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We proposed a model to examine the relationship among different types of weight-related stigmas and their relationship to quality of life (QoL). We recruited 430 dyads of elementary school children [mean age = 10.07 years; nboy = 241 (56.0%); noverweight = 138 (32.1%)] and their parents. Parents completed QoL instruments about their children assessing generic QoL and weight-related QoL. Children completed QoL instruments assessing generic QoL and weight-related QoL and stigma scales assessing experienced weight stigma, weight-related self-stigma, and perceived weight stigma. Experienced weight stigma was significantly associated with perceived weight stigma, and in turn, perceived weight stigma was significantly associated with weight-related self-stigma. However, experienced weight stigma was not directly associated with weight-related self-stigma. In addition, experienced stigma was negatively associated with both child-rated and parent-rated QoL. Perceived weight stigma was associated only with parent-rated weight-related QoL but not child-rated QoL. Self-stigma was associated with child-rated QoL but not parent-rated QoL. Moreover, perceived weight stigma and weight-related self-stigma were significant mediators in the association between body weight and children's QoL; experienced weight stigma was not a significant mediator. The study findings can be used to inform healthcare providers about the relationship among different types of stigmas and their influence on child-rated and parent-rated QoL and help them develop interventions to address the global trend of overweight/obesity in youth and pediatric populations.
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INTRODUCTION

The trend in obesity in youth and pediatric populations significantly increased from 1999 to 2000 through 2015–2016 (Hales et al., 2017). It has reached epidemic levels in the United States (Sanyaolu et al., 2019). Apart from the United States, the rising global prevalence of obesity was also found in Africa and Asia (Güngör, 2014). Particularly among the Asian population, the risk may begin to increase at a lower body mass index (BMI) compared to other races and Hispanic-origin populations (Jafar et al., 2005; Zheng et al., 2011). Children with obesity are likely to stay with obesity into adulthood and have a greater risk of suffering from weight-related health problems (Sahoo et al., 2015). Many studies have shown the association between childhood obesity and physical (e.g., Type 2 diabetes, high blood pressure, heart disease, etc.) and psychosocial (e.g., depression, anxiety, socially isolating, etc.) problems (Bass and Eneli, 2015; Bacha and Gidding, 2016).

Overweight/obesity has been linked to impaired quality of life (QoL) or health-related QoL (HRQoL). QoL can be evaluated with generic and disease-specific assessment tools. The prior assessments contain general QoL items that apply to a wider variety of populations and can be used for comparison across various conditions. The later assessments contain items with specific characteristics particularly relevant to a disease or a health condition, which can be more responsive to minimal clinical changes (Zeller and Modi, 2009). Because generic and condition-specific (e.g., weight concerns) assessments evaluate different QoL perspectives, previous studies have recommended adopting both types of assessments to achieve a comprehensive understanding of QoL (Kolotkin et al., 2006; Tsiros et al., 2009; Vos et al., 2012). Moreover, prior studies have found that childhood overweight was negatively associated with a broad range of health indicators, including QoL (Swallen et al., 2005; Pinhas-Hamiel et al., 2006; Riazi et al., 2010; Wille et al., 2010; Al-Akour et al., 2011; Hamzaid et al., 2011; Kuhl et al., 2012; Pratt et al., 2012; Halfon et al., 2013; Jansen et al., 2013; Buttitta et al., 2014; Morrison et al., 2015; Rankin et al., 2016; Meixner et al., 2020). Therefore, understanding QoL is a key element essential for childhood obesity.

Unfortunately, impaired QoL is not solely due to overweight/obesity. Other psychosocial factors may cause QoL impairment for children. Specifically, weight stigma, which has been highly prevalent among child populations over decades (Puhl et al., 2008; McCormack et al., 2011; Puhl and Lessard, 2020; Fields et al., 2021), also contributes to lowered QoL. A recent study indicated that almost a quarter to a half of children had been bullied due to their body weight (Thompson et al., 2020). Similarly, Pakpour et al. (2019b) found that weight-related self-stigma was significantly associated with perceived weight stigma and QoL among 287 third to sixth graders, regardless of their weight status. Their results additionally showed that weight-related self-stigma was significantly associated with both generic QoL (assessed using Kid-KINDL) and weight-related QoL [assessed using Sizing Me Up (SMU)]. Moreover, its association with weight-related QoL was stronger than that with generic QoL. Therefore, healthcare providers importantly need to have in-depth knowledge of the mechanism between weight stigma and QoL.

