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ABSTRACT: Background: Weight stigma is prevalent and has multiple sources, which have significant effects on
individual, social, physical, and psychological health. This study evaluated the psychometric properties of the Thai
version of WeSEI to provide a valid tool to assess weight stigma in Thai young adults. Methods: A cross-sectional
online survey recruited 517 Thai university students from October 2024 to May 2025. All participants completed
demographic information and standardized self-reported instruments, including WeSEI, Depression, Anxiety, and
Stress scale 21 (DASS-21), Weight Self-Stigma Questionnaire (WSSQ), and Perceived Weight Stigma Scale (PWSS).
The psychometric properties of the Thai version of WeSEI were examined via confirmatory factor analysis (CFA) with
some validity indices. Results: The 7-factor structure of the Thai version of the WeSEI was supported across sex and
weight status subgroups, indicating good construct validity. In addition, internal consistency (Cronbach’s α = 0.972;
McDonald’sω = 0.972), convergent, and discriminant validity also indicated that the Thai version of the WeSEI had
good psychometric properties and assessed weight stigma among young people in Thailand. Conclusions: Sound
psychometric properties of the Thai adaptation of WeSEI allows the identification of various sources contributing to
weight stigma and to identify those experiencing high levels of weight stigma. It also provides evidence to support
targeted interventions to reduce weight stigma and its associated mental health impacts in further research. Further
studies are necessary to explore the utilization of WeSEI for weight stigma in Thailand.
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1 Introduction

1.1 Background

Globally, the prevalence of overweight and weight stigma has been growing [1–3]. More specifically,
in Thailand, a recent study on obesity trends showed an increase from 33.9% in 2012 to 44.8% in 2018,
with the average body mass index (BMI) rising from 23.9 kg/m2 to 25.0 kg/m2 [4]. This upward trend is
particularly concerning among women, with obesity rates reaching 51.1% in 2018, compared to 32.7% for
men [4]. Influenced by cultural standards, young Thai women hold a complex view of body weight. Many
young Thai women express dissatisfaction about their body weight, leading to negative body image and
self-esteem issues. This is often exacerbated by media portrayals of idealized body types. To achieve their
desired weight, some Thai women engage in unhealthy practices such as extreme dieting and the use of
diet pills [5].

Weight stigma refers to the negative attitudes (such as judgmental views, stereotyping, disdain, or
disgust), beliefs (including health misconceptions, moral judgments, and social norms), and behaviors (e.g.,
stigma, verbal abuse, and social exclusion) directed at individuals based on their body weight or size [6,7].
Weight stigma can manifest across various social networks, including family, friends, and peers. Social
influences may contribute through negative comments about weight, unrealistic expectations, and modeling
bias to significantly impact individuals’ physical (e.g., purging and high eating disorder risk) and mental
health (e.g., anxiety and depressive symptoms) [8,9].

There are three interconnected forms of weight stigma: observed weight stigma, perceived weight
stigma, and weight-based self-stigma [10]. Weight-based self-stigma involves the internalization of negative
beliefs about one’s own body weight. Perceived weight stigma is defined as an individual’s belief that they
are being judged or discriminated against because of their weight. Observed weight stigma occurs when
individuals witness discriminatory behaviors or negative attitudes directed at others due to their weight.
These stigmas may relate to mental health problems (e.g., depression and anxiety), low self-esteem, and
feelings of shame [11], resulting in social anxiety and avoidance behaviors that impact overall quality of
life [12,13]. Additionally, they reinforce societal biases and contribute to a culture of stigma [14].

Individuals with a higher body weight, categorized by BMI, often face more stigma, bias, and
derogatory remarks resulting in feelings of shame, diminished self-esteem, and anxiety [15]. This negative
self-perception can contribute to mental health issues such as depression and social isolation, as individuals
may withdraw from social interactions to avoid judgment [15–18]. The impact of weight stigma extends
beyond those who are overweight; it also significantly affects individuals with an average body weight.
People of average weight may internalize societal biases, developing unhealthy attitudes toward body
image and weight, which can lead to anxiety about their appearance and a fear of gaining weight [19]. This
can result in disordered eating behaviors, such as restrictive dieting or excessive exercise, as they strive to
conform to societal standards of thinness [20].

Weight stigma is diverse, and it is deeply embedded across social structures. It can originate from
various sources, including individuals, families (such as parents), social networks (like friends, peers, and
significant others), and even strangers [19]. Beyond interpersonal sources, non-interpersonal sources (such
as media and online content) play a significant role in weight stigma [21]. Weight stigma can be found
in workplaces, schools, online environments, healthcare settings, and more. The pervasive and complex
nature of weight stigma contributes to psychological distress and adverse physical health effects, such as
eating disorders, emotional eating, irregular eating patterns, alcohol-related diseases, sleep disturbances,
decreased physical activity, and weight gain [22]. These effects adversely impact individuals and place a
considerable strain on healthcare systems and society at large [23].
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Researchers have developed a variety of measurement instruments to explore the prevalence of weight
stigma and identify its sources [24,25]. The existing literature presents several tools designed to evaluate
weight stigma from external sources, including the Stigmatizing Situations Inventory (SSI) [26], the Weight
Bias Internalization Scale (WBIS) [27], the Physical Appearance Related Teasing Scale (PARTS) [28], the
Weight Self Stigma Questionnaire (WSSQ) [29], the Perceived Weight Stigma Scale (PWSS) [30], the Scale
for Treatment-based Experiences of Weight Stigma (STEWS) [31], and the Fat Microaggressions Scale
(FMS) [32]. The SSI, WBIS, and PARTS are specifically targetted to evaluate individuals’ experiences of
weight stigmatization from interpersonal sources. The WSSQ assesses self-stigma related to individuals’
weight, and the PWSS evaluates the perceived weight stigma based on weight perception. In contrast,
the STEWS addresses weight stigma experiences related to eating disorders as perceived by individuals
from healthcare providers and peers. The FMS is used to assess the frequency of fat microaggressions
encountered from interpersonal and media sources in individuals with higher weight. Empirical evidence
indicates that these tools are acknowledged as being effective in evaluating the external stigmatization or
stigma faced by individuals with overweight.

