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Summary

Background: Weight stigma is associated with poor mental health correlates in cross-

sectional research. Researchers are increasingly using Ecological Momentary Assess-

ment (EMA) methods, collecting comprehensive within-person data to understand

the temporal nature of weight stigma and its biopsychosocial correlates.

Aim: To systematically review EMA studies on the effect of weight stigma on biopsy-

chosocial correlates and integrate the findings.

Method: PsycINFO, CINAHL, Embase, Medline Complete, and Web of Science were

searched and studies were doubled screened (H.B. and X.P.G.).

Results: Twelve studies (N = 615) met our inclusion criteria. For both between- and

within-subject effects, experienced and internalized weight stigmas were associated

with negative correlates/outcomes (e.g., higher disordered eating and lower positive

mood). However, studies differed in the correlate measures assessed, EMA methods

used, and participant instructions provided. Given these inconsistencies, comparison

across studies was difficult, and findings could not be reliably integrated.

Conclusions: Consistent with previous research, studies from this review suggest

weight stigma leads to adverse outcomes. EMA has the potential to overcome many

of the limitations present in cross-sectional research on weight stigma and provide

more ecologically valid and reliable results. We argue for a collaborative data-sharing

consortium with standardized EMA methodologies, so researchers worldwide can

contribute to and make use of a large, collective dataset on weight stigma and health

correlates (see osf.io/s5ru6/).
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1 | INTRODUCTION

Weight stigma is broadly defined as the pervasive social devaluation

that individuals perceive, experience, anticipate, and internalize

because of their weight.1,2 Experiences and perceptions of weight

stigma can manifest in a variety of forms, such as negative depictions

of individuals with higher weight in the media (e.g., characters

Hitchcock and Scully in the popular sitcom Brooklyn Nine-Nine being

depicted as lazy, dirty, and preoccupied and obsessed with food), neg-

ative interpersonal experiences in social settings (e.g., people making

negative inferences about individuals [“lazy”] due to their weight),

and environmental barriers (e.g., seating that is too small for individ-

uals with higher weight to sit in comfortably).3 Negative and stigma-

tizing depictions of weight in the media, specifically, increase

negative attitudes toward those with higher weight.4 Interestingly,

some of the negative health outcomes often associated with higher

weight (e.g., depression, disordered eating, and body image distur-

bances) are also associated with individuals' perceptions, experiences,

internalization, and anticipation of weight stigma, even after control-

ling for BMI.2,5

Recent data from a representative sample in the United States

(N = 2022) showed that experienced and anticipated weight stigma

were positively associated with sleep disturbance, alcohol use, com-

fort eating, and disordered eating.6* Other studies have also shown a

positive relationship between anticipated weight stigma and disor-

dered eating.2 Moreover, a meta-analysis by Emmer et al.5 showed

that experienced (r = �0.33, k = 241) and internalised weight stigma

(r = �0.39, k = 222) were both associated with negative mental

health correlates, such as psychological distress, body image distur-

bances, and poor quality of life. Importantly, all three papers con-

trolled for BMI in their statistical analyses. In sum, a substantial body

of research accumulated over the past two decades indicates that

weight stigma is associated with adverse health correlates, even when

controlling for BMI.

Research on weight stigma has predominantly relied on self-

report data where participants recall experiences, feelings, or behavior

from their past. Though valuable, there are obvious limitations of such

data (e.g., reliance on memory and possible recall bias7,8). Further, a

considerable amount of this research assesses experiences of stigma

based on items that ask about the frequency of stigmatizing situations

an individual has experienced in their lifetime3 (e.g., if you have “be
[en] stared at in public” and how often: “Never, Once in your life, Sev-

eral times in your life, About once a year, Several times per year,

About once a month, Several times per month, About once a week,

Several times per week, or Daily”). There is evidence that individuals

underreport experiences of stigma when relying upon retrospective

recall,9 where salient experiences of stigma are likely to be reported,

but more minor experiences omitted—despite the adverse correlates

of the latter.10,11

1.1 | Using Ecological Momentary Assessment
(EMA) methods to study everyday experiences of
weight stigma

