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Abstract

Background: Individuals with overweight or obesity often endure significant

weight-based prejudice and discrimination in various settings. Experiencing weight-
related stigma is linked to many adverse psychosocial outcomes. Weight self-stigma

is when an individual internalizes and identifies with negative attributes ascribed to

people with larger bodies and has self-devaluing thoughts because of their weight

and is associated with poorer health outcomes.

Aims: This study explored how weight self-stigma may impact weight management

efforts and outcomes for adults participating in an onlight weight-loss intervention.

Materials and Methods: 508 adults (86.2% female, 84.6% White) with overweight

or obesity participated in an asynchronous 12-week online weight-loss intervention

with computer-generated feedback. Weight and weight self-stigma were measured

at baseline and 3 months later.

Results: Thirty-one point five percent of the sample reported high levels of stigma,

which was associated with greater program dropout than those who did not report

high stigma (32.5% vs. 21.6%). Program completers reporting high self-stigma

showed better treatment engagement (77.0% vs. 69.7% lessons viewed) and weight

loss (M = −6.31% vs. −5.08%); these differences were not observed when using

intent-to-treat assumptions. When analyzed as a continuous variable, weight self-
stigma showed no association with treatment engagement and outcome.

Discussion: These findings highlight the complexity of understanding how self-
stigma affects treatment engagement and outcome in behavioral weight loss and

the need for more targeted research in this understudied area.

Conclusion: Results suggest that weight self-stigma plays a role in weight man-

agement during an online weight-loss intervention, affecting engagement and

outcomes.
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1 | INTRODUCTION

Individuals with overweight or obesity often endure significant

weight-based prejudice and discrimination.1–4 Weight stigma is

pervasive, affecting individuals in various settings (e.g., work,

healthcare).5–8 Media often endorse and perpetuate negative ste-

reotypes surrounding overweight and obesity, portraying individuals

of higher weight as lazy, less competent, and unattractive.9 Weight-
based stigma has been linked to many adverse psychosocial out-

comes, including increased stress, binge eating, depression, avoidance

of healthcare settings,10–13 and increased weight gain.14 Evidence

suggests that weight stigma's adverse effects are exacerbated by its

internalization (also referred to as ‘weight self-stigma’), a widespread

phenomenon15,16 that occurs when an individual identifies with

negative attributes ascribed to people with larger bodies and has

self-devaluing thoughts because of their weight.17

More than half of the individuals with overweight and obesity in

the United States pursue weight loss,18 and many of these individuals

report high levels of weight self-stigma.19 Indeed, systemic anti-fat

bias contributes to a culture where weight loss is desirable, and

concerns have been raised that behavioral weight loss treatments

may perpetuate weight stigma by reinforcing weight loss as a path to

improved health.20,21 At the same time, behavioral weight loss

treatment is an evidence-based strategy associated with potent

cardiometabolic health benefits,22,23 and many individuals desire

weight loss.24 Given the incidence of weight self-stigma among

people initiating behavioral weight loss treatment, it is critical to

examine how self-stigma functions in the context of treatment and to

distinguish evidence-based treatments from the harmful world of

diet culture.25 Few studies have examined the role of weight self-
stigma in the context of weight loss intervention delivery, and the

findings have been inconsistent.

One study of 188 treatment-seeking adults with overweight and

obesity examined weight self-stigma's role in the context of a 3-
month online weight loss intervention.26 Results were mixed in that

weight self-stigma was not associated with program engagement

metrics or weight loss. However, individuals who reported high levels

of fearing stigmatization from others due to weight (considered a

subcomponent of weight self-stigma) had less weight loss at the end

of the intervention. On the other hand, another study of 72 adults

participating in a 3-month behavioral weight loss program found that

higher internalized weight bias was associated with greater adher-

ence to weight self-monitoring.27

Pearl and colleagues28 found that higher internalized stigma at

baseline did not predict overall weight change for 133 adult par-

ticipants enrolled in a 14-week lifestyle intervention and random-

ized to a weight loss maintenance condition; however, it did reduce

the odds of achieving a ≥5 and ≥10% weight loss at the midpoint

(week 24) of the RCT. Another RCT comparing internalized weight

stigma levels in 106 adult participants with overweight or obesity

found that participants who reported the lowest levels of internal-

ized stigma lost nearly twice as much weight as those with the

highest.29

These inconsistent findings, as well as the lack of studies exam-

ining weight self-stigma in the context of an online weight loss pro-

gram, highlight the need to further explore the role of weight self-
stigma in the context of weight loss intervention delivery. There-

