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ABSTRACT: Background: Weight-related self-stigma (WRSS) is prevalent among individuals with different types of
weight status and is associated with a range of negative health outcomes. Social support and coping models explain
how individuals may use different coping methods to deal with their mental health needs. Psychological distress (e.g.,
depression and stress) could lead to overuse of social media and smartphones. When using social media or smartphones,
individuals are likely to be exposed to negative comments regarding weight/shape/size posted on the social media.
Consequently, individuals who experience problematic social media use (PSMU) or problematic smartphone use
(PSPU) may develop WRSS. Therefore, the present study examined the roles of PSMU and PSPU as mediators in the
relationship between psychological distress and WRSS. Methods: Using convenience sampling via an online survey,
622 participants with a mean age of 23.70 years (SD = 4.33) completed questions assessing sociodemographic variables,
psychological distress, PSMU, PSPU, WRSS, and self-reported weight and height. Results: The hierarchical regression
models showed that sex (B = 0.08, p = 0.01), BMI (p = 0.39, p < 0.001), depression (B = 0.21, p = 0.001), stress (B = 0.18,
p =0.01), PSMU (B = 0.09, p = 0.045), and PSPU (B = 0.14, p = 0.001) were significant factors for WRSS. Conclusion:
The mediation models showed that both PSMU and PSPU were significant mediators in the relationships between
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depression and stress with WRSS. The present findings provide some evidence for understanding WRSS and has
important implications for developing interventions to reduce its negative impact on individuals’ health and well-being.

KEYWORDS: Weight-related self-stigma; stress coping theory; I-PACE model; depression; stress; social media use;
smartphone use

1 Introduction

Weight stigma, also known as weight bias or weight discrimination, is the societally constructed
rejection or marginalization of individuals due to negative perceptions of their body weight and size, which
can lead to low self-esteem, internalized shame, and decreased motivation to engage in health behaviors [1],
eventually resulting in weight gain and difficulty in losing weight [2]. Moreover, there has been increasing
evidence showing increased changes in body weight and body mass index, leading to potential increasing
public health concerns regarding obesity and being overweight and their related health-risks [3-6].

Weight stigma is highly prevalent among youth, particularly among those with obesity [1,7,8]. The
prevalence of weight stigma among adults has been found to be as high as 46.4% in Saudi Arabia [9]
and 65.6% in Singapore [10]. Weight stigma has been associated with a range of negative health outcomes
including disordered eating [11], food addiction [12], poor mental health [13], and poor quality of life [14].

One cohort who experiences weight-related self-stigma (WRSS, a special type of weight stigma; i.e.,
individuals who internalize weight stigma to themselves) is university students. They may feel ashamed,
embarrassed, and inadequate, leading to psychological distress and decreased self-esteem [15]. This uni-
versity student population represents a critical demographic for examining WRSS due to the unique
challenges they face during this transitional life stage. University students often encounter significant
changes in body image perceptions, increased exposure to social media, and increased peer influences, all
of which can contribute to the development of negative self-perceptions and weight stigma. In addition,
university students are at a critical stage in establishing lifelong health behaviors, making it imperative to
understand the psychological impact of weight stigma on their overall well-being. As many students struggle
with the pressures of academic life, social comparisons, and emerging adulthood, their experiences may
profoundly influence their mental health and future health behaviors [12-14]. Additionally, they may also
feel discouraged from engaging in physical activity due to fear of judgment or discrimination [16,17]. This, in
turn, can lead to a sedentary lifestyle, which can negatively impact their physical health, such as increasing
the risk of non-communicable diseases and obesity. Therefore, understanding the development of WRSS
among university students is crucial for developing effective interventions to reduce its negative impacts.

University students often spend significant amounts of time using internet-enabled electronic devices
(e.g., smartphones), leading to increased social media use [18]. This behavior was particularly pronounced
during the COVID-19 pandemic [19-21], resulting in problematic social media use (PSMU) among this
cohort. PSMU (referred to by some scholars in its most extreme form as ‘social media addiction’), is a
theorized form of psychological or behavioral dependence on social media platforms. Similarly, problematic
smartphone use (PSPU) is another type of behavioral or psychological dependence and is closely related
to other forms of problematic digital media use, such as internet addiction disorder [21]. Both PSMU and
PSPU have been shown to adversely affect university students by impacting academic performance, social
interactions, sleep duration, and promoting sedentary lifestyle [22].

