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Abstract
Background Weight stigma is an issue often studied in Western countries; however, such information is scarce in 
Asian studies.

Methods This study aimed to examine the role of internalized weight stigma as a mediator in the relationship 
between perceived weight stigma and changes in body mass index (BMI). The data were collected through a 
longitudinal online survey with two phases (n = 974; Phase 1: August and September 2021; Phase 2: November 
and December 2021). The Perceived Weight Stigma Scale (PWSS), Weight Self-Stigma Questionnaire (WSSQ), and 
Depression, Anxiety, Stress Scale − 21 (DASS-21) were administered to assess perceived weight stigma, internalized 
weight stigma, and psychological distress. Hierarchical regressions were used to examine the proposed model, and 
Hayes’ Process Macro was used to test a mediation model.

Results The changes in perceived weight stigma and internalized weight stigma were significantly and positively 
associated with changes in BMI. There were significant and positive associations between perceived weight stigma, 
internalized weight stigma and psychological distress over time. Change in internalized weight stigma was found to 
be a significant mediator in the association of change in perceived weight stigma with change in BMI for the entire 
sample (unstandardized coefficient = 0.04; 95% CI = 0.02, 0.06), female subgroup (unstandardized coefficient = 0.05; 
95% CI = 0.02, 0.08), and male subgroup (unstandardized coefficient = 0.03; 95% CI = 0.01, 0.06). Change in perceived 
weight stigma also had significant effects on change in BMI for the entire sample and the female subgroup, but not 
for the male subgroup.

Conclusion Because perceived weight stigma may significantly impact changes in BMI through internalized weight 
stigma, treatment strategies to ameliorate self-stigma may enhance the results of weight-reduction programs. Such 
treatment strategies should be considered for inclusion in weight-loss interventions.
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Introduction
Obesity has doubled across 70 countries over the last 40 
years [1], and physical inactivity is one of the most com-
mon behavioral factors [2]. Among different age groups, 
college students are a high-risk group for obesity and 
physical inactivity, which are, in turn, susceptible to 
developing non-communicable diseases (NCDs) later in 
life [3]. A high proportion of college students are char-
acterized by sedentary behavior [4]. They tend to spend 
most of their time on activities such as studying, sitting 
in lectures, using computers or cell phones, surfing the 
Internet, or playing video games, which may expose them 
to physical inactivity and weight gain. In addition, enter-
ing a new challenging chapter of life immediately after 
adolescence, college students undergo physiological and 
psychological stressors influencing many aspects of their 
health behaviors and lifestyles, including nutritional/
exercise habits, which could lead to adverse health out-
comes such as overweight and obesity [5].

According to a secular trend study investigated across 
two waves, the Nutrition and Health Survey in Taiwan 
(NAHSIT 1993–1996 and NAHSIT 2005–2008), the 
prevalence of overweight and obesity increased in both 
men and women [6]. Subsequently, another study [7] 
combined three sets of data from NAHSIT 1993–1996, 
2005–2008, and 2013–2016 to examine the prevalence 
of overweight and obesity. The results indicated an 
increase in the prevalence of obesity among men but not 
in women, which was especially significant among young 
and middle-aged populations. However, the long-term 
relationship between the escalating prevalence of obesity 
and its potential risk factors, such as weight stigma, has 
not been examined in Taiwan.

Many adverse health outcomes due to being over-
weight or obese may result from personal experience, 
perception, anticipation, and internalization of weight 
stigma [8]. Weight stigma delineates negative beliefs, atti-
tudes, denigration, or social castigation directed toward 

individuals because of their weight [9]. Weight stigma 
usually manifests through stereotypes, prejudicial atti-
tudes, and discriminatory actions [8, 9]. Two weight 
stigma constructs are distinctly defined: perceived and 
internalized weight stigma. Perceived and experienced 
weight stigma are often applied interchangeably to 
describe how others think about the individual’s weight. 
On the other hand, internalized weight stigma refers to 
accepting societal weight bias as true of oneself [10]. Just 
as the obesity rate has been increasing in recent decades, 
weight stigma has also escalated [11] and is increasingly 
recognized as a global health issue [12].