fore, the current study explores how weight self-stigma may impact

short-term weight control efforts and outcomes during a 3-month

online weight-loss intervention. The first aim was to examine the

overall relationship between baseline weight self-stigma, baseline

depression, program engagement, and weight loss outcome. The

second aim explored how reporting high levels of self-stigma at the

beginning of treatment could influence weight loss intervention

engagement and outcome. Prior studies have examined weight self-
stigma as both a continuous variable as well as utilizing a clinical

cutoff for analyses. For example, reporting high levels of weight self-
stigma, defined as greater than 1 standard deviation above published

non-treatment-seeking norms, was related to greater psychological

symptoms,30 associated with lower short-term weight loss,27 and

served as a useful clinical cutoff to identify individuals who would

benefit from a weight self-stigma focused intervention,31 thus sug-

gesting the utility of a collapsed categorical analysis of weight self-
stigma. In the current study, weight self-stigma was characterized

as both a continuous and cutoff variable, and it was hypothesized

that high weight self-stigma would be associated with poorer weight

loss outcomes and decreased program engagement.

2 | METHODS

2.1 | Design

This study was part of a larger randomized clinical trial in which all

participants were enrolled in the same 3-month online weight loss

program and were later randomized to one of two maintenance in-

terventions in phase two of the study. The data analyzed for this

study are from the initial single-arm phase of the trial. The Lifespan

Institutional Review Board (IRB) approved all study procedures, and

all participants provided written informed consent.

2.2 | Participants

2.2.1 | Inclusion criteria

Participants were 25–70 years of age and had a baseline body mass

index (BMI) between 27.5 and 45 kg/m2. Participants were fluent in

English and literate at the sixth-grade level and could walk two city

blocks without stopping.

2.2.2 | Exclusion criteria

Participants were excluded if they reported current participation in

another weight loss program, weight-loss medication use, loss of ≥5%
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of body weight in the past 6 months, pregnancy or plans to become

pregnant, or any medical or psychiatric condition that would preclude

safe participation in the study or ability to follow study procedures.

2.3 | Recruitment and screening

Participants were self-referred (i.e., not referred by a health profes-

sional) and completed a phone screen that assessed height and weight

to calculate BMI and health status information, such as conditions

prohibiting physical activity, pregnancy or planned pregnancy, and

prior history of metabolic and bariatric surgery. Eligible participants

attended an orientation via remote conferencing (Zoom), where the

study was described in detail, and informed consent was obtained.

2.4 | Intervention

Participants completed Rx Weight Loss, a 12-week online behavioral

weight loss intervention based on the Diabetes Prevention Pro-

gram.32 The treatment was delivered via 12, 10- to 15-min weekly

interactive multimedia audio/visual presentations presented by ex-

perts on topics including energy balance, exercise goals, problem-
solving, and restaurant eating.

To accomplish losing 1-2 pounds per week, participants received

a target daily calorie goal between 1200 and 1800 kcal per day (with

25% of caloric intake from fat) based on individual starting weight.

Participants were instructed to have gradually increased their ex-

ercise to 200 min per week by the end of the program. Participants

entered their daily calories, exercise minutes, and weight into the

study website and received computer-generated feedback weekly to

encourage adherence to calorie, weight, and exercise goals.

The feedback system compared self-monitoring data to the

weight, calorie, and exercise goals created by the program at the start

of the intervention. Each weekly message began with a comment on

the week's weight loss andcumulative weight loss. Additional feedback

depended on the participant's caloric intake and physical activity Rx

Weight Loss has demonstrated strong efficacy and effectiveness out-

comes in numerous randomized controlled trials, producing clinically

significant and safe 12-week weight losses of approximately 5%.32

2.5 | Measures

All measures were collected at baseline and 3 months later from

2020 to 2022. Questionnaire data were collected remotely via online

surveys, while study staff collected anthropometric data in person.

2.5.1 | Anthropometric

To calculate BMI (kg/m2), a digital scale measured weight to the

nearest 0.1 kg, and height was measured to the nearest millimeter

with a stadiometer using standardized procedures.

