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Abstract
Background
The study aimed to examine the association between perceived weight stigma (PWS), weight status, and eating disturbances. We hypothesized that PWS would partially mediate the association between weight status and eating disturbances among university students.

Methods
The study involved 705 undergraduate students (379 females and 326 males) recruited from Hong Kong and Taiwan Universities (399 Hong Kong; 306 Taiwan participants). Our sample was from one Hong Kong university (located in Kowloon) and five Taiwan universities (three located in Southern Taiwan, one located in Central Taiwan, and one located in North Taiwan). Participants’ mean age was 20.27 years (SD = 1.79). All participants completed a demographic information sheet, the Three-Factor Eating Questionnaire-18 (TFEQ-R18), and the PWS questionnaire. PROCESS macro models were used to analyze potential mediations.

Results
We found a significantly higher PWS scores in a high weight group for females and males. There was a significant difference between weight status and eating disturbances. Moreover, PWS partially mediated the association between weight status and eating disturbances for both genders.

Conclusions
PWS is associated with weight status and eating disturbances, making it an important target for health improvement among young adults. Further studies are needed to corroborate such associations in participants from other societies and cultures.

Plain English summary
Perceived weight stigma, weight status (e.g., low weight, average weight, and high weight) and eating disturbances have been found to have associations between each other. However, such research is needed among Asians, and the present study examined a mediation mechanism among the three factors (i.e., perceived weight stigma, weight status, and eating disturbances). Using data from 705 university students across two regions (Hong Kong and Taiwan), the present study revealed that weight status might be associated with perceived weight stigma, and perceived weight stigma might be associated with eating disturbances. Such findings were consistent across male and female university students. The present study’s findings underscore the importance of perceived weight stigma. Reducing perceived weight stigma may be an important strategy in developing health eating behaviors among university students.
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Background
Weight stigma plays an important role in the social aspects of body weight, including negative attitudes, beliefs, and behaviors [1]. Individuals across the weight spectrum may experience negative judgements from others related to their weight [2], such as biases pertaining to being inactive, not intelligent, and lacking self-discipline [3]. Previous studies have shown that both individuals with high weight (38%) and non-high weight (7.3%) experience weight stigma [2], with 29% of adolescents categorized as having high weight reporting having experienced weight stigma [4]. Weight stigma can be classified into three general forms: weight-related self-stigma (or internalized weight stigma), perceived weight stigma (PWS), and experienced weight stigma [5]. Weight-related self-stigma refers to the internalization of stigmatizing beliefs, the acceptance and endorsement of discrimination directed against their individual characteristics. PWS can be defined as fear of being discriminated against. Experienced stigma indicates that the individual has experienced discrimination directed against them [6].
In previous research, PWS has been used to refer to both perceived and experienced weight stigma, terms that have seldom been distinguished [5]. One systematic review and meta-analysis highlighted that PWS could refer to both perceived and experienced weight stigma, and literature seldom explicitly separates perceived and experienced weight stigma. However, weight-related self-stigma is distinct from the two other types of weight stigma, PWS and experienced stigma. Furthermore, perceived and experienced weight stigma could be categorized as ‘public stigma,’ a broad term for stigma [7]. Following the findings from a systematic review and meta-analysis [5, 7], we used PWS to indicate both perceived and experienced weight stigma in the present study.
PWS may occur when a stigmatized individual has an awareness of the stereotypes, prejudice, and discrimination associated with their stigmatized condition [2]. Weight stigma is associated with numerous adverse outcomes including poorer mental health, stress, low self-esteem, body dissatisfaction, increased levels of obesity, unhealthy eating, and eating disturbance [8, 9]; thus, weight stigma is important public health issue [10]. PWS presents a critical issue for healthcare professionals, given that the PWS has been shown to be associated with both health behaviors and psychological distress [2]. Therefore, we decided to investigate PWS and its associations with weight status and eating disturbances.
Several studies have found that weight status is strongly related to PWS in individuals with high and low weight [9, 11–13]. A body of evidence indicates that PWS may be a predisposing factor to threatened social identity, which consequently may result in increasing stress, negative emotions, and avoidance [14]. Moreover, PWS is associated with mental health symptoms including depression, anxiety, body dissatisfaction, low self-esteem, and suicidal thoughts [15]. Specifically, people who are low weight also may suffer from PWS and its associated negative consequences. That is, individuals with low weight may feel they are being judged based on negative beliefs such as physical inability or weakness [12, 13, 16]. However, there are few studies on the association between low weight and PWS [17].
Some research has found that PWS may be related to unhealthy eating, poor diet, and weight fluctuation [18]. Those with PWS are more likely to report eating disturbances, and vice versa [19]. Moreover, PWS may foster and perpetuate eating disturbances [20]. Similarly, emotional distress (e.g., depression) was associated with PWS and eating disturbances [21, 22]. Eating disturbances have been conceptualized as including three domains: cognitive restraint (the level of cognitive control in daily food intake) [2], uncontrolled eating (disinhibition or overeating), and emotional eating (eating in response to negative emotions) [2]. Numerous studies found different associations between PWS and eating disturbances [23, 24].
Eating disturbances have been rising dramatically, specifically in Asian countries. This rise may be associated with cultural transition (i.e., Westernization) and is also related to gender [2, 23–25] and age. Chinese women of younger ages are at greater risk of eating disorders due to cultural values; they are encouraged to achieve thinness and avoid weight gain [26]. In contrast, weight gain in Chinese men is more socially accepted than in women [2]. Therefore, gender differences might be a determinative factor for eating disturbances and might be related to PWS. Thus, the associations between weight status, PWS, and eating disturbance are likely to be different between males and females.
Previous research found that PWS was different between females and males, suggesting that gender could be a potential moderator in the association between weight status and PWS [27]. Additionally, literature highlighted that females and males could have different eating disturbances that are influenced by different factors [28]. Thus, these different PWS levels may have differential associations with eating disturbances between females and males.
Although previous studies have investigated the associations between weight status, PWS and eating disturbances, they have been conducted in Western cultures [4]. Western research on the association between weight PWS and eating disturbances in university students did not consider gender differences [4]. Little is known about these associations in Asians when considering potential gender differences. This study aimed to examine the relationship between PWS and eating disturbances, taking into account potential gender differences, in two Asian regions (i.e., Hong Kong and Taiwan). We focused on Asian participants across Hong Kong and Taiwan because both regions share a similar Chinese culture but later developed into distinctive subcultures based on different colonization histories (Hong Kong used to be governed by the United Kingdom and Taiwan used to be governed by Japan) [29]. We hypothesized that (1) weight status would be significantly associated with PWS in both genders; (2) weight status would be significantly associated with eating disturbances in both genders; (3) PWS would significantly and partially mediate the association between weight status and eating disturbances in both genders (Fig. 1).[image: ]
Fig. 1Hypotheses mediation model for weight status, PWS, and eating disturbances