Weight stigma is defined as “negative weight-related attitudes and beliefs that are manifested by stereotypes, bias, rejection, and prejudice” (Puhl and Latner, 2007, p. 558). It can be categorized into three different types on the personal level: experienced stigma, perceived stigma, and self-stigma (Alimoradi et al., 2020). Experienced stigma results when an individual receives actual discrimination toward himself or herself. Perceived stigma occurs when an individual believes how most people view the stigmatized group in general. Self-stigma occurs when an individual internalizes the stigma belief and accepts the discrimination toward his/her personal characteristic. Gmeiner and Warschburger (2020) confirmed the association between experienced weight stigma and weight-related self-stigma using a longitudinal study design on children. They found that experiencing more weight-related teasing is a risk factor for children to develop weight-related self-stigma.

The associations between weight stigma and QoL have been documented for the three types of weight stigma. Previous studies found that adolescents who experienced weight stigma had low levels of psychological QoL (Greenleaf et al., 2014). Similarly, children who experienced weight stigma reported poor psychological QoL (Gunnarsdottir et al., 2012) and overall HRQoL subsequently (Jensen et al., 2014). A meta-analysis shows that perceived weight stigma and weight-related self-stigma were negatively associated with psychological well-being (Alimoradi et al., 2020). The association between weight-related self-stigma and QoL was also verified by Pakpour et al. (2019b). Another previous study examining the relationship between stigma and psychological well-being found that the experienced stigma and self-stigma are more important than weight status in explaining psychological functioning in childhood (Zuba and Warschburger, 2017).

Moreover, a recent study proposed a mediation model to consider the relationship among weight status, experienced stigma, and HRQoL on 600 community children aged 8–11 years (Guardabassi et al., 2018). The results indicated that the increased weight-related experienced stigma, rather than weight status, negatively affected both global and domain-specific HRQoL in middle childhood (Guardabassi et al., 2018).

Although the association between weight-related stigma and QoL has been reported, no empirical evidence has shown how the different types of weight-related stigma contribute to the generic and weight-related QoL. Most studies have examined associations on one type of stigma at a time instead of considering a comprehensive profile of different types of weight-related stigma that might be associated with QoL. Given the lack of evidence about the relationship among different types of stigma in child populations and the need to understand the relationship between stigma and QoL, we propose a model that combines both aims to understand the mechanism behind weight stigma and QoL in child populations. In the current study, we first examine the relationships among all types of stigma (i.e., experienced stigma, perceived stigma, and self-stigma). Then, we examine how the different types of stigma link to parent-rated and children-rated generic and weight-related QoL. Accordingly, we hypothesized that (1) children's experienced stigma may be positively associated with their perceived stigma, and then the perceived stigma may be further positively associated with an internalized belief that links to children's self-stigma [aligning with Gmeiner and Warschburger (2020)]; (2) different types of weight stigma are negatively associated with both parent-rated and child-rated generic and weight-related QoL but in different levels [based on Pakpour et al. (2019b)]; (3) different types of weight stigma are mediators in the association between body weight and QoL (including both parent-rated and child-rated generic and weight-related QoL) in that body weight is positively associated with weight stigma, and subsequently, weight stigma is negatively associated with QoL [congruent with Guardabassi et al. (2018)].



METHODS


Participants and Procedures

The Human Subject Ethics Review Board in the Hong Kong Polytechnic University (Ref. No.: HSEARS20160824003) approved the study proposal before data collection commenced. Eligible participants (including both the children and one of their parents) who were interested in this study signed a written consent form before participating. Specifically, the authors contacted all the primary schools and some non-government organizations (NGOs) in Hong Kong to seek their willingness to collaborate in the study. Two primary schools and two NGOs agreed to collaborate. Then, teachers and staff in the schools or NGOs helped disseminate the study information to their students or members. After inviting 437 dyads of children and their parents through convenience sampling, 430 dyads participated in the study (response rate: 98.4%). Participants' parents completed the demographic information and two QoL instruments on their children. The children completed a set of self-reported questionnaires, including three weight stigma scales and two QoL instruments. For dyads of children and parents recruited from primary school, all the children completed the questionnaires in a classroom under their teachers' supervision. All the parents completed the questionnaires at home. For dyads of children and parents recruited from NGOs, children and parents completed the questionnaires in a quiet room in the NGOs under a research assistant's supervision without disturbance. Moreover, the children and their parents were separated when they completed the questionnaire.