The Weight Stigma Exposure Inventory (WeSEI) is a newly developed tool aimed at evaluating
weight stigma exposure from diverse sources, including social media, traditional media, television, parents,
friends, significant others, and strangers [33]. Previous weight stigma assessment tools primarily assessed
participants’ internalized weight stigma (e.g., WSSQ) and weight stigma perceived by individuals (e.g.,
PWSS). The WeSEI is different from those tools in that it assesses external sources of weight stigma from
both interpersonal and non-interpersonal perspectives among individuals across weight statuses (i.e.,
underweight, average weight, and overweight). It is grounded in a comprehensive theoretical framework
that emphasizes external experiences of weight stigma, allowing for a deeper understanding of the social
environment’s impact on individuals. The WeSEI considers cultural differences in both Asian populations
and Western societies. Presently, the WeSEI shows strong psychometric properties and is confirmed to
be a multidimensional structure, providing a more comprehensive weight stigma evaluation. Therefore,
localizing WeSEI is crucial for ensuring it can reflect the unique social and cultural factors of the Thai
population, since weight stigma may manifest differently across cultures. Its validation among Taiwanese,
Chinese, Indonesian, Turkish, and Malaysian populations underscores its cultural relevance, establishing it
as an effective instrument for assessing weight stigma across Asian countries [33–37].

Existing research indicates that Thailand has the highest score (Mean [SD]: 32.71 [8.31]) on the
WSSQ among Asian countries, including Taiwan, China, Hong Kong, Indonesia, and Malaysia [33,34,36,37].
Therefore, a validated instrument with strong psychometric properties that encompasses different cultural
contexts is needed to achieve a more thorough understanding of the various sources and effects of weight
stigma in Thailand.

1.2 Objective

This study aimed to evaluate the psychometric properties of the Thai version of the WeSEI in Thai
young adults. Based on existing literature, the following hypotheses were made: (Hypothesis 1) the
WeSEI has a seven-factor structure, which is consistent with the factor structure reported in previous
research [33–37]; and (Hypothesis 2) the WeSEI score significantly correlates with other weight stigma
measures (i.e., PWSS and WSSQ).
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2 Methods

2.1 Participants

This study employed a cross-sectional design involving university students from Thailand. Participants
were recruited via an online survey (SurveyMonkey). We adopted a convenience sampling method to
efficiently recruit a sufficient sample size to provide initial psychometric evidence. The survey was
disseminated by the research team via various social media channels, such as Facebook, Twitter/X, and
university forums. The participants were recruited over an eight-month period from October 2024 to May
2025. After obtaining informed consent, presented at the start of the online questionnaire, participants were
requested to complete demographic information and standardized self-reported instruments, including
WeSEI, Depression, Anxiety, and Stress Scale 21 (DASS-21), Weight Self-Stigma Questionnaire (WSSQ), and
Perceived Weight Stigma Scale (PWSS). Participants were eligible if they met the following requirements:
(1) aged 18 years and older; (2) able to read and understand the Thai language; (3) currently residing in
Thailand and enrolled in a Thai university (undergraduates and postgraduates). This study was conducted
with the approval of the Human Research Ethics Committee of National Cheng Kung University (NCKU
HREC-E-110-486-2) and was subsequently endorsed by the ethics committee at Mahidol University.

2.2 Measurement

2.2.1 Background Information with Demographics

Background information was self-reported by the participants on the following variables: age (years),
sex (male or female), height (cm), weight (kg), current educational level, marital status, and acute or
chronic disease. Self-reported height and weight were used to calculate body mass index (BMI). Participants
were further divided into groups based on BMI cutoff values of the Thai standard for overweight status
(BMI ≥ 23.0 or BMI < 23.0) [38], the Western standard for overweight status (BMI ≥ 25.0 or BMI < 25.0),
and Obesity status (BMI ≥ 30.0 or BMI < 30.0) [38].

2.2.2 Weight Stigma Exposure Inventory (WeSEI) and Its Translation Procedure

The WeSEI is a recently developed 35-item instrument to assess observed (or exposure to) weight
stigma from different interpersonal and non-interpersonal sources [33]. Each source contains 5 items, and
each item is rated on a 5-point Likert scale ranging from 1 (never) to 5 (almost always). The WeSEI has
shown good psychometric properties with multilingual versions across different countries (in Chinese,
Turkish, and Malay), with a 7-factor structure confirmed by confirmatory factor analysis (CFA), including
social media, traditional media, television, parents, friends, significant others, and strangers [33–37]. Sample
items are “I have observed negative statements about weight (e.g., overweight is pathetic; fat people are
useless and lazy) on social media” (social media). “I have observed negative statements about weight (e.g.,
overweight is pathetic; fat people are useless and lazy) in traditional media” (traditional media). “The
TV series/movies I watched portray overweight/obese individuals in a negative way (e.g., overweight is
pathetic; fat people are useless and lazy)” (television). “My parents and siblings have negative beliefs about
weight (e.g., overweight is pathetic; fat people are useless and lazy)” (parents). “My friends/peers have
negative beliefs about weight (e.g., overweight is pathetic; fat people are useless and lazy)” (friends). “My
significant other has negative beliefs about weight (e.g., overweight is pathetic; fat people are useless and
lazy)” (significant others), and “I have observed negative beliefs about weight (e.g., overweight is pathetic;
fat people are useless and lazy) from strangers” (strangers).