Method
Participants
A total of 705 undergraduate students (379 females and 326 males) were recruited from Hong Kong and Taiwan Universities (399 Hong Kong; 306 Taiwan participants). They were administered a demographics questionnaire assessing age, gender, chronic illness, major, year of study, and self-reported anthropometric information (i.e., weight and height), and the different scale questionnaires. Completion of the study questionnaires occurred at the end of their classroom lecture and took approximately 20 min. Our sample was from one Hong Kong university (located in Kowloon), and five Taiwan universities (three located in Southern Taiwan, one located in Central Taiwan, and one located in North Taiwan). The mean age was 20.27 ± 1.79 years (20.13 ± 2.01 years for females and 20.44 ± 1.47 for males).

Procedure
The study information and participants’ rights and confidentiality were provided to participants by the teaching faculty before data collection. Approval of this study was obtained from the ethics committee at the Hong Kong Polytechnic University (IRB ref. SEARS20161214002). All participants signed a written informed consent to verify their willingness of participation. The inclusion criteria for eligible participants included (1) participant age between 18 and 30 years; (2) capable writing and reading Chinese; (3) enrollment at universities in Hong Kong and Taiwan.

Instruments
Demographics
According to WHO (2004) norms for Asia [30], we calculated the body mass index (BMI) using the self-reported anthropometric information (i.e., height and weight) into three groups of weight status, where a BMI < 18.5 kg/m2 is defined as low weight, BMI = 18.5–23.0 kg/m2 as average weight, and BMI > 23.0 kg/m2 as high weight.

Three-factor eating questionnaire-18 (TFEQ-R18)
The TFEQ is a self-report questionnaire that investigates eating disturbances [31]. TFEQ-R18 consists of 18 items, including three domains: cognitive restraint, uncontrolled eating, and emotional eating [4]. A sample item of cognitive restraint is “I deliberately take small helpings as a means of controlling my weight.” A sample item of uncontrolled eating is “Sometimes when I start eating, I just can’t seem to stop.” A sample item of emotional eating is “When I feel blue, I often overeat.” The items of TFEQ are rated on a 4-point response scale (definitely true/mostly true/mostly false/definitely false) [4]. The three domains of TFEQ were converted to a scale from 0 to 100. Consequently, higher scores refer to a higher likelihood of cognitive restraint, uncontrolled eating, or emotional eating [4]. The internal consistency of the TFEQ was satisfactory (α = 0.78–0.87) [25] in the English version and in the Chinese version (α = 0.79–0.82) [25]. Additionally, the reliability of TFEQ was considered sufficient (composite reliability = 0.87–0.89; α = 0.86–0.89) [32]. Moreover, the internal consistency of TFEQ was satisfactory in the Hong Kong and Taiwan sample in this study (α = 0.82).

Perceived weight stigma questionnaire (PWS)
The PWS is a self-report scale that investigates perceptions of weight-based stigmatization experiences. The PWS consists of 10 dichotomously scored items (score 0 indicates no and score 1 indicates yes). An example item is “People behave as if you are inferior because of your weight status.” Responses were summed, and higher scores indicate greater perceived weight stigma. The internal consistency of the PWS was acceptable in the Chinese version (α = 0.84) [25] and in the Hong Kong and Taiwan sample in this study (α = 0.84). Moreover, PWS is a unidimensional factor structure with satisfactory fit indices, as demonstrated through confirmatory factor analysis across Hong Kong and Taiwan people [25].


Statistical analysis
All data were analyzed using the SPSS statistics version 26 (IBM Corp., Armonk, NY). One-way analysis of variance (ANOVA) was performed for females and males to analyze differences in TFEQ (including total and three domain scores) and PWS between three weight groups (i.e., low, average, and high weight) and presenting in the bar graph. Pearson correlations were performed to analyze the association between PWS and TFEQ (including total and three domain scores). Additionally, Fisher Z tests was performed to calculate the differences in the females’ and males’ correlations.
Multiple linear regression models were performed separately for females and males to analyze how eating disturbance was associated with weight status and PWS. Specifically, we included weight status and PWS as the independent variables and TFEQ (including total scores and three domain scores) as dependent variable. In all the regression models, age, and chronic diseases were included as the controlled variables. However, our regression models include PWS as the dependent variable to investigate PWS as a mediator in the association between weight status and eating disturbances in the mediation analysis. Moreover, we treated the average weight as the reference group because we considered that participants of average weight have experienced less weight stigma than participants with low or high weights.
Additionally, mediation models were performed to analyze PWS as mediator of the association between weight status and TFEQ (including total and three domain scores); we separated the mediation model for males and females. The mediated effect and the 95% confidence intervals (CIs) were used to explain the significance of the association, where present. We considered weight status and PWS as independent variables and TFEQ (including total and three subscales score) as dependent variables. The mediation models were designed using Hayes’ Model 4 in the PROCESS macro via SPSS with 5000 bootstrapping resamples adopted [33].