There has been increased interest by researchers in the field of body image to understand the role
of PSMU and PSPU in alleviating and exacerbating weight stigma [23]. Social media can be a source of
negative weight-related messages (e.g., diet and weight loss advertisements, body shaming, and fat phobia)
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in which such messages can lead to body dissatisfaction and WRSS across individuals with different types
of weight status (including obesity, overweight, normal weight, and underweight) [23,24]. On the other
hand, social media can also serve as a positive platform for individuals to promote body appreciation and
acceptance [23]. A longitudinal study across different periods of COVID-19 epidemic in China found that
PSMU and PSPU were significantly associated with perceived weight stigma among schoolchildren [25].
However, this relationship is unclear among university students.

An important yet underexplored aspect of this relationship is the role of social comparison in social
media use. Previous research has shown that upward comparisons, in which individuals compare themselves
to those they perceive as more attractive or successful, can be an important driver of negative outcomes such
as body dissatisfaction, low self-esteem, and increased WRSS [26,27]. Meta-analyses have found that the
effects of social media use on body image and related psychological distress tend to be small, but depend
on how individuals engage with social media [28,29]. More specifically, frequent exposure to idealized
body images and the tendency to make social comparisons are associated with more negative psychological
outcomes [24]. Despite these findings, previous studies have not fully examined the underlying mechanisms
that explain the relationship between PSMU, PSPU, and WRSS.

Some theories or frameworks, such as social support and coping models [30] and the Interaction of
Person-Affect-Cognition-Execution (I-PACE) model [31] may together explain how psychological distress
leads to PSMU and PSPU. The I-PACE model proposes that individuals may develop internet-related
addiction (e.g., PSMU and PSPU) due to the interactions between personal factors and functions in affective,
cognitive, and executive domains [31]. Additionally, in social support and coping models [30], individuals
who have psychological distress may use online activities as a coping method to deal with life stressors
and problems. Subsequently, a small proportion of individuals become addicted to online activities because
of a lack of control in using online activities as effective coping mechanisms [31]. Therefore, psychological
distress can be a risk factor for the development of PSMU and PSPU [21,30]. Individuals who experience
psychological distress (e.g., depression, anxiety, and stress) may use social media or smartphones as a coping
strategy to alleviate their negative emotions, leading to PSMU and PSPU [21,30]. In sum, the I-PACE model
together with social support and coping models suggest that engaging in online activities could be a coping
method for individuals to deal with their psychological distress.

Jackson et al. [32] reported a small but significant relationship between depressive symptoms and
perceived weight stigma among older adults in England, suggesting that individuals with depression were
more likely to perceive weight stigma. Similarly, a recent study demonstrated that depression (OR = 1.68,
95% CI = 1.36-2.09, p < 0.001) was one of the risk factors for weight stigma among Saudi Arabian adults [9].
Therefore, psychological distress may be associated with WRSS. When together considering prior evidence
showing the negative impacts of social media use on body image [33], the present study posits that negative
emotions such as depression and stress may contribute to the development of WRSS via PSMU or PSPU.

Individuals who experience WRSS are more likely to use social media as one of their coping methods,
leading to PSMU and PSPU among some individuals, which further worsens their WRSS [23,24]. However,
PSMU and PSPU may further result in WRSS development because young people are likely to be exposed
to weight stigma descriptions/environments if they frequently use their smartphones and/or engage in
social media use [33]. More specifically, social media (and access social media via smartphone) could be
platforms for weight-related teasing and bullying [24,33]. Individuals may use social media to post unreal
body images (i.e., editing their true image before posts) to present different types of weight problems (e.g., fat
and skinny) [33]. Because young people are at the human development stage where social comparisons are
important. They may develop WRSS when reading the social media posts which feature content regarding
weight. This may result in a vicious cycle for university students who have weight stigma issues. Moreover,
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prior research (although not extensive) has shown that WRSS is positively associated with PSMU and
PSPU among university students across several Asian countries [34]. Therefore, it is worth investigating the
association between psychological distress, PSMU and PSPU to further determine their relationships with
WRSS among university students.