Eligible participants were identified using the following inclusion criteria: (1) children between 8 and 12 years of age; (2) children were currently studying in a primary school in Hong Kong; (3) children were able to read and write Chinese; (4) children and their parents both agreed to participate in this study voluntarily. Children with any of the following conditions were excluded from the study: (1) having any neurological diseases (e.g., autism spectrum disorder and attention-deficit/hyperactivity disorder); (2) having impairments in cognition; (3) having any physical disability (e.g., amputation).



Instruments
 
Weight Bias Internalization Scale

The Weight Bias Internalization Scale (WBIS) is a commonly used instrument that measures the extent to which an individual endorses and accepts weight-based stereotypes (Pakpour et al., 2019b; Lin et al., 2020a). There are 11 items rated based on a 5-point Likert scale, where score 1 represents strongly disagree and score 5 represents strongly agree (Durso and Latner, 2008). A higher score indicates a higher level of weight-related self-stigma. The 11 items were constructed in a single domain representing weight-related self-stigma, which has been supported by confirmatory factor analysis (Pakpour et al., 2019b; Lin et al., 2020a). Moreover, the Chinese WBIS had satisfactory psychometric properties (Wong et al., 2019). The Cronbach's α of the WBIS in the present study was 0.88.



Weight Self-Stigma Questionnaire

The Weight Self-Stigma Questionnaire (WSSQ) is another commonly used instrument that measures weight-related self-stigma. Specifically, the WSSQ contains two domains: one assesses weight-related self-stigma (or self-devaluation named by the developer), and another assesses perceived weight stigma (or fear of enacted stigma named by the developer) (Lillis et al., 2010). There are 12 items rated (the first six items assess weight-related self-stigma; the last six items assess perceived weight stigma) based on a 5-point Likert scale. Score 1 represents strongly disagree, and score 5 represents strongly agree (Lillis et al., 2010). A higher score indicates a higher level of weight-related self-stigma or perceived weight stigma. The Chinese WSSQ had satisfactory psychometric properties (Lin and Lee, 2017). The Cronbach's α of the WSSQ in the present study was 0.91.



Experienced Weight Stigma

The Experienced Weight Stigma (EWS) uses 10 dichotomous items (“yes” scores 1, and “no” scores 0; sample item: people behave as if you are inferior because of your weight status) to construct a single construct of experienced stigma on weight bias received by an individual. A higher score indicates a higher level of experienced weight stigma. The EWS (including the Chinese version) had satisfactory psychometric properties (Cheng et al., 2018; Lin et al., 2020b). The Cronbach's α of the EWS in the present study was 0.80.



Child- and Parent-Rated Kid-KINDL

The Kid-KINDL is a generic QoL assessment instrument for children aged 8–12 years. The Kid-KINDL includes a parallel child self-report and parent proxy report. Each Kid-KINDL report consists of 24 items embedded in six domains (physical well-being, emotional well-being, self-esteem, family, friends, and school functioning). Each domain has four items, and all items were rated on a 5-point Likert scale. The Likert scale was then linearly transformed to a 0–100 scale to indicate the level of QoL. A higher Kid-KINDL score indicates a higher level of QoL (Ravens-Sieberer and Bullinger, 2000). The Chinese Kid-KINDL had satisfactory psychometric properties (Chan et al., 2014; Lin et al., 2014, 2017; Lin, 2018; Pakpour et al., 2019a). The Cronbach's α of the child-rated Kid-KIND in the present study was 0.81 and that of parent-rated Kid-KINDL was 0.76.