Results
Participants’ demographic information is presented in Table 1. We found that there were significant differences in BMI, major, and year of study between females and males. However, there were no significant differences in age or chronic illness between females and males. Results of gender differences between low, average, high weight in PWS and eating disturbances are presented in Table 2.Table 1Participants’ characteristic


	Variables
	Females
	Males
	t
	P value

	Mean (SD)
	n (%)
	Mean (SD)
	n (%)
	 	 
	Age
	20.13 (2.01)
	381 (53.9)
	20.44 (1.47)
	326 (46.1)
	− 2.28
	0.023*

	BMI
	20.65 (2.97)
	 	21.48 (3.55)
	 	− 3.32
	< .001*

	Low weight
	17.57 (0.75)
	74 (19.4)
	17.60 (0.78)
	49 (15.0)
	 	 
	Average weight
	20.27 (1.14)
	241 (63.3)
	20.65 (1.26)
	196 (60.1)
	 	 
	High weight
	25.67 (3.18)
	64 (16.8)
	25.83 (4.10)
	81 (24.8)
	 	 
	Missing
	 	2 (0.5)
	 	–
	 	 
	Major
	 	 	 	 	− 7.04
	< .001*

	Health and social sciences
	 	206 (54.1)
	 	94 (28.8)
	 	 
	Others
	 	175 (45.9)
	 	232 (71.2)
	 	 
	Year of study
	 	 	 	 	− 4.76
	< .001*

	1st year
	 	143 (37.5)
	 	76 (23.3)
	 	 
	2nd year
	 	118 (31.0)
	 	86 (26.4)
	 	 
	3rd year
	 	88 (23.1)
	 	125 (38.3)
	 	 
	4th year
	 	14 (3.7)
	 	30 (9.2)
	 	 
	5th year
	 	10 (2.6)
	 	7 (2.1)
	 	 
	6th year
	 	2 (0.5)
	 	–
	 	 
	Missing
	 	6 (1.6)
	 	2 (0.6)
	 	 
	Chronic illness
	 	 	 	 	− 0.53
	0.60

	Yes
	–
	17 (4.5)
	 	12 (3.7)
	 	 
	No
	–
	363 (95.3)
	 	314 (96.3)
	 	 

*p < .05


Table 2Bar graph presenting differences in PWS and TFEQ between low, average, and high weight groups


[image: ]
PWS perceived weight stigma, TFEQ three factor eating questionnaire, TFEQ(T) total scores, TFEQ(U) uncontrolled eating, TFEQ(C) cognitive restrained eating, TFEQ(E) emotional eating
*p < .05, Post hoc-Scheffe



As shown in Table 2, we found that females and males with high weight had significantly higher PWS scores than participants from the other weight categories. Moreover, males with high weight had significantly higher TFEQ (including total and cognitive subscale) scores than participants from the other weight categories. However, we found females with average weight had significantly higher TFEQ (including total and cognitive) scores than participants from the other weight categories.
Correlation of PWS, TFEQ (total and three subscales) between females and males
As shown in “Appendix 1”, Fisher Z tests showed that there were no significant differences in the correlations between PWS and TFEQ (including total and three subscales) between females and males.

Correlations between PWS and TFEQ (total and three subscales)
As shown in “Appendix 2”, Pearson correlations showed that TFEQ total scores were significantly and positively associated with PWS (r = 0.25; p < 0.001). Moreover, all subscale scores of TFEQ were significantly and positively associated with PWS; TFEQ (uncontrolled) scores (r = 0.16; p < 0.001), TFEQ (cognitive) scores (r = 0.18; p < 0.001), and TFEQ (emotional) scores (r = 0.20; p < 0.001).

Regression models on TFEQ, PWS, low and high weight
As shown in Table 3, in female participants, after controlling for age and illness status, regression models showed that PWS significantly explained eating disturbances across all domains, including TFEQ total scores (beta = 0.04, p < 0.001); uncontrolled scores (beta = 0.04, p = 0.003); cognitive scores (beta = 0.04, p = 0.004); emotional scores (beta = 0.05, p = 0.002). Participants with low weight had significantly lower TFEQ total scores (beta = − 0.12, p < 0.02); cognitive scores (beta = − 0.29, p < 0.001) than those with average weight. Participants with high weight had significantly lower TFEQ total scores (beta = − 0.11, p = 0.037); uncontrolled scores (beta = − 0.19, p = 0.014). Furthermore, the low weight group had a significantly lower PWS scores (beta = − 0.64, p = 0.024) than did the average weight group. The participants with high weight had a significantly higher PWS scores (beta = 0.74, p = 0.013) than did the average weight group.Table 3Multiple linear regression models on Age, chronic illness, PWS, TFEQ, and BMI (low weight, high weight)


	 	B (SE)/p value

	TFEQ(T)
	TFEQ(U)
	TFEQ(C)
	TFEQ(E)
	PWS

	Females

	Age
	− 0.01 (0.01)/0.434
	− 0.01 (0.01)/0.349
	− 0.003 (0.01)/0.818
	− 0.01 (0.02)/0.679
	− 0.01 (0.05)/0.813

	Chronic illness (no)
	− 0.02 (0.10)/0.879
	0.01 (0.14)/0.951
	− 0.18 (0.13)/0.177
	0.13 (0.17)/0.471
	− 1.33 (0.54)/0.014

	PWS
	0.04 (0.01)/< .001*
	0.04 (0.01)/0.003*
	0.04 (0.01)/0.004*
	0.05 (0.02)/0.002*
	–

	Low weight (Ref)
	− 0.12 (0.05)/0.020*
	0.02 (0.07)/0.796
	− 0.29 (0.07)/< .001*
	− 0.09 (0.09)/0.322
	− 0.64 (0.28)/0.024*

	High weight (Ref)
	− 0.11 (0.05)/0.037*
	− 0.19 (0.08)/0.014*
	− 0.08 (0.07)/0.257
	− 0.07 (0.10)/0.468
	0.74 (0.30)/0.013*

	R2 (Adj. R2)
	0.08 (0.06)
	0.04 (0.02)
	0.08 (0.07)
	0.03 (0.02)
	0.05 (0.04)