Consequently, by applying the social support and coping models, and the I-PACE model, the present
study investigated whether PSMU and PSPU mediated the relationship between psychological distress and
WRSS among university students. There were two hypotheses in the present study.

Hypothesis 1: PSMU and PSPU would mediate the relationship between depression and WRSS.
Hypothesis 2: PSMU and PSPU would mediate the relationship between stress and WRSS.

2 Materials and Methods
2.1 Participant Recruitment Process

A cross-sectional online survey was conducted among Malaysian university students. Participants were
recruited through convenience sampling between August and November 2021 using Google Forms via social
media platforms including Facebook, WhatsApp, and Instagram. The inclusion criteria for the participating
university students included: (1) being Malaysian; (2) being aged 18 years and above; and (3) studying
at a university in Malaysia. The exclusion criteria included: (1) being pregnant or lactating; and (2) self-
reporting as having chronic diseases such as cardiovascular disease and cancer. Students who agreed to
participate in the study were provided with an informed consent form (on the first page of the online survey).
They were required to click the option “I agree to participate in the study” to complete the survey. Ethics
approval was obtained from the Ethics Committee for Research Involving Human Subjects in Universiti
Putra Malaysia (JKEUPM; Reference Number: JREUPM-2021-455). Ethics approval was obtained by the
Ethics Committee for Research Involving Human Subjects in Universiti Putra Malaysia (JKEUPM; Reference
Number: JKEUPM-2021-455). This study obtained online informed consent from all participants before data
collection and study methods were carried out in accordance with the Declaration of Helsinki.

2.2 Measures
2.2.1 Psychological Distress

The Depression, Anxiety and Stress Scale (DASS-21) was used to assess two types of psychological
distress (i.e., depression and stress) [35]. The DASS-21 has 21 items, and each psychological distress is
assessed using seven items on a four-point Likert scale. A higher score on the DASS-21 indicates a higher
level of psychological distress. The DASS-21 has been validated with good psychometric properties among
Malaysians [36,37]. The internal consistency of the DASS-21 sub-scales in the present study was excellent:
a = 0.93 (depression) and 0.91 (stress).

2.2.2 Problematic Social Media Use (PSMU)

The Bergen Social Media Addiction Scale (BSMAS) was used to assess PSMU [38]. The BSMAS has six
items assessed using a five-point Likert scale. A higher score on the BSMAS indicates a greater risk of PSMU.
The BSMAS has been validated with good psychometric properties among Malaysians [39]. The internal
consistency of the BSMAS in the present study was very good: a = 0.86.
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2.2.3 Problematic Smartphone Use

The Smartphone-Application Based Addiction Scale (SABAS) was used to assess PSPU [40]. The SABAS
has six items assessed using a six-point Likert scale. A higher score on the SABAS indicates a greater risk
of PSPU. The SABAS has been validated with good psychometric properties among Malaysians [39]. The
internal consistency of the SABAS in the present study was very good: a = 0.88.

2.2.4 Weight-Related Self-Stigma (WRSS)

The Weight Self-Stigma Questionnaire (WSSQ) was used to assess weighted-related self-stigma [41]. The
WSSQ has 12 items assessed using a five-point Likert scale. A higher score on the WSSQ indicates a higher
level of WRSS. The WSSQ has been validated with good psychometric properties among Malaysians [42].
The internal consistency of the WSSQ in the present study was excellent: & = 0.94.

2.2.5 Demographic Information

Some survey items were used to assess the participants’ demographics. More specifically, the participants
were asked their age (in years), their sex (male or female), their ethnicity (Malay, Chinese, Indian, or other),
their study program level (undergraduate or postgraduate), and their residential status (living in a college
dorm, renting a house/room, or living with family members).