Perceived weight stigma indicates perceived prejudi-
cial attitudes toward and social devaluation of individuals 
identified as having excess body weight or not complying 
with the prevailing thin body ideal [13, 14]. These unjust 
attitudes are rooted in negative stereotypes, such as judg-
ing obese people as clumsy, incompetent, or lacking in 
determination [15]. For mistreated individuals, perceived 
weight stigma may elicit physiological and behavioral 
consequences, intensify declining metabolic health, and 
thus augment weight gain [9, 16]. High perceived weight 
stigma is significantly related to impairments and distur-
bances in mental health [17].

Furthermore, stigmatizing portrayals of obese indi-
viduals are pervasively present in the mass media. Char-
acters with larger body sizes are usually depicted with 
prejudice and devaluation and are seen as associated 
with stereotypical behaviors such as sedentary behavior 
or overeating [18]. These images could reinforce arbitrary 
perceptions that obesity stems from personal choices, 
which may result in a lower level of public interest in 
obesity-related preventions or interventions as well as 
more significant weight stigma among the general public 
[19].

Perceived stigma may be converted to internalized 
weight stigma when perpetrators take stigmatizing 
actions toward their victims [20]. Subsequently, inter-
nalized weight stigma would lead to negative health 
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outcomes and mediate the association between perceived 
weight stigma and health outcomes [21]. Internalized 
weight stigma is defined as acceptance of negative ste-
reotypes about weight, applying negative stereotypes 
personally, and devaluing oneself due to self-defining as 
overweight [22]. Also, internalized weight stigma could 
be transmitted negatively, such as through societal dis-
crimination or devaluation, and subsequently causes psy-
chosocial problems, including aggressive behavior, lower 
self-esteem, depression, suicide ideation, and anxiety 
[23]; on the other hand, internalized weight stigma could 
be conveyed in seemingly positive ways. For instance, 
medical advice for weight loss strategies emphasizes that 
individuals should be responsible for weight manage-
ment. Thus, medical advice encourages individuals to 
exert their willpower to exercise more or eat less.

Such encouragements that may be perceived as motiva-
tions for weight loss may provoke feelings of shame [24, 
25] and self-blame [26], intensifying internalized weight 
stigma. In addition, given that body image is greatly 
influenced by social desirability and experiences [27], 
individuals with larger body shapes tend to have higher 
levels of body dissatisfaction [28] and body image dis-
turbance [29], which may heighten internalized weight 
stigma as well. Internalized weight stigma increases vul-
nerability to psychological distress, and the harm could 
intensify internalized weight stigma in turn. The long-
term consequences of internalized weight stigma include 
psychological problems and the risk of future weight gain 
and obesity [30].

Hence, internalized weight stigma may be an unin-
tended consequence of anti-obesity efforts and hinder 
the intended effect [14]. Also, literature has indicated a 
gradient relationship between internalized weight bias 
and body weight [13]. A large body of literature has 
articulated that perceived weight stigma is related to high 
weight bias internalization [31] and that perceived and 
internalized weight stigma influences health outcomes 
[8, 10, 32]. Different cross-sectional studies have investi-
gated the impacts of weight stigma in general, perceived 
weight stigma, and internalized weight stigma on various 
health outcomes [33–36].

Given the link between perceived and internalized 
weight stigma and health problems mentioned above, 
further exploration of how weight stigma gradually pen-
etrates individuals’ perceptions and impacts different 
health outcomes is warranted. However, longitudinal 
research still needs to prospectively examine the effect of 
perceived and internalized weight stigma on health out-
comes. Furthermore, more is required to know about the 
progress of individuals perceiving weight stigma, inter-
nalizing it, and the potentially sequent impact on health 
outcomes in a trajectory model. In addition, the scope of 

this research should be widened and explored in contexts 
other than just Western culture.

Several research studies have explored the role of inter-
nalized weight stigma as a mediator of the association 
between perceived weight stigma and biopsychosocial 
outcomes such as psychological well-being and physi-
cal health [37], body shame [38], and exercise, but not 
changes in body mass index BMI, an objective biomarker 
that plays a decisive role in health [39]. Considering 
the growing prevalence of obesity worldwide, it is criti-
cal to further assess weight stigma. Weight stigma has 
been found to be associated with increased BMI, such 
that people with obesity often perceive and internalize 
discrimination because of their weight. In other words, 
weight stigma is the consequence of increased BMI [40]. 
Compared to prior studies in which BMI was controlled 
to avoid its biological correlate of weight stigma [10, 29, 
41], the present study defined body mass index (BMI) 
changes as a critical health outcome.