To overcome the limitations of cross-sectional research, some

researchers have used EMA techniques.12 In their seminal paper,

Stone and Shiffman13 define EMA as repeated sampling of an individ-

ual's current (or very recent) experience in their natural environment,

usually assessing the individuals' behavior, feelings, and/or thoughts

over a period of time—typically from 5 days to 2 weeks. There are

several different terms, often used interchangeably, for similar types

of methods: experience sampling method,14 ambulatory assessment,15

and real-time data capture.16 All these approaches call for numerous

assessments of participant thoughts, feelings, and/or behavior during

their daily life, over several days. We will use “EMA” as an umbrella

term to refer to any of these methodologies, similar to Ebner-Priemer

and Trull.17 While we acknowledge that there are many subtle differ-

ences in the history, development, and aims of these individual tech-

niques, our aim is to be as inclusive of studies of repeated reporting of

experiences in the natural environment as possible and a detailed dis-

cussion of the differences between approaches is beyond the scope

of the current review. Interested readers can see several papers18–20

that discuss these nuances.

Early EMA studies generally relied on participants to self-initiate

daily reporting via written diaries or on data collection via telephone

calls from researchers at fixed times (i.e., interval-contingent report-

ing). However, the relatively recent advent of personal messaging

devices, especially smartphones, has made it possible for researchers

to extend data collection from one to multiple times a day, via multi-

ple short surveys thereby decreasing the interval between surveys

(the recall reporting period) and improving the study of within-

participant variability (by generating more data points). Almost all

studies now use some form of computer-assisted technology. As the

methodological implementation of EMA varies considerably across

studies, we will briefly describe the methodological characteristics of

these studies and the type of information that they make available

to researchers, to provide a framework for the present literature

review.

1.1.1 | EMA reporting types: Interval (time), event,
and signal-contingent

In addition to interval (time)-contingent reporting (e.g., report at the

end of each day in a diary study), daily surveys in these modern EMA

studies may be classified as event- or signal-contingent (or both)

depending on the nature of the prompt that leads to initiation of

responses. In event-contingent surveys, the participant is instructed to

start their survey whenever they encounter a particular target event.

For example, a participant might be told to access the survey on their

phone whenever they experience weight stigma (i.e., the weight

stigma experience is an event that prompts responding to the survey).*However, no relationship was observed between weight stigma and physical activity
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Signal-contingent surveys, on the other hand, are pre-programmed to

prompt participants' responses at different times during the day

(which may occur at fixed or random intervals). For example, a study

may be designed so that a person is asked to respond to surveys at six

random times in their day, between 9 a.m. and 10 p.m. In this case,

the phone beeps at the programmed time, and this signal is the

prompt for responding to the survey. Participants are then asked to

report on their experiences/feelings/behaviors since the last survey.

An EMA study may use one or several types of survey prompts

(e.g., event- and signal-contingent reporting), and the participant will

typically be reporting for between 5 and 14 days.

As a result of these different options, EMA studies may include

temporal reporting windows that vary from virtually zero time since

an experience (in event-contingent reporting) to the totality of waking

hours (in daily diary or interval-contingent studies). With the advent

of technology that allows researchers to include more signal-

contingent surveys in a day, studies have started to use narrower

temporal reporting windows, thereby increasing the “momentariness”
of EMA and reducing the likelihood that recall biases influence

responding.

The variability in temporal reporting windows certainly leads to

the question of what is “momentary enough” to be considered

“momentary.” That is, should a diary study be considered within the

EMA umbrella when its temporal reporting window includes all

waking hours? Or should it be the case that only studies that use

event-contingent reporting are considered EMA studies? It is our view

that it is not possible, without direct empirical and psychometric

evidence to indicate the appropriate temporal window, to select a

threshold window length to divide studies into “momentary” and

“non-momentary.” For this reason, we have opted to include any

studies that use repeated measurement over multiple days under the

EMA umbrella, allowing a more comprehensive and nuanced view of

the evidence in the area.

