(though there were a limited number of studies assessing these
outcomes). Overall, the findings provide preliminary evidence that
the relationship between perceived/experienced weight stigma
and biopsychosocial outcomes—particularly psychological out-
comes—is mediated by internalised weight stigma.
Given the abovementioned psychometric problems with the

Weight Bias Internalisation Scale, there is scope for future
researchers to further replicate these studies with a different
measure of internalised weight stigma. In addition, Romano et al.
[69] has found evidence that weight stigma concerns also
mediates the relationship between perceived weight and over-
eating. Future research may want to consider including measures
of perceived weight as a predictor of internalised weight stigma
[70]. Future research should also conduct experimental (if possible
and ethical) or longitudinal tests on the mediating role of
internalised weight stigma on the relationship between per-
ceived/experienced weight stigma and biopsychosocial outcomes.
This would enable the evaluation of the causal pathways
proposed in the theoretical models in the literature. Consequently,
therapeutic and other health interventions targeted at improving
physical and psychological outcomes can more confidently
address the extent to which individuals internalise weight stigma.

Importantly, because weight stigma is pervasive and its sources
are both individual (e.g., friends and family) and institutionalised
(e.g., media messages, healthcare systems), trying to improve
outcomes via change in the expressions of weight stigma is likely
to take a long time. However, it might be possible to intervene on
internalised weight stigma to prevent adverse health outcomes in
the short term (i.e., while cultural changes are enacted to reduce
weight stigma) (Importantly, our suggestion to address inter-
nalised weight stigma is in no way attempting to blame the victim
of weight stigma. Instead, we are attempting to improve
outcomes for the targets of weight stigma in the absence of
societal and structural changes that eradicate weight stigma.). In a
therapeutic context, for example, if a client presented with
symptoms of an eating disorder, the clinician could attempt to
reduce the negative outcomes associated with this condition by
addressing the client’s internalisation of weight stigma, through
techniques such as cognitive restructuring and appraisal [71].
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