In a longitudinal research design, data on changes in 
BMI were examined to explore the proposed model. Also, 
most previous weight stigma-related literature was con-
ducted in Western contexts [13, 42, 43]. Thus, exploring 
the model within Eastern societies is essential. An impor-
tant strategy in fighting the obesity epidemic involves 
identifying and addressing predisposing factors.

Aims
This study aimed to underscore the negative conse-
quences of weight stigma on weight-related health out-
comes. In a longitudinal study, this investigation aimed 
to examine the role of internalized weight stigma as a 
mediator of the relationship between perceived weight 
stigma and changes in BMI, controlling for psychological 
distress.

Methods
Participants, data collection, and ethical considerations
The inclusion criteria of the eligibility were (i) studying 
in a college program; (ii) having the ability to read writ-
ten Chinese; and (iii) being aged 20 years or above (i.e., a 
legal age to provide informed consent without a guardian 
in Taiwan). All participants provided an e-form informed 
consent to confirm their willingness to participate in the 
present study. No specific exclusion criteria were used for 
the eligibility. Moreover, the Institutional Review Board 
in the Chi Mei Medical Center (IRB Serial No.: 11007-
006) and the Human Research Ethics Committee in the 
National Cheng Kung University (Approval No.: 109-
551-2) approved the study.

The data collection was conducted using Google Forms. 
More specifically, a link and a QR code connected to 
Google Forms were distributed to the target partici-
pants with the help of the authors’ colleagues teaching 



Page 4 of 12Lin et al. BMC Psychology          (2023) 11:365 

or studying at a university in Taiwan. The link was then 
shared among the participants interested in the present 
study; the participants were informed that they could 
forward the link to their university student friends. Due 
to the nature of the snowballing sampling method, the 
current authors could not trace all the distributed links 
and were unable to calculate the response rate. Therefore, 
the authors only set a required sample size for the pres-
ent study at baseline (i.e., 1000 participants).

After logging in to Google Forms, each participant could 
read the study purpose, participant eligibility, incentive 
information (about 3.3 USD were provided for each time 
of participation), and participant rights in detail. Then, 
they were asked to click the ‘agree’ button to represent 
their e-form informed consent if they wanted to partici-
pate. If the participant did not want to provide e-form 
informed consent, they were advised to click the ‘dis-
agree’ button, and the survey ended. Those who clicked 

the ‘agree’ button could read the survey questions and 
responses. Also, the participants could discontinue the 
online survey at any time. The participants were asked 
to provide their email addresses and mobile phone num-
bers at baseline for the authors to follow up with them 
three months later. The baseline survey was conducted 
between August and September 2021, and the follow-
up was conducted between November and December 
2021. Although the data collection periods (including 
both baseline and follow-up surveys) overlapped with the 
COVID-19 pandemic, there were no severe impacts from 
COVID-19 because the entire survey period only had a 
relatively minor outbreak in Taiwan [44–47].

Measures
Body mass index (BMI) and demographic character-
istics Participants’ BMI was calculated using their self-
reported weight (in kg) and height (in cm). BMI was 
calculated for baseline and follow-up separately. Then, 
change in BMI was calculated using the follow-up BMI 
value minus baseline BMI value. Moreover, the partici-
pants answered their demographics using multiple choice 
questions for their degree level (undergraduate or post-
graduate), major (see Table  1 for details), gender (male 
or female), age (in year), monthly income (see Table 1 for 
more information), current cigarette user (yes or no), cur-
rent alcohol user (yes or no), and diagnosis of any chronic 
diseases (yes or no).

Internalized weight stigma The Weight Self-Stigma 
Questionnaire (WSSQ) was used to assess participants’ 
weight-related self-stigma, referring to internalized 
weight stigma in this study. The WSSQ contains 12 items 
with a five-point Likert scale response (1 = completely dis-
agree; 5 = completely agree), and a higher score indicates a 
higher level of internalized weight stigma. A sample item 
is “I’ll always go back to being overweight”. The original 
WSSQ has good psychometric properties [48], and the 
WSSQ has been translated into different language ver-
sions with satisfactory psychometric properties [49–52] 
including the Chinese version [53]. The present study’s 
data indicated that the WSSQ used in the present sample 
had excellent internal consistency (α = 0.93 at baseline; 
0.95 at follow-up).