1.1.2 | Information provided by EMA: Between-
and within-subject data structures

EMA study data can be used to compute summary statistics across

the data collection period that may be used in between-person ana-

lyses. For instance, one could estimate the average number of weight

stigma experiences and the average level of positive mood reported

by each participant during the EMA period and then estimate the rela-

tionship between them. A negative relationship here would indicate

that those participants with a higher number of stigma experiences

during the EMA period also had lower positive mood. This

between-subject level of analysis is similar to that conducted in a

cross-sectional survey setting; however, the recall bias problem is

substantially reduced, as participants do not have to “summarize”
their experience over long intervals that may be unspecified. On

the other hand, data may be used to study the within-person relation-

ship between variables. For example, one could estimate the

relationship between experiences of stigma and positive mood within

participants by comparing the level of positive mood reported in time

points with no reports of weight stigma and time points that follow

reports of experiences of weight stigma for each participant. Finally,

multilevel modeling of EMA data allows the use of between-subject

variables (e.g., baseline-level internalized weight stigma) to account

for within-subject effects (e.g., within-subject relationship between

negative body-related thinking and emotional eating). Moreover, there

is flexibility in designing and extracting information from EMA studies,

as reporting contingencies can be combined, measures can be cate-

gorical or continuous, and temporal relationships between measures

can be closely observed.21

1.1.3 | Studies using EMA methods to estimate the
effects of weight stigma

As early as 2005, researchers started using EMA techniques to assess

weight-based stigma.11 Since then, researchers have used EMA to

explore the relationships between weight stigma and a variety of

cognitive, affective, and behavioral outcomes.22,23 Although there is

a growing body of research using EMA methods to observe the

effects of weight stigma, there is a substantial amount of variability

in the implementation of EMA methods, including the questions

asked, reporting types (i.e., signal-, event-, or interval-contingent),

data structures (i.e., between, within, or both), and depth of instruc-

tions at baseline (see below). In addition, there may be other poten-

tial factors and moderators of this relationship (e.g., age, gender, and

sexual orientation) that may contribute to the heterogeneity of find-

ings. In sum, the literature suggests that (a) the subtle yet pervasive

nature of weight stigma may be well captured by EMA methods24

(as opposed to traditional retrospective self-reports), (b) weight

stigma is associated with adverse psychological correlates both at the

between- and within-person levels, and (c) there is substantial vari-

ability in the implementation of EMA methodologies in the literature

on weight stigma.

1.2 | The current review

The aim of the current review is to identify and synthesize evidence

from studies using EMA methods to study the impact of weight

stigma. We are aware of two prior review papers25,26 in this area.

The present study extends these previous analyses in a number of

ways. First, a review by Potter et al.25 identified 25 studies

published up until January 2017 that used EMA to investigate the

impact of discrimination on biopsychosocial processes. Four of the

25 studies were specific to weight stigma; the remainder related to

discrimination on the grounds of gender, sex, and sexual orientation.

EMA has become increasingly popular in the last 5 years, and our

preliminary searches indicated many additional, relevant published

studies since 2017. Thus, an updated overview of the state of the
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literature is warranted. Additionally, we included studies that

reported only between-person outcomes—an exclusion criterion in

the Potter et al. review. We did this because we believe that

between-subject effects estimated via EMA methods may provide

the benefit of reducing recall biases relative to cross-sectional sur-

veys. Whether the results differ across approaches, is an empirical

question. A second review by Engel et al.26 summarized studies

using EMA methods in the context of eating disorder, bariatric

surgery, and obesity research. However, their review strategy was

not systematic, had a limited time frame (2013–2015), and identified

only two papers (also included in Potter et al.) that studied weight

stigma.

The aim of the current review is to both update and extend our

understanding of the impact of weight stigma in daily life by conduct-

ing a systematic review of all studies to date that have used EMA to

identify the real-time correlates of weight stigma. This is a broad

exploratory aim. Although we expect to find that experienced and

internalized weight stigmas will be related to negative outcomes in

these studies, it is not possible to make a priori hypotheses when we

are not setting out to look for evidence of relationships with specific

outcomes. Additionally, we undertake a detailed assessment of meth-

odologies used, with a view to identifying patterns, inconsistencies,

and current best practices to inform the development of a standard-

ized methodology in the field.

2 | METHOD

Preferred Reporting Items for Systematic reviews and Meta-Analyses

(PRISMA) statement27 was used for this systematic literature review.

Our review methods were pre-registered in the Open Science Frame-

work (osf.io/9hfyr).