2.5.2 | Weight self-stigma questionnaire

The Weight Self-Stigma Questionnaire (WSSQ) is a 12-item measure

that evaluates weight self-stigma in individuals with overweight or

obesity.30 The items are rated on a 5-point Likert scale ranging from

“completely disagree” to “completely agree.” The questionnaire as-

sesses aspects of weight self-stigma, including self-devaluation and

fear of being stigmatized by others. Scores ranged from 12 to 60,

with higher scores indicating higher weight self-stigma. A cutoff of

≥36 indicates high levels of weight stigma that are related to greater

psychological symptoms, lower quality of life, less successful weight

management, and suitability for a weight self-stigma-focused inter-

vention.26,30,31 The WSSQ has demonstrated good internal consis-

tency and construct validity.30

2.5.3 | Patient reported outcomes measurement
information system initiative depression-short form

Depression was measured using standardized measures from the

National Institute of Health (NIH) Patient Reported Outcomes

Measurement Information System (PROMIS) initiative Depression-
Short Form.33 The questionnaire comprises four self-reported Lik-

ert scale items, with higher scores indicating higher levels of

depression, and demonstrates good reliability and validity.33

2.5.4 | Treatment engagement and program
completion

Treatment engagement was measured by the number of weeks a

participant entered their self-monitored weight into the system and

the number of lessons viewed (out of 12). The post-treatment

assessment marked the end of phase 1 of a two-phase study. All

participants who attended the post-treatment assessment were

considered “completers” and those who did not were considered

“dropouts.” Practically, no data were available for “dropout” partici-

pants to compare to baseline, which is addressed in the analysis

section. It should be noted that 7 of 129 participants characterized as

“dropouts” viewed all 12 treatment lessons.

2.5.5 | Statistical analysis

All analyses were performed using IBM SPSS Statistics software

version 29 for PC in 2023. Baseline means and standard deviations

were calculated for BMI, weight self-stigma, and depression for the

full sample and males and females.

Given the exploratory nature of this study, data analyses were

performed in two ways when possible. The first approach was intent-
to-treat and included all participants, regardless of whether they

completed the intervention and attended their 3-month assessment.

A last observation carried forward method was used to impute

missing data. The second approach was a completers-only analysis
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and displayed data only for the portion of the sample that attended

the 3-month post-intervention assessment.

Given the precedent for weight self-stigma to be analyzed both

as a continuous and a categorical cutoff variable, analyses were

performed both ways. For continuous score analyses, correlations

and logistic regression were performed. To examine the impact of

high levels of weight self-stigma, participants were categorized as

“High Stigma” (≥36) or “Not-High Stigma” (<36) on baseline weight

self-stigma based on the suggested WSSQ clinical cutoff score (Lillis

et al., 2010). Mean comparisons (chi-square and independent

samples t-test) were conducted on the High Stigma versus Not-
High Stigma groups for percent dropout, percent weight loss,

number of lessons viewed, and number of weeks of self-monitored

weight.

After observing the potential impact of higher levels of stigma, a

series of post hoc analyses were performed. A sensitivity analysis

examined the robustness of the findings when considering the effect

of potential covariates. For each significant finding, an ANCOVA was

run with baseline BMI, gender, and depression as covariates.

3 | RESULTS

A total of 508 participants entered the study and started the 12-
week online weight loss program. The sample was 86.2% female,

84.6% white, with an average age of 54.6 � 10.7 years, and a mean

baseline BMI of 34.74 (SD = 4.65). Table 1 shows the means and

standard deviations for BMI, weight self-stigma scores, and depres-

sion scores at baseline. Sex was associated with weight self-stigma,

with females having higher baseline levels.

3.1 | Weight-self stigma continuous score analyses

Weight self-stigma total score at baseline was not significantly

correlated with percent weight change (r = −0.029, p = 0.522),

number of intervention lessons viewed (r = 0.041, p = 0.364), and

number of weeks self-monitored (r = 0.029, p = 0.520). Weight self-
stigma total score as baseline did not significantly predict dropout

(X2 = 1.53, r2 = 0.01, p = 0.216, OR = 1.01).