Perceived weight stigma The Perceived Weight Stigma 
Scale (PWSS) was used to assess participants’ perceived 
weight stigma. The PWSS contains 10 items with a dichot-
omous scale response (0 = yes; 1 = no), and a higher score 
indicates a higher level of perceived weight stigma [54]. A 
sample item is “Because of your weight, people act as if you 
are inferior”. The Chinese version of PWSS has good psy-
chometric properties [33, 35, 36, 53]. The present study’s 
data indicated that the PWSS used in the present sample 

Table 1 Participants’ characteristics (N = 974)
n (%)

Age (year)a 23.70 (4.31)
Gender (male) 396 (40.7)
Major
 Literal arts 130 (13.3)
 Science 82 (8.4)
 Management 262 (26.9)
 Engineering 119 (12.2)
 Electrical engineering and computer science 100 (10.3)
 Social science 78 (8.0)
 Planning and design 31 (3.2)
 Bioscience and biotechnology 35 (3.6)
 Medicine 84 (8.6)
 Other 53 (5.4)
Degree level (undergraduate) 686 (70.4)
Monthly income
 Below 5000 New Taiwan Dollar (NTD) 145 (14.9)
 5000–9999 NTD 105 (10.8)
 10,000–14,999 NTD 132 (13.6)
 15,000 or above NTD 336 (37.6)
 Not reported 226 (23.2)
Current cigarette user (No)
 No 705 (72.4)
 Yes 43 (4.4)
 Not reported 226 (23.2)
Current alcohol user (No)
 No 662 (68.0)
 Yes 86 (8.8)
 Not reported 226 (23.2)
Diagnosis of chronic disease (No)
 No 562 (57.7)
 Yes 36 (3.7)
 Not reported 376 (38.6)
a Reported in Mean (SD).

Note. 1USD ≈ 30 NTD
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had excellent internal consistency (Kuder–Richardson 
Formula 20 [KR-20] = 0.87 at baseline; 0.93 at follow-up).

Psychological distress The Depression, Anxiety, Stress 
Scale − 21 (DASS-21) was used to assess participants’ 
psychological distress in three forms: depression, anxiety, 
and stress. The DASS-21 contains 21 items with a four-
point Likert scale response (0 = did not apply to me at all; 
3 = applied to me very much), and a higher score indicates 
a higher level of psychological distress. A sample item 
is “I found it hard to wind down”. The original DASS-21 
has good psychometric properties [55], and the DASS-
21 has been translated into different language versions 
with satisfactory psychometric properties, including the 
Chinese version [56–58]. The present study’s data indi-
cated that the DASS-21 used in the present sample had 
excellent internal consistency (α = 0.96 at baseline; 0.98 at 
follow-up).

Data analysis
Before the main analyses were performed, missing val-
ues were evaluated for whether they were missing com-
pletely at random (MCAR) via Little’s MCAR test [59]. If 
MCAR is not supported, the missing values were evalu-
ated if they were missing at random (MAR) via indepen-
dent t-tests on the studied variables at baseline. More 
specifically, if significant differences in the studied vari-
ables at baseline were identified between the participants 
who were retained in the study or lost to follow-up, the 
MAR is not supported. Findings of the main analyses are 
considered not having serious biases when the loss to 
follow-up is less than 60% under either MCAR or MAR 
condition [60]. Additionally, multiple imputation was 
used to impute the missing values, given that it provides 
more robust results than the dataset without imputation 
when MCAR or MAR is supported [61].

Most demographics of the participants were analyzed 
using frequency and percentage with age using mean 
and SD. Afterward, changes in BMI, internalized weight 
stigma, perceived weight stigma, and psychological dis-
tress were calculated using the follow-up scores (or val-
ues) minus the baseline scores (or values). Therefore, a 
positive change score indicated greater scores in follow-
up, whereas a negative change score indicated smaller 
scores in follow-up. The change scores were then used to 
examine the magnitude of their associations via Pearson 
correlation coefficients.