Sizing Me Up and Sizing Them Up

SMU (child-rated report) and Sizing Them Up (STU) (parent-rated report) are weight-related QoL assessment instruments for children aged 5–18. SMU consists of 22 items embedded in five domains: emotional (four items), physical (five items), teasing experience (two items), positive attributes (six items), and social avoidance (five items). STU consists of 22 items embedded in six domains: emotional (seven items), physical (five items), teasing experience (three items), positive attributes (four items), mealtime disturbance (two items), and school (one item). All items were rated on a 4-point Likert scale. The Likert scale was then linearly transformed to a 0–100 scale to indicate the level of QoL. A higher SMU or STU score indicates a higher level of QoL (Modi and Zeller, 2008; Zeller and Modi, 2009). Both Chinese SMU and STU had satisfactory psychometric properties (Strong et al., 2017; Lin et al., 2018). The Cronbach's α of the SMU in the present study was 0.82 and that of STU was 0.81.



Demographic Information

The participants' demographics were assessed using a parent-rated background information sheet to obtain the participants' age in years, gender (boy or girl), height in centimeters, weight in kilograms, health status (with or without chronic illness), subjective academic standing (good, moderate, or poor), exercise habit (yes or no), and monthly family income [below 5,000 Hong Kong Dollar (HKD), 5,000–9,999 HKD, 10,000-14,999 HKD, 15,000–19,999 HKD, 20,000−24,999 HKD, 25,000–29,999 HKD, 30,000–34,999 HKD, 35,000–39,999 HKD, 40,000–44,999 HKD, 45,000–50,000 HKD, or above 50,000 HKD]. The BMI was then calculated using the height and weight information provided in the background information sheet.




Data Analysis

Structural equation modeling (SEM) using a diagonally weighted least squares (DWLS) estimator was applied to test our hypothesized theoretical structures. All types of weight stigma (including experienced weight stigma, perceived weight stigma, and weight-related self-stigma) are predictors of QoL; experienced and perceived weight stigma are predictors of weight-related self-stigma; and experienced weight stigma is a predictor of perceived weight stigma (see Figure 1 for the conceptual model). Moreover, the experienced weight stigma was constructed using all EWS items; the perceived weight stigma using items 7–12 in the WSSQ; the weight-related self-stigma using all WBIS items and items 1–6 in the WSSQ; the QoL using different child-rated and parent-rated QoL instruments.
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FIGURE 1. Proposed models evaluating different types of weight bias on quality of life (QoL) with standardized path coefficients. (A) Model 1: QoL assessed using child-reported generic instrument (Kid-KINDL). (B) Model 2: QoL assessed using parent-reported generic instrument (Kid-KINDL). (C) QoL assessed using child-reported weight-related instrument (Sizing Me Up). (D) QoL assessed using parent-reported weight-related instrument (Sizing Them Up). All models controlled age, gender, and body mass index. CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual. *p < 0.05; **p < 0.01; ***p < 0.001.


The hypothesized structure was tested in four models. Specifically, all models used the same weight stigma measures but different QoL measures: Model 1 used the child-rated Kid-KINDL; Model 2 used the parent-rated Kid-KINDL; Model 3 used the SMU; and Model 4 used the STU. Additionally, all models have adjusted for age, gender, and BMI. The following fit indices with suggested cutoff were used to determine whether our hypothesized models are supported: comparative fit index (CFI) and Tucker–Lewis index (TLI) >0.9; root mean square error of approximation (RMSEA) and standardized root mean squared residual (SRMR) <0.08. Moreover, a non-significant χ2 indicates a good fit between the data and model; however, given that the χ2 index is notorious in its oversensitivity to sample size (i.e., χ2 easily will be significant in a large sample size such as the size in the present study) (Wu et al., 2015), the fit between the data and model depends on CFI, TLI, RMSEA, and SRMR more.

Referencing the findings of Guardabassi et al. (2018), several mediation models were conducted to explore the mediated effects in different weight stigma types. More specifically, Hayes' Process macro (Model 4) was then carried out to understand the mediated effects (Hayes, 2018) of different types of weight stigma on the association between body weight and QoL. In the Hayes' Process macro, 5,000 bootstrapping samples were generated to examine whether each type of weight stigma is a significant mediator in the association between body weight and QoL. The lower limit of confidence interval (LLCI) and upper limit of confidence interval (ULCI) at 95% were used to examine whether the mediated effect is significant. Specifically, when LLCI and ULCI do not cover 0, the mediated effect is significant. Moreover, age and gender were controlled in all the mediation models.