3.2 | High stigma versus not-high stigma

3.2.1 | Descriptive statistics

As shown in Table 1, 31.5% of all participants reported above the

weight self-stigma cutoff. Table 2 presents mean comparisons of in-

dividuals who scored above (‘High Stigma’) versus below (‘Not-High

Stigma’) the cutoff at baseline on weight outcomes and program

engagement.

3.2.2 | Weight change outcomes

As shown in Table 2, of those who completed their 3-month

assessment, the High Stigma group had a greater percent weight

loss than the Not-High Stigma group (M = −6.31 vs. −5.08,

p = 0.007). Significant differences were not observed when using the

intent-to-treat approach.

3.2.3 | Treatment engagement and completion

Program completers reporting high stigma also viewed more lessons

(M = 9.24 vs. 8.36, p = 0.030). Significant differences were not

observed when using the intent-to-treat approach (see Table 2). A

significantly higher percentage of individuals in the High Stigma

group dropped out of the program than in the Not-High Stigma group

(32.5% vs. 21.6%, χ2 = 6.84, p = 0.009).

3.2.4 | Sensitivity analyses

To test the robustness of the observed association between High

Stigma versus Not-High Stigma and percent weight loss among pro-

gram completers, ANCOVA showed that baseline stigma category

was significantly associated with percent weight loss (F = 11.66,

p < 0.001) when controlling for baseline BMI (F = 4.99, p = 0.026),

gender (F = 0.09, p = 0.992), and baseline depression (F = 3.24,

p = 0.073). Similarly, an ANCOVA showed that baseline stigma

category was significantly associated with lessons viewed (F = 9.37,

TAB L E 1 Baseline means, standard
deviations, and comparison of males
versus females.

Full sample (N = 508) Males (N = 63) Females (N = 438)

Baseline BMI 34.74 34.14 34.83

SD 4.65 4.75 4.63

WSSQ (self-stigma) 30.64 28.05 31.00*

SD 9.04 7.62 9.17

Depression 6.34 5.85 6.41

SD 3.08 2.47 3.16

Clinical self-stigma (%) 31.5% 21% 33%

*p < 0.05 for independent t-test males versus females.
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p = 0.002) when controlling for baseline BMI (F = 1.86, p = 0.174),

gender (F = 9.63, p = 0.002), and baseline depression (F = 7.95,

p = 0.005).

4 | DISCUSSION

The current study explored the relationships between weight self-
stigma, weight loss, and program engagement in the context of a

weight loss intervention. About one-third of this treatment-seeking

adult sample reported high levels of weight self-stigma. Consistent

with previous literature, mean self-stigma levels were higher for in-

dividuals identifying their sex as female versus male,30,34 and self-
stigma was associated with higher BMI and depression. Of note, in-

dividuals reporting the highest levels of weight self-stigma dropped

out of the study at a significantly higher rate. This finding un-

derscores the need for future work to explore mechanisms between

self-stigma and program attrition and completion and whether

behavioral interventions can be improved to better meet the needs

of people with high self-stigma.

Major and colleagues35 found that exposure to stigmatizing in-

cidents was associated with a decreased perceived capacity to engage

in weight loss-consistent behaviors. Additionally, technology-
delivered weight loss interventions may unintentionally perpetuate

weight stigma.36 Anecdotally, a small number (n = 7) of participants in

the current study reported dropping out because they disliked the

automated feedback system, which delivers pre-programmed feed-

back based on participant data that is not sensitive to contextual fac-

tors when prescribed goals are not met. It is also worth noting that even

with good intentions and carefully designed feedback, the process of

being evaluated on weight, given the backdrop of systemic anti-fat bias

in Western culture, has the potential to be shame-inducing. Future

studies would benefit from ongoing data analysis of various potential

factors contributing to program engagement and collecting data on

weight loss motivations and stigmatizing experiences during the study.

Program completers reporting higher stigma also lost slightly

more weight and viewed more intervention lessons. These findings

contradict the preponderance of observational evidence suggesting

that higher levels of experiential stigma and self-stigma contribute to

myriad negative consequences, including unhealthy and disordered

eating, lower physical activity, and significant mental and physical

health symptoms.14,37,38 One possible explanation is the short time-

frame of the study. For example, lower body satisfaction has been

linked to greater weight loss over 6 months,39 while greater weight

self-stigma has been shown to predict lower weight loss at

24 months.29 Further research is needed to identify whether the

trajectories of high self-stigma individuals differ over time compared

to those without high self-stigma and the degree to which weight loss

behaviors are undertaken in a healthy and sustainable manner.