Hierarchical regressions were then used to examine 
how the change in BMI scores could be explained by 
the changes in weight stigma and psychological distress. 
More specifically, Model 1 in the hierarchical regression 
involved two demographic variables (i.e., age and gen-
der) as independent variables with the change in BMI as 
the dependent variable; Model 2 was based on Model 1 

to add changes in perceived weight stigma, internalized 
weight stigma, and psychological distress as indepen-
dent variables. Finally, a mediation model was conducted 
using Hayes’ Process Macro (Model 4) with 5000 boot-
strapping samples. In the mediation model, change in 
perceived weight stigma was treated as the independent 
variable; change in internalized weight stigma as the 
mediator; age, gender, and change in psychological dis-
tress as covariates; change in BMI as a dependent vari-
able. A significant mediated effect of internalized weight 
stigma would be supported when the 95% confidence 
interval in the 5000 bootstrapping samples does not 
cover 0 [62]. Moreover, given that males and females are 
likely to have different experiences of weight stigma and 
weight status, both hierarchical regressions and media-
tion model were conducted separately for males and 
females as further subgroup analyses.

The hierarchical regression and mediation models were 
constructed using change scores instead of using baseline 
and follow-up scores together because of the following 
reasons. First, using both baseline and follow-up scores 
to construct the model may cause the issue of collinear-
ity (e.g., baseline perceived weight stigma and follow-up 
perceived weight stigma are two highly correlated inde-
pendent variables in the regression model). Second, using 
change score could minimize the number of independent 
variables in the model, and a simpler model is better to 
satisfy the principal of parsimony in statistical analysis. 
However, change scores are likely to be attributable to 
the standard error of measurement. Therefore, significant 
tests were carried out to ensure the changes are true (i.e., 
baseline and follow-up scores are significantly different) 
before constructing the models. In this regard, baseline 
BMI, percentage overweight (i.e., % of participants with 
BMI > 24  kg/m2), perceived weight stigma, internalized 
weight stigma, and psychological distress were compared 
with follow-up BMI, percentage of overweight, perceived 
weight stigma, internalized weight stigma, and psycho-
logical distress using McNamer test (for percentage of 
overweight) or paired t-tests (for other variables).

Results
Among the 974 participants (396 males [40.7%]; mean 
[SD] age = 23.70 [4.31] years), nearly three-fourths were 
undergraduates (n = 686 [70.4%]). In addition, the top 
three majors of the present sample were management 
(n = 262 [26.9%]), liberal arts (n = 130 [13.3%]), and engi-
neering (n = 119 [12.2%]). Most of the participants were 
not current cigarette users (n = 705 [72.4%]) or current 
alcohol users (n = 662 [68.0%]). Very few participants self-
reported that they had a chronic disease (n = 36 [3.7%]) 
(Table 1).

Little’s MCAR test was significant (χ2 = 103.79; df = 8; 
p-value < 0.001); therefore, the missing values were not 
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MCAR. The following independent t-tests on the miss-
ing values supported that the missing values were MAR 
(p-values = 0.32 to 0.99). Moreover, the loss to follow-up 
was 38.6% (376 of 974). Therefore, multiple imputations 
were used for the following analyses.

Significant differences were found between base-
line and follow-up measures in BMI (22.20 vs. 22.54; 
p-value < 0.001), overweight% (27.9% vs. 30.1%; 
p-value = 0.003), perceived weight stigma (1.27 vs. 1.71; 
p-value = 0.002), internalized weight stigma (30.88 vs. 
29.46; p-value = 0.001), and psychological distress (13.12 
vs. 15.25; p-value = 0.001) (Table  2). The significant dif-
ferences found between baseline and follow-up scores 
indicate that the change scores might not be severely 
influenced by the standard error of measurement.

Pearson correlations (Table 3) showed that changes in 
perceived weight stigma (r = 0.12; p-value < 0.001) and 
internalized weight stigma (r = 0.27; p-value < 0.001) were 
significantly and positively associated with the change 
in BMI; changes in perceived weight stigma, internal-
ized weight stigma, and psychological distress were 

significantly and positively associated with each other 
(r = 0.26 to 0.36; p-values < 0.001).