3 Statistical Analysis

Descriptive statistics including means, standard deviations, frequencies, and percentages were used to
summarize the participants’ characteristics. Pearson correlations were used to examine the relationships
between the primary variables (i.e., depression, stress, PSMU, PSPU, and WRSS). Hierarchical regression
models were then constructed to understand how depression, stress, PSMU, and PSPU were associated
with WRSS after controlling for potential confounders. More specifically, there were three models in the
hierarchical regression models: Model 1 had the independent variables of age, sex, and BMI; Model 2 added
the independent variables of depression and stress; Model 3 further added the independent variables of
PSMU and PSPU. Lastly, Hayes’ Process Macro (Model 4) was used to examine the mediation effects of
PSMU and PSPU in the association between each type of psychological distress and WRSS. In the mediation
models, age and sex were controlled for. All the statistical analyses were conducted using the IBM SPSS 20.0
(IBM Incorp., Armonk, NY, USA).

4 Results

Among the 622 university students (mean age = 23.70 years [SD = 4.33]), the majority were females
(n = 456; 73.3%). Nearly half of the participants were ethnic Chinese (n = 308; 49.5%) and nearly one-
third were ethnic Malay (n = 202; 32.5%). Over three-quarters of the participants were studying on an
undergraduate degree (n = 483; 77.7%). Table | summarizes the participants’ characteristics.

The associations between psychological distress, PSMU, PSPU, and WRSS were all significant with
moderate to strong magnitudes (r = 0.37 to 0.86; p-values < 0.001) (Table 2). Results of the hierarchical
regression models are presented in Table 3. The final model (adjusted R? = 0.420) showing sex (standardized
coefficient [B] = 0.08; p = 0.01), BMI (p = 0.39; p < 0.001), depression ( = 0.21; p = 0.001), stress (f = 0.18;
p = 0.01), PSMU (B = 0.09; p = 0.045), and PSPU (B = 0.14; p = 0.001) were significant factors for WRSS.
Moreover, the Appendix shows the results of the hierarchical regression models when separately using the
two WSSQ factors (i.e., fear of enacted stigma (Table S1) and self-devaluation (Table S2)).
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Body mass index (kg/m?*); M (SD)/skewness (kurtosis) 22.05 (4.48)/1.41 (3.23)
Age (year); n (%) 23.70 (4.33)
Sex (male); n (%) 166 (26.7)
Ethnicity; n (%)
Malay 202 (32.5)
Chinese 308 (49.5)
Indian 68 (10.9)
Others 44 (7.1)
Study program; n (%)
Undergraduate 483 (77.7)
Postgraduate 139 (22.3)
Residential status; n (%)
Living in college dorm 47 (7.6)
Renting a house/room 121 (19.5)
Living with family members 454 (73.0)

Table 2: Correlation matrix and Cronbach’s « for physical distress, problematic social media use (PSMU), problematic
smartphone use (PSPU), and weight-related self-stigma (WRSS)

Depression Stress PSMU PSPU WRSS
Depression (0.93)
Stress 0.86 (0.91)
PSMU 0.44 0.44 (0.86)
PSPU 0.39 0.39 0.71 (0.88)
WRSS 0.48 0.48 0.38 0.37 (0.94)

Note: All p-values of correlation coefficients <0.001. Cronbach’s « values are reported in parentheses.

Table 3: Hierarchical regression explaining weight-related self-stigma (WRSS)

Model 1 Model 2 Model 3
B (SE)/B (p-value) B (SE)/B (p-value) B (SE)/B (p-value)
Age (year)  —0.32(0.11)/=0.12 (0.003) —0.17 (0.09)/-0.06 (0.07) —0.10 (0.09)/—0.04 (0.28)
Sex (ref: male) 1.13 (1.02)/0.04 (0.27) 2.22(0.87)/0.08 (0.011) 2.15 (0.85)/0.08 (0.011)

BMI (kg/m?) 1.15 (0.10)/0.43 (<0.001)  1.06 (0.09)/0.39 (<0.001)

1.04 (0.09)/0.39 (<0.001)