	Males

	Age
	0.002 (0.02)/0.902
	− 0.02 (0.02)/0.439
	0.02 (0.02)/0.421
	0.004 (0.03)/0.866
	− 0.09 (0.08)/0.223

	Chronic illness (no)
	− 0.04 (0.12)/0.734
	− 0.26 (0.15)/0.082
	0.03 (0.16)/0.852
	0.11 (0.20)/0.579
	− 0.04 (0.59)/0.946

	PWS
	0.05 (0.01)/< .001*
	0.04 (0.01)/0.004*
	0.03 (0.02)/0.059*
	0.08 (0.02)/< .001*
	–

	Low weight (Ref)
	− 0.05 (0.07)/0.469
	− 0.01 (0.08)/0.910
	− 0.25 (0.09)/0.004*
	0.12 (0.11)/0.275
	− 0.52 (0.32)/0.107

	High weight (Ref)
	0.11 (0.06)/0.047*
	− 0.01 (0.07)/0.905
	0.27 (0.07)/< .001*
	0.07 (0.09)/0.429
	0.94 (0.27)/< .001*

	R2 (Adj. R2)
	0.09 (0.07)
	0.04 (0.02)
	0.11 (0.10)
	0.06 (0.04)
	0.06 (0.05)


Ref reference = average weight, PWS perceived weight stigma, TFEQ three factor eating questionnaire, TFEQ(T) total scores, TFEQ(U) uncontrolled eating, TFEQ(C) cognitive restrained eating, TFEQ(E) emotional eating
*p < .05



In male participants, after controlling for age and illness status, the regression models showed that PWS significantly explained eating disturbances in all domains, including TFEQ total scores (beta = 0.05, p < 0.001); uncontrolled scores (beta = 0.04, p = 0.004); cognitive scores (beta = 0.03, p = 0.059); and emotion scores (beta = 0.08, p < 0.001). Participants with low weight had significantly lower TFEQ (cognitive) scores (beta = − 0.25, p = 0.004), and participants with high weight had significantly higher TFEQ including total scores (beta = 0.11, p = 0.047); cognitive scores (beta = 0.27, p < 0.001) than those with average weight. Furthermore, the participants with high weight had significantly higher PWS scores (beta = 0.94, p < 0.001) than did the average weight group.

Mediation model of the effect of weight status on PWS, and TFEQ
As shown in Fig. 2, in female participants, PWS significantly partially mediated the association between weight status and TFEQ. The total effect of weight status on PWS was 0.69 (SE = 0.18; t = 3.80; p = 0.0002). The total effect of PWS on TFEQ (total) was 0.04 (SE = 0.01; t = 4.43; p < 0.001). Therefore, PWS partially mediated the association between weight status and TFEQ (total scores) in female participants.[image: ]
Fig. 2Mediation model for weight status, PWS, and eating disturbances in females


As shown in Fig. 3, in male participants, the total effect of weight status on PWS was 0.75 (SE = 0.18; t = 4.22; p < 0.001). The total effect of PWS on TFEQ (total) was 0.05 (SE = 0.01; t = 4.28; p < 0.001). PWS significantly partially mediated the association between weight status and TFEQ (total scores) in male participants. Additionally, the total effect of weight status on TFEQ (total) was 0.08 (SE = 0.04; t = 2.28; p = 0.023).[image: ]
Fig. 3Mediation model for weight status, PWS, and eating disturbances in males




Discussion
Our findings on the significant relationship between individuals with high weight and PWS were consistent with prior findings [4, 11, 25]. Young people with high weight may be suffering from prejudice and negative stereotype by their friends, educators, or parents during childhood, followed by increased vulnerability and sensitivity to PWS. Therefore, being overweight may increase risk of PWS and its negative consequences [34]. Previous research has demonstrated that individual with high weight could experience impaired social relationships associated with weight bias and greater PWS [34]. Apart from the associations between weight status and PWS, our findings were consistent with several studies reporting significant associations between PWS and eating disturbances [19, 20]. PWS may be associated with increased risk of eating pathology such as unhealthy weight control and uncontrolled eating and, in turn, may lead to weight gain [35]. However, this study also demonstrated that not all participants with PWS showed greater eating disturbances [35].
Consistent with a previous study [4], our study demonstrated a correlation between PWS and eating disturbances in low weight participants. Individuals with low weight could experience perceived pressure to be thin, which may be associated with body dissatisfaction or eating disturbances (i.e., cognitive restraint) [36]. Social and cultural pressure to achieve the thin ideal and fit ideal is associated with eating disturbances in young adults [26]. Specifically, in Chinese culture, young women highly value thinness [37].
Interestingly, we found that PWS was a partial mediator between weight status and eating disturbances. The mediating effect of PWS can be explained by the association between high weight and PWS [18]; and that of PWS and eating disturbances [35]. Specifically, individuals with high weight have experienced PWS and may become being vulnerable to failed dieting, eating disturbances, and weight fluctuation [18], because their PWS may increase their stress and lead to eating disturbances [37]. Previous research suggested that low weight was similarly associated with PWS, which led to eating disturbances [38]. Additionally, emotional distress (e.g., body dissatisfaction, lower self-esteem) could result from PWS and associated eating disturbances [35, 39]. Moreover, we found that weight status could lead to eating disturbances. Therefore, eating disturbances could be affected by weight status and partially mediated by PWS. However, we found the effect of weight status on PWS was large, while the effects of weight status and PWS on the TFEQ were small. This indicates that weight status may be an important variable in the contribution to PWS, while both weight status and PWS may be less important risk factors for eating disturbances.
Our results indicated that weight status was associated with PWS and eating disturbances in both men and women. Moreover, PWS mediated the relationship between weight status and eating disturbances in both men and women, similar to previous research [25]. Weight status, PWS, and eating disturbances were associated in males as well as females [40]. Males with high weight may engage in higher cognitive restrained eating than those in other weight categories, demonstrating that males with higher body weights may experience PWS and in turn use unhealthy weight-control behaviors as coping strategies [41]. However, we found that females with average weight demonstrated the highest scores in cognitive restrained eating and uncontrolled eating. One study highlighted that weight labels can significantly impact average weight individuals [42]. Many people of average weight might misperceive themselves as high weight, leading to greater body dissatisfaction and negative consequences [42, 43]. Moreover, the societal thin body ideal might create pressure to be thin and body dissatisfaction, followed by eating disturbances [23]. However, we collected our participants from across two regions (Hong Kong and Taiwan). We found that there were no differences between those two regions.
Strengths and limitations
This study has several strengths. First, we focused on Asian participants across two regions (Hong Kong and Taiwan) which share a similar culture. Second, the mediation model found in the present study can explain that PWS could partially mediate the relationship between weight status and eating disturbances. There are also several limitations to the present study. First, we recruited participants using convenience sampling, so the generalizability of our findings may be limited. Second, this study was cross-sectional and thus cannot demonstrate causal relationships between variables. Third, we used self-reported questionnaires to collect all data, including the key variables in the study (i.e., anthropomorphic information, PWS, and eating disturbances). Findings from this type of data may be subject to recall biases, social desirability, and single-rater bias. However, the PWS and eating disturbances were assessed using validated instruments [2, 44] and the validity of self-reported height and weight has been previously found to be satisfactory [30]. Nevertheless, future studies are warranted using experimental or longitudinal designs with representative samples to corroborate our findings on the relationships between PWS and specific types of eating disturbances. Moreover, a study indicated that weight-related self-stigma could be more likely a mediator and moderator between PWS and eating disturbances [1]. Future studies should investigate whether weight-related self-stigma mediates or moderates in the association between PWS and eating disturbances to provide additional information and evidence in the weight bias field.