Hierarchical regression models showed that changes 
in perceived weight stigma (standardized coefficient 
[β] = 0.09; p-value = 0.01) and internalized weight stigma 
(β = 0.30; p-value < 0.001) were associated with the change 
in BMI in a positive direction; change in psychological 
distress was associated in a negative direction (β = -0.15; 
p-value < 0.001) (Table 4). In the subgroup analysis of the 
female subgroup, changes in perceived weight stigma 
(β = 0.10; p-value = 0.01) and internalized weight stigma 
(β = 0.32; p-value < 0.001) were associated with the change 
in BMI in a positive direction; change in psychological 
distress was associated in a negative direction (β = -0.11; 
p-value < 0.001). However, in the male subgroup, changes 

Table 2 Descriptive statistics of studied variables in baseline and 
follow-up

Baseline Follow-up p-value
Body mass index; M (SD)a 22.20 (3.73) 22.54 (3.68) < 0.001
Overweight; n (%)b 255 (27.9) 293 (30.1) 0.003
Perceived weight stigma; M 
(SD)a

1.27 (2.28) 1.71 (2.64) 0.002

Internalized weight stigma; M 
(SD)a

30.88 (10.69) 29.46 (10.49) 0.001

Psychological distress change; 
M (SD)a

13.12 (12.81) 15.25 (14.59) 0.001

a Tested using paired-t tests
b Tested using McNamer test

Table 3 Correlations between change scores of studied variables (N = 974)
Mean SD Range r (p-value)

1. Age 2. Gender 3. BMI
change

4. Perceived 
weight
stigma changea

5. Internalized 
weight
stigma 
changeb

6. Psycho-
logical 
distress
changec

1. 23.70 4.31 20–45 --
2. -- -- -- -0.04 (0.28) --
3. 0.34 2.29 -10.41, 

9.59
-0.02 (0.48) -0.02 (0.57) --

4. 0.50 2.67 -10.00, 
10.00

-0.04 (0.25) 0.07 (0.046) 0.12 (< 0.001) --

5. -1.70 8.12 -46.00, 
29.00

-0.12 (< 0.001) -0.02 (0.51) 0.27 (< 0.001) 0.26 (< 0.001) --

6. 1.91 12.58 -54.00, 
47.00

-0.03 (0.36) 0.04 (0.26) -0.01 (0.76) 0.32 (< 0.001) 0.36 (< 0.001) --

BMI = body mass index;
a Assessed using Perceived Weight Stigma Scale
b Assessed using Weight Self-Stigma Questionnaire
c Assessed using Depression, Anxiety, Stress Scale-21

Table 4 Changes in body mass index explained by changes in 
weight stigma and psychological distress

Coeff. (SE)/ Stand. Coeff. 
(p-value)
Model 1 Model 2

Age -0.01 (0.02)/ 
-0.02 (0.47)

0.01 (0.02)/ 
0.01 (0.73)

Gender (Ref: female) -0.09 (0.16)/ 
-0.02 (0.56)

-0.06 (0.15)/ 
-0.01 (0.70)

Change in perceived weight stigma -- 0.08 (0.03)/ 
0.09 (0.01)

Change in internalized weight stigma -- 0.09 (0.01)/ 
0.30 (< 0.001)

Change in psychological distress -- -0.03 (0.01)/ 
-0.15 (< 0.001)

F-value (p-value) 0.43 (0.65) 18.54 
(< 0.001)

R2 (adjusted R2) 0.001 (-0.001) 0.09 (0.09)
Coeff.=coefficient; SE = standard error; Stand. Coeff.=standardized coefficient
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in internalized weight stigma (β = 0.26; p-value < 0.001) 
and psychological distress (β = -0.20; p-value = 0.001) 
were associated with change in BMI, while perceived 
weight stigma was not associated with change in BMI 
(β = 0.05; p-value < 0.21) (Table 5).

The mediation model additionally showed that change 
in internalized weight stigma was a significant mediator 
(unstandardized coefficient = 0.04; 95% bootstrapping 
CI = 0.02, 0.06) in the association between change in per-
ceived weight stigma and change in BMI after controlling 
age, gender, and change in psychological distress (Fig. 1). 
Moreover, change in perceived weight stigma had a sig-
nificantly direct effect on the change in BMI (unstandard-
ized coefficient = 0.07; 95% bootstrapping CI = 0.02, 0.13). 
Subgroup analysis in the mediation model showed that 
change in internalized weight stigma remained a signifi-
cant mediator in both female and male subgroups (Figs. 2 
and 3). However, a slight difference was found in the sub-
group analysis: change in perceived weight stigma had 
a significant effect on change in BMI for female partici-
pants (unstandardized coefficient = 0.09; 95% bootstrap-
ping CI = 0.01, 0.16) (Fig. 2) but not for male participants 
(unstandardized coefficient = 0.06; 95% bootstrapping CI 
= -0.03, 0.75) (Fig. 3).