Depression 0.29 (0.07)/0.26 (<0.001)  0.23 (0.07)/0.21 (<0.001)
Stress 0.26 (0.07)/0.24 (<0.001)  0.21 (0.07)/0.19 (0.002)
PSMU 0.20 (0.10)/0.09 (0.045)
PSPU 0.26 (0.08)/0.14 (0.001)

Model fit
F (p-value) 41.06 (<0.001) 79.23 (<0.001) 65.56 (<0.001)
R? (adjusted R?) 0.162 (0.160) 0.391 (0.386) 0.428 (0.421)
VIF range 1.037-1.120 1.045-3.814 1.045-3.888
D-W statistic - 2.036 2.012

Note: VIF = Variance Inflation Factor; D-W statistic = Durbin-Watson statistic.
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The mediating effects of PSMU and PSPU were then examined in the associations of depression and
stress with WRSS. The mediation models showed that both PSMU (indirect effect = 0.05; 95% bootstrapping
CI = 0.003, 0.10) and PSPU (indirect effect = 0.06; 95% bootstrapping CI = 0.03, 0.11) were significant
mediators in the association between depression and WRSS (Fig. 1a). Both PSMU (indirect effect = 0.06;
95% bootstrapping CI = 0.01, 0.11) and PSPU (indirect effect = 0.06; 95% bootstrapping CI = 0.02, 0.11) were
also significant mediators in the association between stress and WRSS (Fig. 1b). The mediation model using
anxiety as an independent variable also showed similar results to the mediation model using depression as
an independent variable (Fig. S1). Moreover, the Appendix shows the mediation models separately using the
two WSSQ factors (i.e., fear of enacted stigma (Fig. S2) and self-devaluation (Fig. S3)) for mediation models
using depression and anxiety as independent variables.
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Figure 1: Mediated effects of problematic social media use (PSMU) and problematic smartphone use (PSPU) in the
association of depression and stress with weight-related self-stigma (WRSS). Dashed lines indicate indirect effects; solid
lines indicate direct effects. Line coefficients are reported in unstandardized coeflicients (95% confidenct interval). Age
and sex were controlled in the mediated models, which were estimated using 5000 bootstrapping samples

5 Discussion

The present study investigated the mediating effects of PSMU and PSPU in the relationship between
psychological distress and WRSS among Malaysian university students. The findings supported both
Hypotheses 1 and 2. That is, PSMU and PSPU mediated the relationships between depression (Hypothesis 1)
and stress (Hypothesis 2) with WRSS.
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Social support and coping models, such as those proposed by Barrera [43] and Pearlin [44], primarily
emphasize how social resources can buffer against psychological distress, and explains how individuals may
use some coping strategies (including some inappropriate coping behaviors) to deal with their psychological
distress and maintain self-stigmatizing attitudes. By also considering the I-PACE model, it seems possible
that individuals may use PSMU and PSPU to cope with their psychological distress. When individuals
develop PSMU and PSPU, they are likely to be exposed to negative comments regarding weight via social
media on their smartphones. Here, they may develop WRSS. However, the present study did not collect
direct information regarding whether the participants observed negative comments on weight. It is unclear
if observing negative comments on weight increases an individual’s WRSS. In this regard, the I-PACE model
does not appear to explain the relationship of PSMU and PSPU with WRSS. Therefore, future studies
are warranted to identify if the I-PACE model or other untested theories could explain the underlying
mechanisms from PSMU and PSPU to WRSS.

The relationship between depression and stress with WRSS may be bidirectional. Evidence has shown
that individuals who experience WRSS are at increased risk for developing depression and stress [45,46]. For
instance, a longitudinal study in the United States found that pre-pandemic experiences of weight stigma
predicted higher levels of stress and depression during the COVID-19 pandemic, even after controlling for
BMI and demographic characteristics among young adults [45].