Conclusion
PWS should be an important concern for healthcare providers because of its associations with weight status and eating disturbances. Moreover, we found that PWS played a mediational role between weight status and eating disturbances in both genders. Reducing PWS might improve eating disturbances. Future research should focus on investigating potential intervention strategies to increase awareness of PWS and to reduce its negative consequences.

Acknowledgements
We sincerely thank all the teaching faculty and research assistants who helped in the present study. We also thank all the participants for their involvement in the present study.

Authors' contributions
RK, Y-CL, C-YL, KSO, J-SC, and JDL contributed to the concept of the present study; XCCF, Y-CL, C-YL, J-SC, and JDL contributed to the design of the present study; RK and C-YL conducted the analyses; RK, MS, XCCF, KSO, Y-LC, Y-CL, C-YL, and J-SC interpreted the data; RK, C-YL, Y-CL, and J-SC wrote the first draft of the manuscript; MS, XCCF, KSO, Y-LC, Y-CL, C-YL, and JDL critically reviewed and substantially revised the manuscript; All the authors have approved the submitted version; All the authors have agreed both to be personally accountable for the author's own contributions and to ensure that questions related to the accuracy or integrity of any part of the work, even ones in which the author was not personally involved, are appropriately investigated, resolved, and the resolution documented in the literature. All authors read and approved the final manuscript.

Funding
This research was supported in part by (received funding from) the startup fund in the Department of Rehabilitation Sciences, The Hong Kong Polytechnic University, Hong Kong; and the Ministry of Science and Technology, Taiwan (MOST 110-2410-H-006-115). All authors declare that they have no conflict of interest.

Availability of data and materials
The datasets generated during and/or analyzed during the current study are available from the corresponding author on reasonable request.

Declarations
Ethical approval and consent to participate
All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The present study has been approved by the ethics committee at the Hong Kong Polytechnic University (IRB ref. SEARS20161214002). All the participants have provided a written informed consent.

Consent for publication
The present study does not report any individual person’s data; therefore, there is no consent for publication.

Competing interests
The authors have no conflicts of interest or competing interests to disclose.


Appendix 1
See Table 4.Table 4Correlation of PWS, TFEQ (total and three subscales) between females and males


	Variables
	Overall
	Females
	Males
	Gender differences in correlation

	Z score
	P value

	PWS
	TFEQ (total)
	0.25**
	0.23**
	0.26**
	− 0.59
	0.56

	PWS
	TFEQ (uncontrolled)
	0.16**
	0.13*
	0.17**
	− 0.76
	0.45

	PWS
	TFEQ (cognitive)
	0.18**
	0.18**
	0.17**
	0.19
	0.85

	PWS
	TFEQ (emotional)
	0.20**
	0.16**
	0.23**
	− 1.35
	0.18


PWS perceived weight stigma, TFEQ three factor eating questionnaire, TFEQ(T) total scores, TFEQ(U) uncontrolled eating, TFEQ(C) cognitive restrained eating, TFEQ(E) emotional eating; *p < 0.05, **p < 0.01




Appendix 2
See Table 5.Table 5Correlation between PWS and TFEQ (total and three subscales)


	 	TFEQ(T)
	TFEQ(U)
	TFEQ(C)
	TFEQ(E)
	PWS

	TFEQ(T)
	1
	 	 	 	 
	TFEQ(U)
	0.72**
	1
	 	 	 
	TFEQ(C)
	0.52**
	− 0.01
	1
	 	 
	TFEQ(E)
	0.85**
	0.53**
	0.15**
	1
	 
	PWS
	0.25**
	0.16**
	0.18**
	0.20**
	1


PWS perceived weight stigma, TFEQ three factor eating questionnaire, TFEQ(T) total scores, TFEQ(U) uncontrolled eating, TFEQ(C) cognitive restrained eating, TFEQ(E) emotional eating
**p < 0.01





Change History
17 July 2023A Correction to this paper has been published: https://​doi.​org/​10.​1186/​s40337-023-00842-8


References
	1.
Vartanian LR, Porter AM. Weight stigma and eating behavior: a review of the literature. Appetite. 2016. https://​doi.​org/​10.​1016/​j.​appet.​2016.​01.​034.CrossrefPubMed