2.1 | Search Strategy

The initial literature search was conducted in November 2020

and was updated in December 2021 and again in November 2022, via

five databases: PsycINFO, CINAHL, Embase, Medline Complete, and

Web of Science Core Collection. Search terms were based on three

concepts. Concept 1 included terms relating to stigma

(e.g., discrimination, bias, and stereotyping). Concept 2 included terms

relating to weight (e.g., body weight, BMI, and overweight). Concept

3 included terms relating to EMA (e.g., ecological momentary assess-

ment, experience sampling method, and daily diary). The terms corre-

sponding to these concepts were searched for in title and abstracts. In

addition to this, relevant subject terms were selected for each data-

base, when applicable/available (see Table S1 for search concepts and

Table S2 for an example of our search strategy in PsycINFO).

To be included, studies had to be published in peer-reviewed

journals written in English, Spanish, or Italian and employ EMA meth-

odology to study the relationship between weight stigma and any

biopsychosocial correlate in adults. Dissertations/theses were

considered for inclusion, but if the data from the dissertation/theses

was included in a published article as well, we chose to only include

the information from the published article. Conference presentations,

editorials, reviews, meta-analyses, and book chapters/sections were

excluded from this review. Both quantitative and qualitative studies

were included, and no limitations were put on year of publication. Fol-

lowing Stone and Shiffman,13 studies were determined to use EMA

methodology if they (a) ask about participant's current experiences,

feelings, and/or behavior; (b) did so repeatedly; and (c) ask in the sub-

ject's natural environment.

Papers were double screened by H.B. and X.P.G. at title and

abstract (κ = 0.60; moderate agreement and full-text κ = 0.73; sub-

stantial agreement) screening stages, using the application Covi-

dence.28 Conflicts were resolved through discussion. Included articles

obtained through the search had their reference lists searched for rel-

evant studies. H.B. extracted three types of information from each

paper: (a) sample characteristics, (b) design features, and (c) results.

Sample characteristics included sample size, recruitment method, and

the country in which data were collected and sample demographics

(e.g., age, BMI, and gender). Study design features included measure(s)

of weight stigma and EMA methodology information, such as type of

reporting (interval/event/signal-contingent), length of data collection,

technology used, extent and type of instructions at baseline (if any),

and data structure type (between- and/or within-subject effects).

Results extracted included relevant descriptive and inferential statis-

tics, such as the frequency of stigma experiences and the statistical

information relevant to the relationship between weight stigma and

biopsychosocial correlates (correlation and multilevel model coeffi-

cients). Lastly, H.B. assessed the quality of studies according to

guidelines outlined in Trull and Ebner-Priemer.19 These guidelines

were adapted slightly to use as a quality assessment in the current

review (i.e., by using their recommendations as a checklist to evaluate

the quality of included studies; see Table S3). Based on a reviewer

recommendation, we also checked whether studies reported pre-

registration.

3 | RESULTS

Figure 1 displays our PRISMA flowchart. Our search yielded 1620

studies, and after de-duplication, this number was 981. These records

were screened at title and abstract, and of these, 20 were assessed at

full-text for eligibility (962 excluded). Of these 20 studies, eight were

excluded and 12 met our inclusion criteria. We excluded two disserta-

tions/theses because they had reported their data in published

articles,29,30 which were included in the 12 papers the met inclusion

criteria.

3.1 | Study characteristics

Searches identified 12 studies reporting data from nine samples,

totalling 615 participants. Study characteristics are described in

4 of 16 BIDSTRUP ET AL.
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Table 1. Studies collected data either in the United States (n = 10) or

in Australia (n = 2). All 12 studies were published in peer-reviewed

journals. Participants from these studies were sampled from

either community (n = 9) or combined community and student

cohorts (n = 2) or community and treatment-seeking cohort (n = 1).

Five studies sampled women only, and all other studies had a larger

proportion of women than men (M%women = 67.2%, range = 51%

to 88%).

3.2 | Quality assessment

As outlined above, we used recommendations from Trull and

Ebner-Priemer19 to assess the quality of studies included in the

current review. The results of these assessments can be found in

Table S3. Most studies were adequate in quality, though few studies

sufficiently reported missing data, and few provided a rationale for

sampling density and scheduling. Only two studies (Potter et al.30 and

Romano and Heron34) reported a power analysis. No studies reported

pre-registration.