The positive relationships between depression and stress with PSMU and PSPU [21,32,47] and PSMU
and PSPU with WRSS [23,24,33] found in the present study were consistent with the evidence accumulated
in the existing literature. Chen et al. [48] posited that university students with high levels of psychological
distress use smartphones to regulate their negative emotions, eventually decreasing their ability to control
smartphone use, and leading to addiction. Moreover, social media algorithms may increase weight bias
content and exclude posts from individuals in stigmatized groups, resulting in the perpetuation of harmful
weight-related norms, which may worsen WRSS [23].

Findings of the present study have significant implications for the development of interventions aimed
at preventing WRSS among university students. The study highlights the importance of addressing PSMU
and PSPU in the prevention of WRSS among university students who experience depression and stress.
Healthcare professionals should try to prevent PSMU and PSPU among university students to help in the
improvement of psychological well-being, and subsequently reduce WRSS. This can be achieved through
interventions and programmes that create awareness regarding the health consequences of PSMU and PSPU
among university students.

5.1 Limitations and Future Research

The present study has several limitations. First, it was a cross-sectional study, therefore cause and effect
relationships between studied variables could not be established. More specifically, WRSS could be a stressor
causing students to feel distressed and further develop PSMU and PSPU. However, the present study did not
use WRSS as a stressor to examine the mechanism because PSMU and PSPU may cause extensive exposure
of weight stigma to university students and result in WRSS. However, the relationship between weight stigma
and PSMU/PSPU could be a vicious cycle. Given the aforementioned statement, self-stigma could lead to
stress and depression. However, the present study did not test for this direction. Therefore, longitudinal study
is needed to determine such relationships. Apart from the use of longitudinal design, future studies should
consider applying cross-lagged panel analysis to detect if bidirectional relationships exist.

Second, the present study used a convenience sampling method. Therefore, the results may not be
representative for the entire population of university students in Malaysia. Moreover, like university students,
other populations (e.g., adolescents who are going through puberty) may also have the issues relating to
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weight stigma and social media use. However, the present study’s target population was university students.
Future studies may want to explore the relationships between PSMU, PSPU, and weight stigma among other
age groups such as adolescents.

Third, the data collection comprised an online self-administered questionnaire. This method could
impact the accuracy of the data because it solely relies on the willingness of the participants to answer
the survey honestly and there might be a high possibility of under-reporting or over-reporting from
the participants. Some of the self-report measures (such as height and weight) could be measured more
objectively in future studies so that BMI calculations are more accurate—especially in an area examining
WRSS. Moreover, the present findings showed that self-reported BMI was relatively normally distributed
(skewness < 3 and Kurtosis < 8 according to Kline’s suggestion [49]), indicating that there might not be severe
impacts of extreme BMI on the present findings. Nevertheless, it is unclear if BMI had any moderating effects
on the present findings. Future studies are therefore warranted to examine the potential moderating effect
of BMI in the associations between PSMU/PSPU and WRSS.

Fourth, individuals may also use smartphones to engage in social media activities. Therefore, PSMU (a
specific problematic use) and PSPU (generalized problematic use) are not two distinct constructs but clearly
overlap. However, given that generalized problematic use may also include many other activities engaged
using smartphone (e.g., gaming, gambling, streaming videos and films, web browsing, shopping, taking
photographs and selfies), the two constructs were treated differently in the present study. However, caution
should be made when interpreting the present study’s findings regarding the potential overlapping features
between PSMU and PSPU.

Lastly, there are other variables that were not included in the present study that could have had an impact
on the findings, such as participants’ use of social media (e.g., the role of social comparison), protective
factors against harmful use of social media (e.g., news or media literacy), and background factors related to
weight stigma (e.g., a history of eating disorders). Addressing these variables in future studies may provide
a more comprehensive understanding of WRSS among university students.

6 Conclusion

The present study provides evidence for healthcare providers in understanding the possible develop-
ment of WRSS among university students. Although some confounding variables were not investigated in the
present study, the findings suggest that both PSMU and PSPU mediated the relationships between depression
and stress with WRSS. Designing interventions to address PSMU and PSPU may help to prevent WRSS
among university students, although the magnitudes of PSMU and PSPU explaining the effects of WRSS
in the present study were not strong. Further studies are warranted to confirm these findings by applying
longitudinal designs with larger and more representative samples.
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