	2.
Cheng MY, Wang SM, Lam YY, Luk HT, Man YC, Lin CY. The relationships between weight Bias, perceived weight stigma, eating behavior, and psychological distress among undergraduate students in Hong Kong. J Nerv Ment Dis. 2018. https://​doi.​org/​10.​1097/​NMD.​0000000000000869​.CrossrefPubMed

	3.
Puhl RM, Brownell KD. Bias, discrimination, and obesity. Obesity. 2001. https://​doi.​org/​10.​1038/​oby.​2001.​108.Crossref

	4.
O’Brien KS, Latner JD, Puhl RM, Vartanian LR, Giles C, Griva K, Carter A. The relationship between weight stigma and eating behavior is explained by weight bias internalization and psychological distress. Appetite. 2016. https://​doi.​org/​10.​1016/​j.​appet.​2016.​02.​032.CrossrefPubMed

	5.
Alimoradi Z, Golboni F, Griffiths MD, Broström A, Lin CY, Pakpour AH. Weight-related stigma and psychological distress: a systematic review and meta-analysis. Clin Nutr. 2020. https://​doi.​org/​10.​1016/​j.​clnu.​2019.​10.​016.CrossrefPubMed

	6.
Fan CW, Liu CH, Huang HH, Lin CY, Pakpour AH. Weight stigma model on quality of life among children in Hong Kong: a cross-sectional modeling study. Front Psychol. 2021;12:629786. https://​doi.​org/​10.​3389/​fpsyg.​2021.​629786.CrossrefPubMedPubMedCentral

	7.
Bidstrup H, Brennan L, Kaufmann L, de la Piedad GX. Internalised weight stigma as a mediator of the relationship between experienced/perceived weight stigma and biopsychosocial outcomes: a systematic review. Int J Obes (Lond). 2021. https://​doi.​org/​10.​1038/​s41366-021-00982-4.CrossrefPubMed

	8.
Chen EY, Bocchieri-Ricciardi LE, Munoz D, Fischer S, Katterman S, Roehrig M, Dymek-Valentine M, Alverdy JC, Le Grange D. Depressed mood in class III obesity predicted by weight-related stigma. Obes Surg. 2007. https://​doi.​org/​10.​1007/​s11695-007-9112-4.CrossrefPubMed

	9.
Wu YK, Berry DC. Impact of weight stigma on physiological and psychological health outcomes for overweight and obese adults: a systematic review. J Adv Nurs. 2018. https://​doi.​org/​10.​1111/​jan.​13511.CrossrefPubMed

	10.
Spahlholz J, Baer N, König HH, Riedel-Heller SG, Luck-Sikorski C. Obesity and discrimination: a systematic review and meta-analysis of observational studies. Obes Rev. 2015. https://​doi.​org/​10.​1111/​obr.​12343.CrossrefPubMed

	11.
Phelan SM, Burgess DJ, Puhl R, Dyrbye LN, Dovidio JF, Yeazel M, Ridgeway JL, Nelson D, Perry S, Przedworski JM, Burke SE, Hardeman RR, van Ryn M. The adverse effect of weight stigma on the well-being of medical students with overweight or obesity: findings from a national survey. J Gen Intern Med. 2015. https://​doi.​org/​10.​1007/​s11606-015-3266-x.CrossrefPubMedPubMedCentral

	12.
Lian Q, Su Q, Li R, Elgar FJ, Liu Z, Zheng D. The association between chronic bullying victimization with weight status and body self-image: a cross-national study in 39 countries. PeerJ. 2018. https://​doi.​org/​10.​7717/​peerj.​4330.CrossrefPubMedPubMedCentral

	13.
Puhl RM, Luedicke J. Weight-based victimization among adolescents in the school setting: emotional reactions and coping behaviors. J Youth Adolesc. 2012. https://​doi.​org/​10.​1007/​s10964-011-9713-z.CrossrefPubMed

	14.
Major B, Tomiyama AJ, Hunger JM. The negative and bidirectional effects of weight stigma on health. Oxf Handb Online. 2018. https://​doi.​org/​10.​1093/​oxfordhb/​9780190243470.​013.​27.Crossref

	15.
Ciciurkaite G, Perry BL. Body weight, perceived weight stigma and mental health among women at the intersection of race/ethnicity and socioeconomic status: insights from the modified labelling approach. Sociol Health Illn. 2018. https://​doi.​org/​10.​1111/​1467-9566.​12619.CrossrefPubMed

	16.
Major B, Eliezer D, Rieck H. The psychological weight of weight stigma. Soc Psychol Personal Sci. 2012. https://​doi.​org/​10.​1177/​1948550611434400​.Crossref

	17.
Davies AE, Burnette CB, Mazzeo SE. Black and White women’s attributions of women with underweight. Eat Behav. 2020. https://​doi.​org/​10.​1016/​j.​eatbeh.​2020.​101446.CrossrefPubMed

	18.
Puhl RM, Brownell KD. Confronting and coping with weight stigma: an investigation of overweight and obese adults. Obesity (Silver Spring). 2006. https://​doi.​org/​10.​1038/​oby.​2006.​208.CrossrefPubMed

	19.
Puhl R, Suh Y. Stigma and eating and weight disorders. Curr Psychiatry Rep. 2015. https://​doi.​org/​10.​1007/​s11920-015-0552-6.CrossrefPubMed

	20.
Vartanian LR, Smyth JM. Primum non nocere: obesity stigma and public health. J Bioeth Inq. 2013. https://​doi.​org/​10.​1007/​s11673-012-9412-9.CrossrefPubMed

	21.
Wott CB, Carels RA. Overt weight stigma, psychological distress and weight loss treatment outcomes. J Health Psychol. 2010. https://​doi.​org/​10.​1177/​1359105309355339​.CrossrefPubMedPubMedCentral

	22.
Araiza AM, Wellman JD. Weight stigma predicts inhibitory control and food selection in response to the salience of weight discrimination. Appetite. 2017. https://​doi.​org/​10.​1016/​j.​appet.​2017.​04.​009.CrossrefPubMedPubMedCentral