Discussion
College students are a high-risk group for physical 
inactivity and obesity, especially during the process of 
experiencing independence, developing behaviors, and 
forming an independent lifestyle right after leaving the 
prior structured and disciplined environment of sec-
ondary schools [3, 63]. Consequently, weight stigma 
may emerge to play a crucial role in causing adverse 

biopsychosocial health outcomes, which might in turn, 
contribute to the correlates of obesity [10]. However, the 
mechanisms underlying the impact of weight stigma on 
changes in BMI have been quite underexplored. More 
specifically, research is needed on the trajectory of weight 
stigma, from perceived stigma to internalized stigma, 
and subsequently to stigma’s impact on BMI change. The 
present study aimed to expand this weight stigma theo-
retical model by examining the directional association of 
weight stigma and changes in BMI within a longitudinal 

Table 5 Changes in body mass index explained by changes in 
weight stigma and psychological distress stratified by gender

Coefficient (SE)/ Standardized coefficient 
(p-value)

Female Male

Model 1 Model 2 Model 
1

Model 2

Age -0.02 
(0.02)/-
0.04 (0.41)

0.01 
(0.02)/0.02 
(0.64)

-0.001 
(0.03)/-
0.002 
(0.97)

0.004 
(0.03)/0.01 
(0.90)

Change in perceived 
weight stigma

0.09 
(0.04)/0.10 
(0.02)

0.06 
(0.05)/0.07 
(0.21)

Change in internal-
ized weight stigma

0.09 
(0.01)/0.32 
(< 0.001)

0.07 
(0.02)/0.26 
(< 0.001)

Change in psycho-
logical distress

-0.02 (0.01)/-
0.11 (0.02)

-0.03 
(0.01)/-0.20 
(0.001)

F-value (p-value) 0.69 (0.41) 16.84 
(< 0.001)

0.002 
(0.97)

7.13 
(< 0.001)

R2 (adjusted R2) 0.001 
(-0.001)

0.11 (0.10) 0.000 
(-0.003)

0.07 (0.06)

Fig. 1 Mediated effects of internalized weight stigma in the association between perceived weight stigma and body mass index. Dashed line indicates 
indirect effects; solid lines indicate direct effect. Total effect of change in perceived weight stigma to change in body mass index was 0.11. Coefficients 
reported using unstandardized coefficients with 95% confidence interval in parentheses. Hayes’ Process Model 4 was used with 5000 bootstrapping 
samples
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study. This study demonstrated that the associations 
between perceived weight stigma, internalized weight 
stigma, and changes in BMI were in line with prior find-
ings. Specifically, the results indicated a positive associa-
tion and temporal relationship between perceived weight 
stigma and internalized weight stigma, which were con-
sistent with previous research [8, 32, 35]. A positive gra-
dient was identified between perceived weight stigma 
and internalized weight stigma [38]. As perceived weight 
stigma contributes to a higher intensity of internalized 
weight stigma, this dynamic may, in turn, lead to poorer 
health behavior and health outcomes [43].

Prior studies have identified that weight-related stigma 
has been found to have negative consequences for health 
outcomes [13], including aspects of psychological well-
being and physical health [36, 38, 64] and biopsychosocial 
health [16]. Also, weight stigma may cause detrimen-
tal harm to health behaviors and health outcomes that 
could increase the risk of weight gain [65]. Individuals 
with high perceived weight stigma were prone to engage 
in obesity-promoting behaviors [66], such as problematic 
eating [67], avoidance of dieting [17, 68], and avoidance 
of physical activity [69]. Internalized weight stigma is also 
a significant predictor of weight-related health behaviors, 

Fig. 3 Mediated effects of internalized weight stigma in the association between perceived weight stigma and body mass index among male partici-
pants. Dashed line indicates indirect effects; solid lines indicate direct effect. Total effect of change in perceived weight stigma to change in body mass 
index was 0.09. Coefficients reported using unstandardized coefficients with 95% confidence interval in parentheses. Hayes’ Process Model 4 was used 
with 5000 bootstrapping samples

 