Moreover, given our sample's relatively wide age range, Pearson correlation coefficients were used to examine the bivariate associations between studied variables, including age, gender, experienced weight stigma, perceived weight stigma, weight-related self-stigma, and all the QoL.

The SEM was conducted by the lavaan package (http://lavaan.ugent.be/) in the R program. Descriptive correlational analyses and Hayes' mediation models were conducted by the IBM SPSS 20.0 (IBM Corp., Armonk, NY).




RESULTS

The mean (SD) age of the children was 10.07 (1.42), and the genders were generally equally distributed (56% of males). Most children reported having no chronic disease (94.0%) and no exercise habits (93.3%). Moreover, their academic standing was normally distributed (Table 1).


Table 1. Participant characteristics.
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Table 2 demonstrates the mean and SD of the participants' instrument scores, including weight-related self-stigma, perceived stigma, experienced stigma, and each domain of the QoL instrument. Table 3 further presents the factor loadings of all items embedded in their belonging constructs. In brief, all the loadings are significant and weighted substantially for each construct. Moreover, Table 4 presents the correlation coefficients in every two studied variables (i.e., age, gender, BMI, three types of weight stigma, and child-rated and parent-rated QoL in generic and weight-specific instruments).


Table 2. Weight bias and quality of life among participants.
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Table 3. Factor loadings of all instrument items in each proposed model.
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Table 4. Pearson correlation matrix in the studied variables.

[image: Table 4]

All the SEM models had satisfactory fit indices (Figure 1). Additionally, experienced weight stigma was significantly associated with perceived weight stigma, and in turn, perceived weight stigma was significantly associated with weight-related self-stigma. However, experienced weight stigma did not directly associate with weight-related self-stigma.

The mediation models (Table 5) showed that experienced weight stigma was not a significant mediator in the association between body weight and children's QoL whether child-rated, parent-rated, weight-related, or generic. The other two types of weight stigma (perceived weight stigma and weight-related self-stigma) were significant mediators in the association between body weight and children's QoL whether child-rated, parent-rated, weight-related, or generic.


Table 5. Mediation models testing the indirect effect of different types of weight stigma in the association between body weight and quality of life.
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DISCUSSION

Although weight-related stigma and QoL research are prevalent in the literature, no studies have examined the different types of weight-related stigma and their combined effects on different types of QoL. The current study used psychometrically sound assessments on 430 dyads of 8- to 12-year-old children and their parents to construct four models investigating different types of weight-related stigma on children's QoL. Congruent with the first hypothesis, children's experienced stigma was positively associated with their perceived stigma, and then the perceived stigma was further positively associated with children's self-stigma. Aligning with the second hypothesis, the experienced stigma was the primary stigma that negatively associated with both child-rated and parent-rated generic QoL and weight-related QoL. Perceived weight stigma was associated with only parent-rated weight-related QoL but not any of child-rated QoL. Self-stigma associated with both child-rated generic QoL and weight-based QoL but not any of parent-rated QoL. Consistent with the third hypothesis, perceived weight stigma and weight-related self-stigma were significant mediators in the association between body weight and QoL; however, experienced weight stigma was not. Further explanations are illustrated below.


Experienced Weight Stigma, Perceived Weight Stigma, and Weight-Related Self-Stigma

Congruent with Gmeiner's and Warschburger's (2020) previous evidence, the present study found that children's experienced weight stigma was positively associated with their perceived weight stigma, and perceived stigma was, in turn, associated with their weight-related self-stigma. Gmeiner and Warschburger (2020) conducted a longitudinal study and found that when children experienced more weight-related teasing, they have increased weight-related self-stigma. This association also agrees with the previous framework on how self-stigma is formed in people with mental illness. People with mental illness first experience unfriendly treatment (i.e., experienced stigma), then become aware that the stigma is due to their characteristics (i.e., perceived stigma). After recognizing the stigma, they may accept and endorse the biased attitudes and treatments they experienced and develop self-stigma (Lin et al., 2016). Thus, our findings echo and support this framework that children with weight concerns may develop weight-related self-stigma via the same pathways; that is, weight-related self-stigma is developed from experienced stigma and perceived stigma.