After obtaining permission from the original scale developers, the WeSEI was translated into Thai
following standardized guidelines proposed by Beaton et al. [39], consisting of three main steps. The first
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step was forward translation. The original English version of WeSEI was independently translated into Thai
by two translators (i.e., one from the sports science major and another from nursing), combining an initial
translated draft. The second step was backward translation. Two other independent translators, fluent in
both Thai and English, translated an initial Thai draft back into English. The final step was reconciliation;
an expert panel (i.e., two nursing professionals and one psychologist) reviewed all the reports (i.e., two
forward translations, initial Thai draft, two backward translations, and original English version) to identify
and resolve any discrepancies in meaning in the final Thai translation of the WeSEI. However, some English
terms (i.e., Internet memes and traditional media) could not be directly translated into Thai. After discussion
among the expert panel, the term “internet memes” was replaced with a Thai word meaning “joke”. The
English word was placed in parentheses for further explanation. For “traditional media”, there was a lack of
evidence supporting whether it should be translated as “conventional media” or “mainstream media” in
Thai language. Finally, the expert panel made a critical decision to use a Thai word meaning “mainstream
media” to reflect the primary media in Thai society. Therefore, the final Thai version of WeSEI was deemed
to be conceptually equivalent and culturally relevant. It was considered comparable to the original version
in both concept and cross-cultural adaptation.

2.2.3 Depression, Anxiety, and Stress Scale 21 (DASS-21)

The DASS-21 is a validated scale with psychometric properties used to assess depression, anxiety, and
stress symptoms [40–42]. The scale consists of 21 questions, 7 questions in each component (depression,
anxiety, and stress). Participants responded to each question ranging from 0 (did not apply to them) to 3
(very much, or most of the time). In addition to the total score, the subscale scores for each component
(depression, anxiety, and stress) were also used in subsequent analyses. The embedded item scores of
DASS-21 were summed to calculate the total score and each subscale score. A higher score indicates a higher
level of depression, anxiety, or stress. Sample items are “I couldn’t seem to experience any positive feeling
at all” (depression), “I was aware of dryness of my mouth” (anxiety), and “I found it hard to wind down”
(stress). The DASS-21 has been translated into the Thai language with acceptable internal consistency
(stress subscale: Cronbach’s α = 0.80; anxiety subscale: 0.73; depression subscale: 0.80; and full scale:
0.90) [43]. The internal consistency of DASS-21 was good in the present study (stress subscale: α = 0.94;
anxiety subscale: 0.94; depression subscale: 0.92; and full scale: 0.97).

2.2.4 Weight Self-Stigma Questionnaire (WSSQ)

The WSSQ was used to assess participants’ self-perception of weight stigma [29]. The WSSQ has two
domains (fear of enacted stigma [6 items] and self-devaluation [6 items]) with a total of 12 items. WSSQ
items were rated on a five-point Likert scale from 1 (strongly Disagree) to 5 (strongly Agree). The scores of
all items were totaled, with a higher score signifying a greater level of weight-based self-stigma. A sample
item is “I’ll always go back to being overweight”. The WSSQ has been translated into the Thai language
with acceptable internal consistency (fear of enacted stigma: α = 0.86; self-devaluation: 0.83; and total score:
0.88) [44]. The WSSQ had good internal consistency in the present study (fear of enacted stigma: α = 0.94;
self-devaluation: 0.94; and total score: 0.96).

2.2.5 Perceived Weight Stigma Scale (PWSS)

The PWSS is an instrument for assessing participants’ self-reported perceived weight stigma [30]. It
consists of 10 items with a dichotomous scale (0 = no; 1 = yes). All item scores are summed, and a higher
score indicates a higher level of perceived weight stigma. A sample item is “People act as if you are inferior”.
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The PWSS has been translated into Thai language with acceptable internal consistency (α = 0.85) [44]. The
PWSS also showed good internal consistency in the present study (α = 0.90).

2.3 Statistical Analysis

The participants’ characteristics were described as mean (SD) or median (Q1–Q3), and the categorical
characteristics were n (%). Descriptive statistics for all items and the total score of WeSEI were calculated.
CFA was used to evaluate the 7-factor structure of the WeSEI and to estimate factor loading, with diagonally
weighted least squares (DWLS) estimation. The DWLS estimation was used because this estimation is
designed for Likert-type scale responses (e.g., five-point Likert scale used in the WeSEI) [45]. If items had
a loading >0.4 and only loaded on one factor, the structure was considered acceptable [46]. To evaluate
model fit in CFA, the comparative fit index (CFI), Tucker-Lewis Index (TLI), root-mean-square error of
approximation (RMSEA) with a 90% confidence interval (CI), and standardized root mean square residual
(SRMR) were used. Data-model fit is good when CFI and TLI are greater than 0.9, and RMSEA and SRMR
are less than 0.08 [47]. Some literature also indicates that RMSEA [47] and SRMR <0.1 are acceptable [48].
Cronbach’s α and McDonald’sω coefficients were utilized to assess the internal consistency in the total
scale and subscales [49]. In addition, item-rest correlations of the items in each subscale were calculated.