3.3 | Synthesis of results

The 12 studies in this review assessed a variety of correlate

measures,† most of which assessed psychological/behavioral con-

structs. As can be seen in Table 1, there was very little consistency

across studies in terms of EMA methodologies used. Studies used

interval-contingent (n = 3), signal-contingent (n = 5), and a mix of

event-contingent and signal-contingent (n = 1) or event-contingent

and interval-contingent (n = 3) responding. Within each of these, the

specific conditions and response intervals varied considerably. Exist-

ing validated measures of weight stigma were commonly used at

baseline in studies in the current review. During the EMA period,

however, measures of weight stigma differed greatly across studies,

as did the additional correlate measures captured and the measures/

items used to assess these constructs. This high degree of inconsis-

tency makes it difficult to provide an overarching synthesis of

†The outcome/correlate measures used are not described in main body because almost all

studies used ad hoc outcome measures, partly a result of the nature of EMA measures, which

generally aim to be very brief and reduce participant burden as much as possible, but also

due to a lack of existing measures in the literature.

F IGURE 1 PRISMA flowchart of
systematic review process.
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TABLE 1 Demographics, brief EMA methodological features, and EMA compliance in included studies.

Author (year)
Country
Study length in days (D)
Surveys per day (S/D)

Sample source
Sample size (N)
Age: M (SD)
Gender: % women
BMI: M (SD)

Reporting
contingencies

Baseline instructions

Method to collect data
Was there momentary
assessment of weight
stigma?

EMA compliance: %

of total completed
surveys in n (surveys
responded to divided
by total surveys
administered)

Carels et al.22 (2019)

United States

D = 14

S/D = 2

Community,

treatment seeking

N = 51

Mage = 47.2 (13.2)

86% women

MBMI = 35.8 (6.7)

Event and signal

WS defined

+ instruction

Smartphone application

Yes

58%

Carels et al.31 (2019)

United States

D = 30

S/D = 1

Community

N = 66

Mage = NR (NR)

85% women

MBMI = 36 (6.2)

Interval

Unclear

Daily diary

No

93%

Mallet and Swim11 (2005)

United States

D = 7

S/D = 1

Student, community

N = 62

Mage = NR (NR)

100% women

MBMI = 30 (4.8)

Event and interval

WS defined

+ instruction

Non-specific: subjects needed internet

connection to report via a website

Yes

NR

Olson et al.32 (2023)

United States

D = 14

S/D = 5

Community

N = 39

Mage = 43.8 (11.6)

51% women

MBMI = 36.8 (6.7)

Signal

WS defined

+ instruction

Smartphone application

Yes

86%

Panza et al.29 (2020)

United States

D = 5

S/D = 5

Community (SMW)

N = 55

Mage = 25 (9.3)

100% women

MBMI = 32.5 (4.9)

Signal

WS defined and

examples provided

Smartphone application

Yes

76%

Panza et al.23 (2020)

United States

D = 5

S/D = 5

Community (SMW)

N = 55

Mage = 25 (9.3)

100% women

MBMI = 32.5 (4.9)

Signal

WS defined and

examples provided

Smartphone application

Noa
76%

Poon et al.33 (2022)

United States

D = 5

S/D = 5

Community (SMW)

N = 55

Mage = 25 (9.3)

100% women

MBMI = 32.5 (4.9)

Signal

WS defined and

examples provided

Smartphone application

Yes

76%

Potter et al.30 (2021)

United States

D = 7

S/D = 6

Community

N = 48

Mage = 27.7 (9.6)

56.3% women

MBMI = 31.9 (6.2)

Signal

None

Smartphone application

Yes

NR

Romano and Heron34 (2022)

United States

D = 14

S/D = 1

Student, community

Dissatisfied with

bodyb

N = 198

Mage = 21.1 (3.8)

87.9% women

MBMI = 28.1 (7.7)

Interval

None

Smartphone application

No

82%

Seacat et al.35 (2016)

United States

D = 7

S/D = 1

Community

N = 50

Mage = 37.9 (11.3)

100% women

MBMI = 42.6 (12.6)

Interval

WS defined

Daily diary

No

85%
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findings for specific correlates across studies. Instead, we have syn-

thesized the findings in terms of general “valence” of the correlates.

Table 2 shows a summary of the main findings of studies in this

review. Type of correlates assessed can be broadly categorized as

psychological/behavioral, biological/physiological, and social/demo-

graphic. Table S4 lists outcomes measured in each category for all

included studies.