	23.
Durso LE, Latner JD, Hayashi K. Perceived discrimination is associated with binge eating in a community sample of non-overweight, overweight, and obese adults. Obes Facts. 2012. https://​doi.​org/​10.​1159/​000345931.CrossrefPubMed

	24.
Linde JA, Wall MM, Haines J, Neumark-Sztainer D. Predictors of initiation and persistence of unhealthy weight control behaviours in adolescents. Int J Behav Nutr Phys Act. 2009. https://​doi.​org/​10.​1186/​1479-5868-6-72.CrossrefPubMedPubMedCentral

	25.
Lin CY, Strong C, Latner JD, Lin YC, Tsai MC, Cheung P. Mediated effects of eating disturbances in the association of perceived weight stigma and emotional distress. Eat Weight Disord. 2020. https://​doi.​org/​10.​1007/​s40519-019-00641-8.CrossrefPubMedPubMedCentral

	26.
Yeh HW, Tzeng NS, Chu H, Chou YH, Lu RB, O’Brien AP, Chang YC, Hsieh CJ, Chou KR. The risk of eating disorders among female undergraduates in Taiwan. Arch Psychiatr Nurs. 2009. https://​doi.​org/​10.​1016/​j.​apnu.​2008.​12.​001.CrossrefPubMed

	27.
Lin Y-C, Latner JD, Fung XCC, Lin C-Y. Poor health and experiences of being bullied in adolescents: self-perceived over- weight and frustration with appearance matter. Obesity. 2018. https://​doi.​org/​10.​1002/​oby.​22041.CrossrefPubMed

	28.
Gan WY, Mohd Nasir MT, Zalilah MS, Hazizi AS. Direct and indirect effects of sociocultural influences on disordered eating among Malaysian male and female university students. A mediation analysis of psychological distress. Appetite. 2011. https://​doi.​org/​10.​1016/​j.​appet.​2011.​03.​005.CrossrefPubMed

	29.
Tsai MC, Strong C, Latner JD, Lin YC, Pakpour AH, Lin CY, Wang SM. Attitudes toward and beliefs about obese persons across Hong Kong and Taiwan: wording effects and measurement invariance. Health Qual Life Outcomes. 2019. https://​doi.​org/​10.​1186/​s12955-019-1198-6.CrossrefPubMedPubMedCentral

	30.
WHO Expert Consultation. Appropriate body-mass index for Asian populations and its implications for policy and intervention. Lancet. 2004. https://​doi.​org/​10.​1016/​S0140-6736(03)15268-3.Crossref

	31.
Stunkard AJ, Messick S. The three-factor eating questionnaire to measure dietary restraint, disinhibition and hunger. J Psychosom Res. 1985. https://​doi.​org/​10.​1016/​0022-3999(85)90010-8.CrossrefPubMed

	32.
Martins BG, da Silva WR, Maroco J, Campos JADB. Psychometric characteristics of the Three-Factor Eating Questionnaire-18 and eating behavior in undergraduate students. Eat Weight Disord. 2021. https://​doi.​org/​10.​1007/​s40519-020-00885-9.CrossrefPubMed

	33.
Hayes AF. Introduction to mediation, moderation, and conditional process analysis. 2nd ed. 2018. http://​dm.​darden.​virginia.​edu/​ResearchMethods/​Templates.​pdf. Accessed 10 June 2021.

	34.
Puhl RM, Latner JD. Stigma, obesity, and the health of the nation’s children. Psychol Bull. 2007. https://​doi.​org/​10.​1037/​0033-2909.​133.​4.​557.CrossrefPubMed

	35.
Neumark-Sztainer D, Falkner N, Story M, Perry C, Hannan PJ, Mulert S. Weight-teasing among adolescents: correlations with weight status and disordered eating behaviors. Int J Obes Relat Metab Disord. 2002. https://​doi.​org/​10.​1038/​sj.​ijo.​0801853.CrossrefPubMed

	36.
Wang Z, Wang B, Hu Y, Cheng L, Zhang S, Chen Y, Li R. Relationships among weight stigma, eating behaviors and stress in adolescents in Wuhan, China. Glob Health Res Policy. 2020. https://​doi.​org/​10.​1186/​s41256-020-00138-3.CrossrefPubMedPubMedCentral

	37.
Cahill S, Mussap AJ. Emotional reactions following exposure to idealized bodies predict unhealthy body change attitudes and behaviors in women and men. J Psychosom Res. 2007. https://​doi.​org/​10.​1016/​j.​jpsychores.​2006.​11.​001.CrossrefPubMed

	38.
Allison M, Lee C. Too fat, too thin: understanding bias against overweight and underweight in an Australian female university student sample. Psychol Health. 2015. https://​doi.​org/​10.​1080/​08870446.​2014.​954575.CrossrefPubMed

	39.
Mond J, Rodgers B, Hay P, Owen C. Mental health impairment in underweight women: do body dissatisfaction and eating-disordered behavior play a role? BMC Public Health. 2011. https://​doi.​org/​10.​1186/​1471-2458-11-547.CrossrefPubMedPubMedCentral

	40.
Himmelstein MS, Puhl RM, Quinn DM. Weight stigma in men: what, when, and by whom? Obesity (Silver Spring). 2018. https://​doi.​org/​10.​1002/​oby.​22162.CrossrefPubMed

	41.
Himmelstein MS, Puhl RM, Quinn DM. Intersectionality: an understudied framework for addressing weight stigma. Am J Prev Med. 2017. https://​doi.​org/​10.​1016/​j.​amepre.​2017.​04.​003.CrossrefPubMed

	42.
Essayli JH, Murakami JM, Wilson RE, Latner JD. The impact of weight labels on body image, internalized weight stigma, affect, perceived health, and intended weight loss behaviors in normal-weight and overweight college women. Am J Health Promot. 2017. https://​doi.​org/​10.​1177/​0890117116661982​.CrossrefPubMed

	43.
Ogden J, Evans C. The problem with weighing: effects on mood, self-esteem and body image. Int J Obes Relat Metab Disord. 1996;20:272–7.PubMed

	44.
Lin CY, Broström A, Nilsen P, Griffiths MD, Pakpour AH. Psychometric validation of the Persian Bergen Social Media Addiction Scale using classic test theory and Rasch models. J Behav Addict. 2017. https://​doi.​org/​10.​1556/​2006.​6.​2017.​071.CrossrefPubMedPubMedCentral



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		The mediation effect of perceived weight stigma in association between weight status and eating disturbances among university students: is there any gender difference?