Multi-group CFA (MGCFA) was used to test measurement invariance across sex (male vs. female) and
weight status based on the Thai standard (higher weight vs. non-higher weight). The MGCFA involved four
nested models: (1) M1: structural invariance model (the baseline model, based on the 7-factor structure
of the WeSEI), (2) M2: metric invariance (the model were constrained factor loadings, based on M1), (3)
M3: scalar invariance (factor loadings and item intercepts were constrained, based on M1), and (4) residual
invariance (factor loadings, item intercepts, and residuals were constrained, based on M1). The differences
in CFI (ΔCFI), RMSEA (ΔRMSEA), and SRMR (ΔSRMR) between each two nested models were calculated
to assess measurement invariance. According to Chen’s (2007) recommendations [50], if ΔCFI > −0.01,
ΔRMSEA < 0.015, and ΔSRMR < 0.01, measurement invariance was supported.

We also estimated the average variance extracted (AVE) to examine convergent validity, and composite
reliability (CR) to evaluate internal consistency. A good convergent validity wasmet by AVE values above 0.5,
and there was good internal consistency when CR > 0.7 [51]. Furthermore, we used the heterotrait-monotrait
(HTMT) ratio to assess discriminant validity. When the HTMT value was below 0.90, discriminant validity
was good [51].

Structural equation modeling (SEM) can construct the latent variable and correct the measurement
error to get a robust estimation of the correlation between latent variables (i.e., the entire WeSEI and each
factor construct) and independent variables (i.e., the external criterion measures used in the present study).
SEM was used to examine the correlations between eight variables from the WeSEI (i.e., its total score and
seven subfactors) and multiple external criteria, including BMI, DASS-21 total and subscale scores, and
total scores of the WSSQ and PWSS (Fig. 1). We conducted 14 SEM models in total, including a subfactors
model (A) and a total model (B) for seven external criteria. The standardized coefficients were reported.
The PWSS and WSSQ include perceptions and self-evaluations of weight stigma, which were positively
related to the stigma experience measured by the WeSEI. Further, the concurrent validity between the total
score and each factor of the WeSEI with the WSSQ and PWSS was examined by SEM. Pearson correlations
were calculated to estimate the correlation between total scores (e.g., whole scale and factors) and multiple
external criteria. The correlation coefficient was evaluated by: 0.12 indicates a small, 0.24 moderate, and
0.41 large level correlation [52].

Furthermore, the known-groups validity was assessed by comparing the difference in WeSEI scores
between groups with different weight categories using analysis of variance (ANOVA). Specifically, the
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weight categories were classified according to the cutoffs defining higher weight and obesity in Thai and
Western standards, respectively. We conducted the ANOVAs for the overall WeSEI and its individual
subscales. Cohen’s d was used to evaluate effect sizes (0.15 indicates small, 0.36 moderate, and 0.65 large
effects) [52].

R-4.4.1 was used for statistical analysis with the psych package for internal consistency, the lavaan
package for CFA (including MGCFA) and SEM, and the semTools package for convergent and discriminant
validity.

Figure 1: The SEM structures to explore the correlations of the WeSEI (A) domain and (B) total scores with external
criterion measures (i.e., BMI, total and subscale scores of DASS21, total score of WSSQ, and PWSS). Covariances
among the WeSEI subfactors were allowed. Note: WeSEI, Weight Stigma Exposure Inventory; double-arrow lines
indicate correlations between the two variables.

3 Results

Participants had a mean age of 23.0 years (SD = 3.8) and a mean BMI of 22.8 kg/m2 (SD = 3.4) (Table 1).
Most participants were male (62.1%) and single (98.3%), with an undergraduate degree (94.8%). A small
proportion of participants (4.3%) had a condition or disease (e.g., cold, mental illness). A total of 43.5% and
18.6% of participants were identified as higher weight based on Thai and Western standards, respectively.
Among all participants, 2.5% participants had a BMI higher than 30.0 (categorized as obese by BMI standards).

Table 1: Participants’ demographics.

Characteristic All Sample (n = 517)

Age, Mean (SD) 23.0 (3.8)
BMI, Mean (SD) 22.8 (3.4)
BMI, n (%)

BMI < 23.0 292 (56.5%)
BMI 23–25 129 (25.0%)
BMI 25–30 83 (16.1%)
BMI ≥ 30 13 (2.5%)

Sex, n (%)
Male 321 (62.1%)
Female 196 (37.9%)
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Table 1: Cont.

Characteristic All Sample (n = 517)
Educational level, n (%)
Undergraduate degree 490 (94.8%)
Graduate degree 27 (5.2%)

Marital status, n (%)
Single 508 (98.3%)
Married 6 (1.2%)
Divorced 3 (0.6%)

Acute or chronic disease, n (%)
No 495 (95.7%)
Yes 22 (4.3%)

3.1 Factor Structure and Measurement Invariance

The distribution of item scores of WeSEI is demonstrated in Table 2. CFA results demonstrate a
good construct validity (i.e., all factor loadings of items and the item-total correlations were >0.40), and
Cronbach’s α and McDonald’s ω coefficients show good internal consistency for the overall scale and
subscales (α,ω > 0.70).

Table 2: Factor structure and final retained items for the Weight Stigma Exposure Inventory (WeSEI).