3.4 | Weight stigma measures: Baseline and
throughout the EMA period

Almost all studies assessed experienced or perceived weight stigma,

and several others included measures of internalized weight stigma.

Most studies used the Stigmatising Situations Inventory (SSI)3 to

assess experienced weight stigma at baseline; however, there was lit-

tle consistency in the measures of weight stigma used within the EMA

data collection period. Due to this variability, we have presented the

descriptions of each item used and the reported prevalence rates for

weight stigma measures in Table S5.

3.4.1 | Prevalence findings

Interestingly, there was a notable disparity in the prevalence of

weight stigma events reported by participants in these studies. For

example, Potter et al.30 found only eight instances of weight stigma,

reported by five participants, across their whole sample (n = 48)

over the 7-day EMA period, whereas Vartanian et al.24 (n = 46)

found an average of 11 instances of weight stigma per participant

over a 14-day EMA period. Ostensibly, such differences in preva-

lence rates may be due to differences in (a) the type of reporting

contingencies used (i.e., signal- vs. event-contingent, respectively),

(b) instructions provided at baseline (i.e., providing examples of and

defining weight stigma in Vartanian et al., but not in Potter et al.;

see Table 1), (c) variability in the way in which weight stigma was

measured (see Table S5), (d) wording in recruitment advertisement

(i.e., making direct reference to medicalized language37 compared

with avoiding it—e.g., “experiences of overweight and obese individ-

uals”36 vs. “weight status and health in every day life”30), or

(e) sample types (i.e., weight-loss treatment-seeking individuals

vs. general community38–40).

3.4.2 | Correlates of weight stigma

Table 2 shows the findings for the relationships between weight stigma

and each correlate, both for between- and within-subject effects.

Despite the methodological differences discussed above (i.e., reporting

contingencies and instructions provided), most studies generally found

(both at the between- and the within-subject levels of analysis) that

both experienced and internalized weight stigmas were associated with

or preceded more adverse psychological/behavioral correlates, such as

less positive affect and reduced body appreciation, and greater nega-

tive affect, urge to avoid exercise, binge eating, emotional eating, and

body dissatisfaction (see Table 2 for full list of psychological correlates).

Seven studies estimated the relationship between weight stigma

and biological/physiological correlates. These include heart rate (n = 1),

pain (n = 1), and BMI (n = 6). (Note that aggregate study total asses-

sing biological/physiological adds to more than 7 because one study

TABLE 1 (Continued)

Author (year)
Country
Study length in days (D)
Surveys per day (S/D)

Sample source
Sample size (N)
Age: M (SD)
Gender: % women
BMI: M (SD)

Reporting
contingencies

Baseline instructions

Method to collect data
Was there momentary
assessment of weight
stigma?

EMA compliance: %

of total completed
surveys in n (surveys
responded to divided
by total surveys
administered)

Vartanian et al.36 (2014)

Australia

D = 14

S/D = 1

Community

N = 46

Mage = 28.4 (21.2)

52% women

MBMI = 30.5 (4.9)

Event

WS defined

+ instruction

PDA

Yes

NR

Vartanian et al.24 (2018)

Australia

D = 14

S/D = 1

Community

N = 46

Mage = 28.4 (21.2)

52% women

MBMI = 30.5 (4.9)

Event and interval

WS defined

+ instruction

PDA

Yes

NR; 92.5%

Note: Total/average surveys per day (S/D) reported—only relevant for signal and interval-contingent reporting.

Abbreviation: SMW, sexual minority women.
aPanza et al.29 did assess momentary stigma, and Panza et al.23 used the same sample and dataset; however, the latter did not report any momentary

assessments of weight stigma—only baseline weight stigma.
bRomano and Heron's sample only included participants from a baseline survey who reported negative body image (“yes” to: “Are you currently

dissatisfied with your body … weight?” and/or “… shape?”). The circumstances and methods of recruitment should be considered carefully when

interpreting the findings from all studies.
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assessed both heart rate and BMI). Both experienced and internalized

weight stigmas were positively associated with heart rate. For symp-

toms of pain, internalized weight stigma at baseline was positively

associated with muscle soreness and physical pain, aches, and joint

pain.‡ Within subjects, however, momentary internalized weight

stigma was positively associated with muscle soreness, but not physi-

cal pain, aches, and joint pain. No relationships were found between

experienced weight stigma and pain. Two studies reported a positive

relationship between weight stigma and BMI; however, four other

studies found no relationship. With one exception35 whose sample

had a notably higher average BMI than the other samples, all other

samples reporting this relationship had similar means and standard

deviations for BMI.