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/40337_2022_552_Tab2_HTML.png
Males

Females
248 45+
3335 24 2415 56 539 243 2.33* 2 245 26 22
2.19% 2 226 51 21217 216219 )
1.94%
142
0.81
PWS TFEQ(T) TFEQ(U) TFEQ(C) TFEQ(E) PWS TFEQ(T) TFEQ(U) TFEQ(C) TFEQ(E)

i ight m Hi eight
m Low weight = Average weight ™ High weight ® Low weight © Average weight ® High weigh





OEBPS/css/envelope.png





OEBPS/images/40337_2022_552_Fig1_HTML.png
Weight status »| Eating disturbances

PWS

. g Eating
Weight status o 7| disturbances

Weight status = Predictor variable

PWS = Mediator

Eating disturbances = outcome variable

a = Unstandardized coefficient or Effect of weight status on PWS

b = Unstandardized coefficient or Effect of PWS on eating disturbances
ab = Indirect effect of weight status on eating disturbances

¢’ = Direct effect of weight status on eating disturbances

¢ = Total effect of weight status on eating disturbances = ab + ¢’





OEBPS/images/40337_2022_552_Fig2_HTML.png
Females

PWS PWS
a=0.69* a=0.69*%
ab=0.03* ab=0.03
) c=0.14* . =-0.08
Weight _ TFEQ Weight . TFEQ
status & o1 7| (Cognitive) status € = 0.10% "| (Uncontrolled)
(a) (b)
*p<.05

a = Unstandardized coefficient or Effect of weight status on PWS; b = Unstandardized coefficient or Effect of PWS on eating disturbances

ab = Indirect effect of weight status on eating disturbances; ¢’ = Direct effect of weight status on eating disturbances

¢ = Total effect of weight status on eating disturbances = ab + ¢’

(a) Partial mediation effect of PWS in the association between weight status and TFEQ (cognitive) in females; (b) Partial mediation effect of PWS in the
association between weight status and TFEQ (uncontrolled) in females.

Mediation models of the effect of weight status on PWS, and TFEQ in females

Females SE or t value or p value or
Coefficient or (bootstrapping  (bootstrapping  (bootstrapping
(effect) SE) LLCI) ULCI)

Dependent variable = TFEQ (total)

Direct effect of weight status on mediator

PWS 0.04 0.01 443 <.001*

Direct effect of weight status on TFEQ (total) 0.01 0.03 0.22 0.828
Indirect effect of weight status on TFEQ (total)

Through PWS (0.03) (0.01) (0.01) (0.05)

Dependent variable = TFEQ (cognitive)

Direct effect of weight status on mediator

PWS 0.04 0.01 2.96 0.003*

Direct effect of weight status on TFEQ (cognitive) 0.11 0.05 249 0.013*
Indirect effect of weight status on TFEQ (cognitive)

Through PWS (0.03) (0.01) (0.01) (0.048)

Dependent variable = TFEQ (uncontrolled)

Direct effect of weight status on mediator

PWS 0.04 0.01 2.85 0.005*

Direct effect of weight status on TFEQ (uncontrolled) -0.10 0.05 -2.16 0.032*
Indirect effect of weight status on TFEQ (uncontrolled)

Through PWS (0.03) (0.01) (0.003) (0.057)

TFEQ three factor eating questionnaire (including three domains; uncontrolled eating, cognitive restrained eating, emotional eating)
PWS perceived weight stigma
*p <.05





OEBPS/images/40337_2022_552_Fig3_HTML.png
Males
PWS PWS
a=0.75* b =0.05* a=0.75*
ab=0.04 ab=10.02*
e=10.12* ¢=0.28*
Weight > TFEQ Weight o TFEQ
status ¢ = 0.08* (Total) status ¢ = 026* 7| (Cognitive)
(© (d)
*p<.05

a = Unstandardized coefficient or Effect of weight status on PWS; b = Unstandardized coefficient or Effect of PWS on eating disturbances

ab = Indirect effect of weight status on eating disturbances; ¢’ = Direct effect of weight status on eating disturbances

¢ = Total effect of weight status on eating disturbances = ab + ¢’

(a) Partial mediation effect of PWS in the association between weight status and TFEQ (Total) in males; (b) Partial mediation effect of PWS in the association
between weight status and TFEQ (uncontrolled) in males

Mediation models of the effect of weight status on PWS, and TFEQ in males

Males SE or t value or p value or
Coefficient or (bootstrapping  (bootstrapping  (bootstrapping
(effect) SE) LLCI) ULCI)

Dependent variable = TFEQ (total)

Direct effect of weight status on mediator

PWS 0.05 0.01 4.28 <.001*

Direct effect of weight status on TFEQ (total) 0.08 0.04 2.28 0.023*
Indirect effect of weight status on TFEQ (total)

Through PWS (0.04) (0.01) (0.02) (0.058)

Dependent variable = TFEQ (cognitive)
Direct effect of weight status on mediator
PWS 0.03 0.02 1.86 0.064
Direct effect of weight status on TFEQ (cognitive) 0.26 0.05 5.39 <.001*

Indirect effect of weight status on TFEQ (cognitive)
Through PWS (0.02) (0.01) (-0.0003) (0.045)

TFEQ three factor eating questionnaire (including three domains; uncontrolled eating, cognitive restrained eating, emotional eating)
PWS perceived weight stigma
*p<.05





OEBPS/css/sidebar.gif