Items Mean (SD) Item-Rest Correlation Factor Loadinga

Total score
(Cronbach’s α = 0.972; McDonald’sω = 0.972) 85.4 (31.3)

Social media source
(Cronbach’s α = 0.828; McDonald’sω = 0.825) 12.7 (4.6)

Item 1 2.1 (1.1) 0.593 0.623
Item 2 2.8 (1.3) 0.500 0.582
Item 3 2.7 (1.2) 0.684 0.678
Item 4 2.6 (1.2) 0.628 0.766
Item 5 2.5 (1.2) 0.722 0.877

Traditional media source
(Cronbach’s α = 0.869; McDonald’sω = 0.870) 13.3 (5.0)

Item 6 2.3 (1.1) 0.713 0.811
Item 7 2.9 (1.4) 0.596 0.752
Item 8 3.0 (1.3) 0.716 0.675
Item 9 2.6 (1.3) 0.677 0.682
Item 10 2.5 (1.3) 0.756 0.840

Television source
(Cronbach’s α = 0.930; McDonald’sω = 0.931) 13.6 (5.8)

Item 11 2.4 (1.2) 0.824 0.869
Item 12 3.0 (1.4) 0.812 0.816
Item 13 2.7 (1.2) 0.752 0.869
Item 14 2.8 (1.4) 0.842 0.853
Item 15 2.7 (1.4) 0.853 0.870

Parents source
(Cronbach’s α = 0.907; McDonald’sω = 0.909) 12.1 (5.6)

Item 16 2.3 (1.2) 0.780 0.755
Item 17 2.9 (1.4) 0.675 0.824
Item 18 2.4 (1.4) 0.757 0.773
Item 19 2.4 (1.3) 0.871 0.877
Item 20 2.1 (1.3) 0.748 0.823
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Table 2: Cont.

Items Mean (SD) Item-Rest
Correlation Factor Loadinga

Friends source
(Cronbach’s α = 0.907; McDonald’sω = 0.908) 11.6 (5.4)

Item 21 2.1 (1.2) 0.772 0.779
Item 22 2.7 (1.3) 0.627 0.695
Item 23 2.4 (1.3) 0.765 0.864
Item 24 2.2 (1.3) 0.850 0.868
Item 25 2.2 (1.3) 0.817 0.858

Significant others source
(Cronbach’s α = 0.944; McDonald’sω = 0.944) 10.4 (5.5)

Item 26 1.9 (1.1) 0.817 0.982
Item 27 2.3 (1.2) 0.824 0.839
Item 28 2.2 (1.3) 0.892 0.888
Item 29 2.0 (1.2) 0.850 0.823
Item 30 2.0 (1.2) 0.852 0.830

Strangers source
(Cronbach’s α = 0.908; McDonald’sω = 0.909) 11.6 (5.3)

Item 31 2.1 (1.2) 0.811 0.791
Item 32 2.6 (1.4) 0.747 0.755
Item 33 2.5 (1.3) 0.703 0.823
Item 34 2.2 (1.1) 0.822 0.879
Item 35 2.2 (1.1) 0.753 0.816

Note: aFactor loading derived from confirmatory factor analysis using diagonally weighted least squares estimation.

Table 3 presents the acceptable model fit in CFA, which supports the 7-factor structure of the WeSEI:
χ2 (539) = 1994.201, CFI = 0.978, TLI = 0.976, RMSEA = 0.072 (0.069–0.076), and SRMR = 0.086. It also
summarizes the comparison of the nested models to test measurement invariance across sex (male vs.
female) and weight status (Thai standard). The acceptable changes in fit indices (ΔCFI, ΔRMSEA, and
ΔSRMR) supported metric invariance, scalar invariance, and residual invariance across sex and weight
status. It indicated that WeSEI could be used to measure the latent concept of observed weight stigma
consistently and for valid comparisons across groups, different sexes, or weight status.

3.2 Convergent, Discriminant Validity, and Internal Consistency

The convergent and discriminant validity (Table 4) showed good internal consistency (CR values for
all factors were greater than 0.80) and convergent validity (AVE values for all factors were above 0.50).
The HTMT ratios are shown in the upper triangular matrix to confirm the discriminant validity. Analysis
found that traditional media sources may not be discriminant from television sources (HTMT = 0.954), and
friends’ source may not be discriminant from parents’ source (HTMT = 0.911), according to the HTMT
threshold (0.9). More rigorously (using HTMT 0.85 as a cutoff), it is possible that social media could not be
discriminated from a traditional media source (HTMT = 0.893) and a television source (HTMT = 0.868).
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Table 3: Confirmatory factor analysis and tests of invariance on the Weight Stigma Exposure Inventory (WeSEI).

Model DWLS χ2 df CFI TLI RMSEA (90% C.I.) SRMR Comp. 𝚫df 𝚫CFI 𝚫TLI 𝚫RMSEA 𝚫SRMR

All sample 1994.201 539 0.978 0.976 0.072 (0.069–0.076) 0.086 — — — — — —
Male 843.133 539 0.994 0.993 0.042 (0.036–0.047) 0.071 — — — — — —
Female 1341.447 539 0.961 0.957 0.088 (0.082–0.093) 0.113 — — — — — —
Normal weight 1426.203 539 0.974 0.972 0.075 (0.071–0.080) 0.094 — — — — — —
Overweight 874.841 539 0.990 0.989 0.053 (0.046–0.059) 0.087 — — — — — —
Measurement invariance on sex

M1. Configural 2184.580 1078 0.984 0.982 0.063 (0.059–0.067) 0.084 — — — — — —
M2. Metric 2455.189 1106 0.981 0.979 0.069 (0.065–0.073) 0.089 M2-M1 28 −0.003 −0.003 0.006 0.005
M3. Scalar 2508.924 1134 0.980 0.979 0.069 (0.065–0.072) 0.090 M3-M2 28 −0.001 0.000 0.000 0.001
M4. Residual 2581.556 1169 0.980 0.979 0.069 (0.065–0.072) 0.091 M4-M3 35 0.000 0.000 0.000 0.001