Few studies measured social/demographic correlates, and in those

that did, most found they were not related to weight stigma. Specifi-

cally, two studies measured the relationship between weight stigma

and education. In one study, education was negatively associated with

one measure of experienced weight stigma (but not the other four

measures of weight stigma used); in the other study, education was

positively associated with weight stigma. Interestingly, their measures

of education in these different studies were almost identical. One

study found that the SES of participants who reported weight stigma

during the EMA period was not significantly different to that of partic-

ipants who did not report weight stigma. Further, another study found

total frequency of weight stigma over the EMA period was not associ-

ated with income or ethnicity. One study found weight stigma was

positively associated with age, but three other studies found no rela-

tionship. Two studies measured and found no relationship between

weight stigma and gender, though many studies sampled women only

and all studies consisted mostly of women.

4 | DISCUSSION

The current systematic review (a) synthesized the findings of studies

that used EMA methods to estimate the impact of weight stigma on

biopsychosocial correlates and (b) collated information about the

methodological approaches adopted in these studies. Results showed

that overall, at both the between- and within-person levels, experi-

enced and internalized weight stigmas were associated with or led to

more adverse psychological correlates/outcomes (e.g., lower body

appreciation and higher levels of negative affect and emotional eating)

across the eight studies that measured these outcomes. These find-

ings are consistent with cross-sectional and experimental research

showing that weight stigma is associated with adverse psychological

correlates.5,41–44

There was mixed evidence for the relationship between weight

stigma and biological/physiological correlates. For example, internalized

(but not experienced) weight stigma was related to various measures

of pain. Additionally, four of six studies found no relationship between

BMI and weight stigma. It is important to note that the average BMI

‡Note this is one variable.T
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was >30 in all studies in the current review (with relatively small stan-

dard deviations for most; see Table 1). It is possible that the lack of

observed relationship between BMI and stigma is attributable to rea-

sons other than no relationship (e.g., restricted range of BMI and lack

of power). It is also possible that weight stigma is experienced and has

detrimental impacts on individuals irrespective of their actual weight

status. Indeed, there is evidence that shows weight stigma and nega-

tive weight-related experiences are associated with adverse psycholog-

ical and other health related correlates, controlling of BMI.5,6,45,46

Finally, the review found, overall, no association between weight

stigma and the social/demographic correlates in the identified studies,

with minor exceptions (see Table 2). Given the small number of statis-

tical effect estimates for any of the measured variables, there are no

clear conclusions that can be drawn from the identified data. A lack of

sample diversity may explain some of these findings (e.g., studies in

this review had mostly white female samples). Indeed, all studies

in this review were conducted in the United States or Australia, which

may lead to bias in generalizing the conclusions to other countries,

particularly non-western countries. Importantly, many observed

effects of these variables were measured solely between subject

(often for reasons beyond the researchers' control, such as low num-

bers of weight stigma reports), which makes such findings similar to

findings from cross-sectional studies.

Overall, the quality of studies in the current review was adequate.

Most elements of EMA methodologies were appropriately used and

clearly reported. However, only two of 12 studies in this review

reported a power analysis. In addition, explanations on the handling of

missing data were incomplete or missing at times. Although this may

be because of strict journal word limits, researchers should in future

submit such explanations in the Supporting Information. We also

encourage future EMA studies to pre-register their study methods

and provide a priori hypotheses in the interest of open science.

Many studies in the current review could best be classified as

exploratory in nature. That is, they included a large number of vari-

ables and tested a large number of effects, which may be of concern

in terms of type I error. Further, there were few consistencies in

methodological features across studies. Specifically, there was minimal

overlap in the types of reporting contingencies used, the instructions

provided at baseline (see Table 1), length of reporting window, weight

stigma measures used, or the outcomes/correlates measured (see

Table S4). One notable exception was affect, which was measured as

an outcome/correlate variable in half of the studies in the current

review (n = 6). The effect of the variability in these methodological

features should be explored empirically in future work.