A noteworthy finding is that no significant associations with

treatment engagement or outcome were observed when weight self-
stigma was treated as a continuous variable. This may, in small part,

help explain prior seemingly inconsistent findings in the literature;

the analyses based on cutoff in the current study showed associa-

tions with treatment engagement and outcome, similar to prior

studies in which cutoffs for weight self-stigma were examined.

Dichotomization of continuous variables is generally discouraged40

even though, in some cases, dichotomous variables outperform

continuous ones.41 This practice is clearly unjustifiable when arbi-

trary cutoffs are established, for example, mean or median splits.

However, clinically, meaningful clinical cutoffs to identify people who

may benefit from services (i.e., any psychiatric diagnosis) when data

support the use of such cutoffs, as is the case in the current study.

Regardless, dichotomizing continuous variables can result in loss of

power and increased chance of finding spurious effects, and thus

caution is required for interpretation of the observed associations.

This study contributes to a vast literature suggesting that weight

self-stigma is a relevant factor to consider when administering any

form of health behavior change intervention, especially given the

measurement overlap between weight self-stigma and body dissat-

isfaction,42 which is a strong predictor of disordered eating behav-

iors.43 For behavioral weight loss, findings showing that high weight

self-stigma is linked to early dropout highlight the need for more

research on why weight self-stigma is linked to dropout and how the

treatment can be modified to improve acceptability for folks with

high weight self-stigma. For example, engaging in behavioral weight

loss intervention may also have the unintended consequence of

reinforcing internalization of stereotypes about people with higher

weight. The notion that self-stigma may contribute to discontinuation

in weight loss intervention also aligns with growing interest in

weight-neutral interventions and parallels a growing empirical basis

for the efficacy of such interventions.44,45 Furthermore, it is worth

considering whether focusing on weight loss as an outcome, which

may unintentionally perpetuate weight stigmatizing attitudes, as

opposed to a more robust set of cardiometabolic health indicators, is

warranted. Health behavior change interventions may also be

improved by routinely evaluating personal reasons for enrollment.

Despite the controversy surrounding the appropriateness of

TAB L E 2 Comparison of the above versus below clinical
stigma cutoff at baseline on 3 month weight outcome and program
engagement.

Above Below t p

Mean % weight loss

Intent-to-treat −4.29 (4.60) −3.98 (3.96) 0.77 0.440

Completers −6.31 (4.29) −5.08 (3.79) 2.71 0.007

Mean # of lessons viewed

Intent-to-treat 7.93 (3.87) 7.63 (3.80) −0.81 0.415

Completers 9.24 (3.31) 8.36 (3.55) −2.18 0.030

Mean # weeks self-monitored

Intent-to-treat 8.79 (3.92) 8.78 (4.05) −0.01 0.989

Completers 10.43 (2.70) 9.75 (3.52) −1.80 0.072

*p < 0.05 for independent t-test above versus below.
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behavioral weight loss treatment, many patients endorse desiring

weight loss interventions for both health- and esthetic-related rea-

sons, highlighting the importance of including individuals with lived

experience in the research process.

The study strengths include the use of a validated weight loss

intervention program, a large sample size, blind assessors, and

standardized and objective weight measurement. It is limited by a

homogenous sample of primarily white middle-aged women, and the

use of self-reporting measures for all psychosocial variables could

result in self-report bias. Additionally, this study did not capture data

on experienced stigma, which may have clarified better links between

stigma and weight. Finally, this study utilized BMI as the primary

screening criteria, which is very limited as a tool for identifying car-

diometabolic risk, and it is increasingly recognized that it should not

be used in isolation to guide treatment planning.46,47

The study results suggest that weight self-stigma is important to

assess among individuals seeking weight-loss treatments. While a

significant change in how society views and treats individuals of high

weight status is necessary, cultural transitions of this magnitude

often require a large amount of effort, time, intervention, and re-

sources from various health-promoting groups. In parallel, and

assuming weight loss is an agreed-upon goal of both patient and

provider, focusing efforts on curating weight loss interventions that

are sensitive and responsive to individuals reporting high levels of

weight self-stigma to encourage health-promoting behaviors and

self-compassion should be a focus of treatment innovation.
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