Measurement invariance on weight
M1. Configural 2301.044 1078 0.982 0.980 0.066 (0.063–0.070) 0.089 — — — — — —
M2. Metric 2411.830 1106 0.981 0.980 0.068 (0.064–0.071) 0.091 M2-M1 28 −0.001 0.000 0.002 0.002
M3. Scalar 2422.589 1134 0.981 0.980 0.066 (0.063–0.070) 0.091 M3-M2 28 0.000 0.000 −0.002 0.000
M4. Residual 2449.781 116 0.981 0.981 0.065 (0.062–0.069) 0.091 M4-M3 35 0.000 0.001 −0.001 0.000

Note: DWLS, diagonally weighted least squares estimator; χ2, Chi-square; df, degrees of freedom; CFI, comparative fit index; TLI, Tucker-Lewis Index; RMSEA, root-mean-square
error of approximation; 90% C.I., 90% confidence interval of the RMSEA; Comp., Comparison; ΔCFI, change in CFI value compared to the preceding model; ΔTLI, change in the TLI
value compared to the preceding model; ΔRMSEA, change in the RMSEA value compared to the preceding model.

Table 4: Convergent and discriminant validity for the Weight Stigma Exposure Inventory (WeSEI).

Factors CR AVE Social Media Traditional Media Television Parents Friends Significant Others Strangers

Social media 0.841 0.509 (0.713) 0.893 0.868 0.797 0.767 0.590 0.690
Traditional media 0.860 0.564 0.928*** (0.751) 0.954 0.672 0.669 0.468 0.763
Television 0.932 0.730 0.885*** 0.951*** (0.854) 0.804 0.738 0.454 0.830
Parents 0.904 0.661 0.763*** 0.699*** 0.812*** (0.813) 0.911 0.693 0.673
Friends 0.908 0.666 0.737*** 0.685*** 0.732*** 0.911*** (0.816) 0.705 0.688
Significant others 0.825 0.754 0.592*** 0.510*** 0.472*** 0.707*** 0.748*** (0.868) 0.577
Strangers 0.899 0.652 0.760*** 0.765*** 0.831*** 0.708*** 0.695*** 0.597*** (0.807)

Note: Composite reliability (CR), average variance extracted (AVE). ***p < 0.001. The square root of the AVE is presented in parentheses and in diagonal. The lower triangular matrix
reports the estimated correlations between pairs of factors in the CFA model. The upper triangular matrix reports the heterotrait-monotrait (HTMT) Ratio. Factors with probable
discriminant validity problems are in bold (using HTMT 0.90 as a cutoff).
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3.3 Concurrent Validity

There were low and non-significant correlations between WeSEI factors and BMI (Table 5). The total
and subscale scores of DASS-21 demonstrated statistically significant (p < 0.001) small to moderate levels of
SEM correlations with all the factors and the total score of WeSEI. For the concurrent validity of the WeSEI,
the entire WeSEI and most WeSEI subscales were significantly correlated withWSSQ and PWSS. Specifically,
small to moderate levels of correlations were found between the WeSEI and WSSQ; all correlations except
for the traditional media source in WeSEI with WSSQ were significant. Correlations were found between
the WeSEI and PWSS. All SEM correlations except for the traditional media source and television source in
WeSEI with PWSS were significant. Moreover, the fitness of the SEM is presented in Appendix A Table A1.

Table 5: Correlations between the Weight Stigma Exposure Inventory (WeSEI) and other characteristics.

External Criteria Social
Media

Traditional
Media Television Parents Friends Significant

Others Strangers Total
Score

SEM
BMI 0.055* 0.004 0.046* 0.059* 0.021 0.035 0.087** 0.049
Total score of DASS21 0.207*** 0.156*** 0.145*** 0.161*** 0.186*** 0.284*** 0.235*** 0.220***

Stress 0.184*** 0.129*** 0.132*** 0.134*** 0.156*** 0.246*** 0.206*** 0.191***
Anxiety 0.226*** 0.166*** 0.152*** 0.187*** 0.205*** 0.289*** 0.236*** 0.234***
Depression 0.192*** 0.159*** 0.136*** 0.147*** 0.181*** 0.288*** 0.239*** 0.214***

Total score of WSSQ 0.115*** 0.048 0.051* 0.090*** 0.116*** 0.242*** 0.137*** 0.127**
Total score of PWSS 0.053* 0.014 0.025 0.050* 0.093*** 0.169*** 0.124*** 0.081*

Pearson correlations
BMI 0.052 <0.001 0.044 0.055 0.020 0.034 0.081 0.049
Total score of DASS21 0.193*** 0.152*** 0.141** 0.162*** 0.179*** 0.277*** 0.222*** 0.225***

Stress 0.174*** 0.126** 0.129** 0.134** 0.150*** 0.239*** 0.195*** 0.194***
Anxiety 0.210*** 0.162*** 0.148*** 0.189*** 0.197*** 0.285*** 0.223*** 0.239***
Depression 0.179*** 0.153*** 0.133** 0.148*** 0.175*** 0.281*** 0.227*** 0.219***

Total score of WSSQ 0.105* 0.051 0.049 0.090* 0.110* 0.237*** 0.129** 0.131**
Total score of PWSS 0.050 0.016 0.023 0.053 0.091* 0.169*** 0.119** 0.089*

Note: *p < 0.05, **p < 0.01, ***p < 0.001. The correlation coefficients are derived from structural equation modeling (SEM) or
Pearson correlation. Model fit information of the SEM is presented in Appendix A Table A1. DASS (Depression, Anxiety, Stress
Scale-21); WSSQ (Weight Self Stigma Questionnaire); PWSS (Perceived Weight Stigma Scale).