Lastly, the current literature focuses almost entirely on experi-

enced and internalized weight stigmas. Future research should also

look into the impact of the anticipation of weight stigma,47 as well as

microagressions, as both of these are arguably experienced more

commonly in daily life. Existing non-EMA research suggests both

anticipated weight stigma and microaggressions are associated with

adverse psychological health correlates.2,48

This review is limited in a number of ways. Primarily, we were unable

to meta-analyze the data due to study heterogeneity and insufficient

data. Although there were some common outcomes assessed

(e.g., affect measured in six studies in the current review), the EMA

methods used between these studies varied greatly. Thus, we could

F IGURE 2 Flow chart displaying decisions in EMA protocol design.
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not combine these estimates and meta-analyze these data; our

synthesis is qualitative and cannot provide effect size estimates.

Although many studies in this review had well implemented EMA

methodologies and clear reporting, the large variability in the goals

and methodological features of individual studies make it impossible

to make inferences about shared findings across studies. This

variability is a natural consequence of the number of possible design

permutations that result from multiple decision points, each present-

ing many choices in EMA protocol design (see Figure 2). The diversity

in study designs coupled with the resource intense nature of this

research resulted in numerous relatively small studies that are not

readily synthesized. As such, the current evidence can only be classi-

fied as preliminary, and replication of the findings presented within

this review across a range of samples is warranted to validate their

generalizability. It is our view that we are missing an opportunity to

take advantage of the incredible potential of EMA methods to answer

research questions about mechanisms underpinning the observed

effects of weight stigma. These benefits include improved ecological

validity by studying participants in their daily lives, drastically reducing

(or eliminating) the recall period of self-reports, and improved under-

standing of the complex temporal nature of the relationships between

variables by obtaining comprehensive within-person data.

4.1 | Recommendations for future EMA studies

In order to address the concerns raised above, it is important for

researchers to either (a) conduct EMA studies with large samples or

(b) join forces with other researchers to conduct large-scale,

collaborative EMA projects. To maximize resources, we suggest that

researchers collaborate in collecting EMA data across different labs,

using shared design protocols, and sharing data. Ideally, researchers

would develop a structured and well-defined research agenda

focused on specific theory-driven hypotheses of interest. This

research agenda can then translate in the design of EMA research

protocols that use the same operationalization of variables, the same

methodological features (see Figure 2), and pre-registered statistical

analyses. This approach will likely overcome the limitations imposed

by the resource-intensive nature of EMA studies, increasing the

power of the studies and the capacity to have comparable data

across a variety of samples. This can also facilitate collection of more

diverse samples of participants (e.g., cross-cultural). There are prece-

dents for this type of approach in other domains of psychology,

which have been extremely successful (e.g., the ManyBabies Consor-

tium in infant research).49–51 Bringing together the efforts of multiple

research groups and standardizing our practices will not only over-

come statistical and methodological obstacles posed by EMA, but it is

likely to result in high quality data that will form the basis of reliable

theories. We have created a project page for this purpose in the

Open Science Framework. We encourage researchers to visit the

project (osf.io/s5ru6/) and register their interest to be contacted by

our team.

4.2 | Conclusion

The present review found that weight stigma was associated with

adverse psychological correlates both between and within subjects.

However, we found mixed evidence for the association between

weight stigma and biological/physiological correlates, and no evidence

for an association between weight stigma and social/demographic

correlates. We hope this review inspires a “call to arms” for

researchers—as previous research has shown, EMA methods provide

a considerable opportunity to understand constructs of interest and

the mechanisms underpinning weight stigma correlates. However,

continuing current practices (i.e., conducting research in isolation with

limited samples and resources) may not lead to sufficient progress

relative to the importance of weight stigma research. Given the

pervasive impact of weight stigma already identified in the literature,

additional progress in the field will likely translate to informing

vital changes to several contexts, including education, healthcare

practices and policy, and employment. Our proposed consortium is

overdue and, if successful, will lead to meaningful progress in

research and the broader community, through (a) sizable cross-cultural

samples, (b) clarity on the temporal relationships between weight

stigma and biopsychosocial correlates, and (c) information and in turn

recommendations to inform future policy development and clinical

guidelines.
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