Fig. 2 Mediated effects of internalized weight stigma in the association between perceived weight stigma and body mass index among female partici-
pants. Dashed line indicates indirect effects; solid lines indicate direct effect. Total effect of change in perceived weight stigma to change in body mass 
index was 0.13. Coefficients reported using unstandardized coefficients with 95% confidence interval in parentheses. Hayes’ Process Model 4 was used 
with 5000 bootstrapping samples
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including reduced participation in physical activity [70], 
poorer weight loss maintenance [71], and noncompli-
ance with nutritional recommendations [72]. As a result, 
internalized weight stigma ultimately predicts poorer 
weight loss maintenance. However, there is very little 
evidence of the association between weight stigma and 
actual changes in BMI. In an effort to fill this research 
gap, the present study demonstrated that both perceived 
and internalized weight stigma positively related to the 
prospective change in BMI. Specifically, through the sub-
group analysis, there gender difference was shown on 
the impact of weight stigma on the changes of BMI. The 
changes in internalized weight stigma remained a signifi-
cant mediator in both female and male subgroups; how-
ever, change in perceived weight stigma had a significant 
effect on change in BMI for female participants only. The 
gender difference may be explained by the Objectifica-
tion Theory [73, 74]. That is, society teaches self-objec-
tification to women, such that how they are perceived as 
viewed by society becomes internalized, which makes 
perceived and internalized weight stigma more closely 
linked, especially for women during the mate-choice 
period.

Greater weight stigma corresponded with greater 
change in BMI. The result is consistent with prior stud-
ies indicating that problematic eating [67], avoidance of 
dieting [17, 68], and avoidance of physical activity [69] 
could be the consequential behavior of weight stigma 
that causes a change in BMI. In addition, the present 
study found that perceived weight stigma and inter-
nalized weight stigma were both positively related to 
changes in psychological distress, which indicated that 
weight stigma had a crucial impact on the quality of psy-
chological health. Such findings were consistent with 
prior literature that identified higher perceived weight 
stigma [75] and internalized weight stigma [17] as both 
associated with poorer mental health outcomes, with 
internalized weight stigma having a greater impact on 
personal psychological health than perceived weight 
stigma [76]. More specifically, internalized weight stigma 
was significantly and positively associated with depres-
sive symptoms [31, 77]. Also, perceived weight stigma 
accounted for 27% of the expected association between 
greater physiological dysregulation and overweight/obe-
sity [78]. Other studies specified the positive associa-
tions between weight stigma and psychological distress, 
including depression and anxiety [16, 32, 79]; moreover, 
one study depicted a significant indirect effect of inter-
nalized weight stigma in the relationship between per-
ceived weight stigma and depression and anxiety [80], 
potentially increasing body weight [81].

Psychological distress could provoke weight gain 
through maladaptive coping strategies, up-regulation 
of perceived appetite, and emotional eating and binge 

eating, leading to a vicious circle of further weight gain 
and continued subsequent distress [82]. The present 
study supported the mechanism whereby weight stigma 
may lead to changes in BMI, a possibly obesogenic pro-
cess, suggesting an ultimately vicious cycle of weight 
stigma, psychological distress, changes in BMI, and risk 
of long-term obesity.

Despite several strengths of the current study, including 
sufficient sample size, a longitudinal approach to trace 
changes over time, and controlling confounding factors 
that may affect mediation analysis, there are some limita-
tions in the present study. First, the studied sample was 
assessed through a web survey, limiting generalizability. 
Second, responses to the self-report web survey contain-
ing questions about weight stigma and BMI could be 
influenced by social desirability or social approval. More-
over, the follow-up study only lasted for three months; 
longitudinal effects should be examined over longer time 
frames in future studies.

In sum, after carefully reviewing the literature for a 
better understanding of the impact of weight stigma on 
various health outcomes across physical, psychological, 
biopsychosocial, and behavioral domains, the present 
study investigated a theoretical trajectory illustrating how 
weight stigma is perceived, internalized, and contributes 
to changes in BMI, the essential cause of obesity, within 
the context of Asian culture. The findings in this study 
may help victims of weight stigma better recognize these 
perceiving-internalizing processes of weight-related per-
ceptions and the consequences on their health. As more 
data are assembled to replicate these associations, more 
consistent findings across diverse samples may be of 
help in devising means of mitigating the harm of weight 
stigma on health. While Western countries (like the US, 
Canada, the UK, and ones in Europe) have awarded and 
called for initiatives to address the issue of weight stigma 
[38], the same actions should be advocated and recog-
nized in other countries as well. A clearer understanding 
of weight stigma and its consequences is essential to solv-
ing challenges in the field of weight-related health.
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