3.4 Known Groups Validity

Table 6 demonstrates the known groups validity by comparing the WeSEI scores between weight
groups with different BMI cutoff values. Among individuals with a BMI <23.0, non-interpersonal sources
(social media, traditional media, and television) had higher mean scores than others. Apart from the mean
score for the significant others source, individuals with obesity had the highest mean WeSEI total and other
source scores among weight groups. Individuals with a BMI between 23.0 and 25.0 (Cohen’s d ranging from
0.010 to 0.149, very low to low effect sizes) and between 25.0 and 30.0 (Cohen’s d ranging from 0.007 to
0.144, very low to low effect sizes) did not greatly differ from those with a BMI <23.0. However, individuals
with BMI >30 had large but not significant differences from the other weight groups in both the WeSEI total
score and the scores for each source. Effect sizes ranged from low to moderate (0.107 to 0.592), especially in
television, parents, and strangers.
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Table 6: Comparing the Weight Stigma Exposure Inventory (WeSEI) scores between weight groups by body mass
index (BMI).

WeSEI
Score

1. BMI < 23
(n = 292)

2. BMI 23–25
(n = 129)

3. BMI 25–30
(n = 83)

4. BMI > 30
(n = 13) F (p-Value)a P for

Trend Effect Size

Total score 84.2 (29.7) 86.8 (34.6) 85.5 (33.0) 95.5 (18.8) 1.42 (0.247) 0.231
1 vs. 2/3/4 =

0.083/0.041/0.359
2 vs. 3/4 = 0.042/0.276

3 vs. 4 = 0.318

Social
media 12.5 (4.4) 12.9 (5.2) 13.1 (4.8) 13.6 (2.4) 1.22 (0.311) 0.357

1 vs. 2/3/4 =
0.103/0.144/0.251

2 vs. 3/4 = 0.041/0.148
3 vs. 4 = 0.107

Traditional
media 13.2 (5.0) 13.4 (5.2) 13.1 (5.1) 13.9 (4.2) 0.18 (0.911) 0.683

1 vs. 2/3/4 =
0.045/0.018/0.139

2 vs. 3/4 = 0.063/0.094
3 vs. 4 = 0.157

Television 13.5 (5.6) 13.6 (6.1) 13.5 (6.1) 16.8 (4.3) 2.26 (0.09) 0.054
1 vs. 2/3/4 =

0.010/0.007/0.561
2 vs. 3/4 = 0.016/0.551

3 vs. 4 = 0.567

Parents 11.8 (5.4) 12.6 (6.2) 12.1 (5.6) 14.5 (4.4) 1.77 (0.163) 0.115
1 vs. 2/3/4 =

0.131/0.051/0.481
2 vs. 3/4 = 0.081/0.350

3 vs. 4 = 0.430

Friends 11.5 (5.1) 12.0 (6.2) 11.3 (5.2) 12.8 (4.5) 0.63 (0.598) 0.474
1 vs. 2/3/4 =

0.088/0.046/0.250
2 vs. 3/4 = 0.133/0.163

3 vs. 4 = 0.296

Significant
others 10.2 (5.2) 11.0 (6.0) 10.5 (5.6) 9.4 (4.4) 0.82 (0.487) 0.519

1 vs. 2/3/4 =
0.149/0.051/0.152

2 vs. 3/4 = 0.098/0.302
3 vs. 4 = 0.203

Strangers 11.5 (5.1) 11.3 (5.4) 11.9 (5.7) 14.4 (5.3) 1.46 (0.237) 0.039
1 vs. 2/3/4 =

0.035/0.079/0.557
2 vs. 3/4 = 0.114/0.592

3 vs. 4 = 0.477

Note: aBonferroni adjustment was used for post-hoc comparison, and no comparison reached significance. Effect size (i.e., Cohen’s
d) at a small to moderate level was underlined; at moderate to large level was in bold.

4 Discussion

The study shows that the Thai version of the WeSEI has good psychometric properties, including
its construct validity (7-factor structure), internal consistency, convergent and discriminant validity,
measurement invariance across sex and weight status groups, and known groups validity. Moreover,
we also explored the correlation between WeSEI and BMI, depression, anxiety, stress symptoms, WSSQ,
and PWSS among the Thai population. The WeSEI demonstrated low and non-significant correlations with
BMI. However, significantly small to moderate positive correlations were found between the WeSEI factors
and the scores of DASS-21, WSSQ, and PWSS.

The findings of this study supported Hypothesis 1 and previous psychometric testing of the WeSEI
in various countries [33–37]. Specifically, this study confirmed the same seven-factor structure identified
in previous psychometric evaluations, indicating that social media, traditional media, television, parents,
friends, significant others, and strangers are seven distinct sources contributing to weight stigma among
Thai young adults. The seven-factor structure demonstrated measurement invariance across sex and weight
status groups, suggesting that the WeSEI is suitable for assessing weight stigma across these demographics.
Supporting previous studies, the Thai adaptation of WeSEI showed good internal consistency (Cronbach’s
α = 0.972; McDonald’s ω = 0.972). Consistent with findings from Malaysia [34], non-interpersonal sources
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(social media, traditional media, and television) were identified as the primary sources of weight stigma,
reflecting the significant role of digital platforms and media in shaping perceptions of weight stigma in
Thailand. Similar to other Asian countries, Thai media often promotes a slim ideal body shape through
influencers, idols, and celebrities [53]. The pervasive exposure of a slim ideal, particularly among young
people who frequently engage with digital media, may heighten vulnerability to weight stigma. Similar to
findings from studies of young people in Taiwan and China, but contrasting with results from Malaysia
(34), our findings show a problem of distinguishing between television and traditional media, as well as
between parents and friends (with HTMT values exceeding 0.9) among Thai young adults.

The higher scores from non-interpersonal sources (social media, traditional media, and television)
among individuals with a BMI <23.0 may be related to ideal body shapes perpetuated by the media. Results
of known groups validity showed that identifying observed weight stigma among those with a greater
BMI was limited in the WeSEI. However, considering that the effect size was not significant, the ability
of WeSEI to identify observed weight stigma needs to be interpreted with caution. This finding could be
explained by the following reasons. First, those with higher weight but not extremely high overweight may
not consider themselves as higher weight; thus, they may not be sensitive to weight stigma exposure [54].
Second, Thai culture nurtures Thai people not to be outwardly judgmental of other people (e.g., using
indirect communication to express their criticisms) [55]. In this regard, Thai individuals may not be
aware of others’ criticisms of their weight because of indirect communications. Nevertheless, this finding
potentially indicates that if individuals reach obesity (BMI > 30), weight stigma exposure is likely to be
greater. Therefore, further research on weight stigma among young people in Thailand is warranted. Our
findings partially support Hypothesis 2; non-significant correlations between certain factors of the WeSEI
and WSSQ may show relatively weak concurrent validity for the WeSEI. Although the concurrent validity
of WeSEI was supported by a significant association between the total score of the WeSEI and the WSSQ,
the correlation was weak (r = 0.127). Moreover, when scrutinizing each WeSEI factor, there are different
sources contributing to observed weight stigma. Because not all sources are important to the weight-related
self-stigma (i.e., WSSQ score), it is reasonable that some WeSEI factor scores did not associate with the
WSSQ score significantly. In terms of known-group validity analysis, the WeSEI seems to lack sensitivity
for the Thai population across BMI levels, with scores consistently higher than those reported in previous
studies for each BMI group [33–35]. The unsatisfactory concurrent validity and known-group validity for
the WeSEI may be due to the similar educational levels of the present sample. Therefore, future studies are
encouraged to include participants with diverse educational levels to re-examine the two psychometric
properties of WeSEI among Thai populations.

4.1 Implications

The Thai version of the WeSEI can support understanding weight stigma experiences across sexes
and weight status and in developing targeted interventions to address different sources of weight stigma.
For instance, promoting positive weight-related content for television to reduce weight discrimination
from television sources. Additionally, it can serve as a screening tool to tackle the increasing prevalence of
mental health issues associated with weight stigma. It can also be utilized alongside qualitative interviews
to investigate media-driven stigma. In summary, WeSEI has the potential to strengthen clinical practice,
inform public health strategies, and provide valuable insights for reducing weight stigma and improving
overall health.
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4.2 Study Limitations

The present study used a cross-sectional survey design, with participants recruited through online
convenience sampling. This approach may introduce sampling bias stemming from the potential
homogeneity, particularly in educational background among participants, making the study population less
representative of the broader population. Participants who encountered research information on platforms
(Facebook, Twitter/X, or university forums) and chose to participate may differ significantly from those
who opted not to participate. Furthermore, the sample was biased towards males, which may limit the
generalizability of the findings to females. Females are more susceptible to weight stigma, so the findings
of this study may not fully reflect the totality of weight stigma for females. Also, the small sample size
in the group with obesity (n = 13) may limit the results to individuals with obesity in Thailand. Further,
the test-retest reliability of the WeSEI and some of the potential contexts (e.g., sexual or gender minority
groups) was not evaluated, which could limit accuracy in measuring sources of weight stigma exposure.
Therefore, future studies are encouraged to explore weight stigma in relation to sexual or gender identity.
Finally, relying on self-reported data may lead to recall bias and self-report bias related to social desirability.

5 Conclusions

TheWeSEI was translated into the Thai language to assess weight stigma sources in young Thai people.
The Thai version of the WeSEI was found to be psychometrically robust in assessing weight stigma in the
present sample. The Thai adaptation of WeSEI can evaluate various exposure sources that may contribute
to weight stigma and identify individuals who experience high levels of weight stigma. Furthermore, the
scale may provide preliminary evidence for developing targeted interventions aimed at reducing weight
stigma, helping to mitigate its harmful effects (e.g., poorer mental health).
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Appendix A

Table A1: The fitness of the models testing correlations between Weight Stigma Exposure Inventory (WeSEI) and
other characteristics via structural equation modeling.

External Criteria
Subfactors Model Total Model

CFI RMSEA CFI RMSEA

BMI 0.979 0.070 0.962 0.092
Total score of DASS21 0.978 0.071 0.961 0.093

Stress 0.978 0.071 0.962 0.093
Anxiety 0.978 0.071 0.962 0.093
Depression 0.978 0.071 0.961 0.093

Total score of WSSQ 0.978 0.071 0.961 0.093
Total score of PWSS 0.978 0.071 0.961 0.093

Note: DASS (Depression, Anxiety, Stress Scale-21); WSSQ (Weight Self Stigma Questionnaire); PWSS (Perceived Weight Stigma
Scale); BMI (body mass index); CFI (comparative fit index); RMSEA (root-mean-square error of approximation).
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