Experienced Weight Stigma and Quality of Life

Among the three types of weight-related stigma, experienced stigma played a critical role and was negatively associated with both child-rated and parent-rated QoL (in both generic and weight-related QoL). Such a result is consistent with previous findings that experienced stigma is associated with lower psychological QoL (Greenleaf et al., 2014) and poor psychological functioning (Gunnarsdottir et al., 2012; Zuba and Warschburger, 2017), and it especially severely affected the youth population (Pont et al., 2017). Multiple studies found that individuals who experience weight stigma have poorer long-term weight loss outcomes than those who do not experience stigma (Carels et al., 2009; Wott and Carels, 2010; Gudzune et al., 2014). Additionally, experienced stigma contributes to problematic consequences such as unhealthy eating behaviors, social isolation, avoidance of health care services, decreased exercise, and impaired QoL (Pont et al., 2017).

Furthermore, a study reviewed 15 prospective cohort studies and found that children with obesity were about five times more likely to be with obesity in adulthood than those who were not with obesity (Simmonds et al., 2016). Therefore, once manifested, children who experience weight-related stigma may remain such uncomfortable feelings until adulthood, hence increasing the risk of developing chronically psychological distress and lowered QoL (Parker and Aggleton, 2003; Palad et al., 2019).

However, experienced weight stigma was found to be a non-significant mediator in the association between body weight and QoL, which is inconsistent with findings by Guardabassi et al. (2018). Closely scrutinizing the assessments used in their study, they adopted the Perception of Teasing Scale, which had 11 items rated on a 5-point Likert scale, to evaluate children's experienced stigma (Guardabassi et al., 2018). Our study used the EWS questionnaire, which collected children's experienced stigma with a dichotomous classification (Yes/No). Therefore, EWS potentially did not capture all the different experienced weight stigma levels, which might reduce the power of experienced stigma to serve as a significant mediator. Nevertheless, our non-significant result is consistent with that of a previous study on an American adult population, in which experienced stigma was not a significant mediator of the relationship between BMI and psychical and psychological health (Hunger and Major, 2015). Future studies may need to examine further whether our postulation that the use of different instruments on experienced weight stigma really matters in the mediational relationship.



Perceived Weight Stigma and Quality of Life

In the current study, we found that perceived weight stigma was associated with neither child-rated generic QoL nor weight-related QoL, but only parent-rated weight-related QoL. Perceived weight stigma is highly influenced by social environments (Puhl and Heuer, 2010). For example, children may perceive that their own body image aligns with social media exposure and parental behaviors and perceptions (Robinson et al., 2017). The investigation by Puhl et al. (2016) on parental perceptions of weight-based stigma showed that “being overweight” was perceived as the most common and substantial concern that parents perceived for their children being stigmatized regardless of their weight status. Interestingly, a multinational study indicated that about 70% of participants (n = 2,866) across four countries (i.e., United States, Canada, Iceland, and Australia) perceived weight-related stigma as the most common and serious problem in child populations (Puhl et al., 2016). Robinson et al. (2017) found that parents' perception of their children as overweight increases the likelihood that children will negatively view and recognize their body size. Additionally, compared with parents without concern for their children's weight, parents who had concerns were identified with significantly lower perceived self-efficacy (Klupt et al., 2020), which may unavoidably influence the children's own weight-related perceptions. Therefore, it is essential to understand the parent's influence on profound perceptions when considering why the perceived stigma is positively correlated with parent-rated weight-related QoL.

In contrast, a previous study indicated that children might have different sensitivity in perceived stigma; some might be more vulnerable to weight-related oppression than others (Puhl and Heuer, 2009). A review (Mak et al., 2007) further showed that the stigmatized individuals' QoL and mental health would only be affected if they perceive the negative stereotypes or discrimination toward them as legitimate. More recent studies discussed weight bias as an important social justice issue to be addressed in research, policy, and practice (Cardinal et al., 2014; Nutter et al., 2016). Therefore, given that the social atmosphere has been established to consider the influence of weight bias on social inequity, stigmatized children are more likely to show righteous anger toward perceived stigma when the negative acts are viewed as not legitimate, resulting in a non-significant difference in their QoL (Mak et al., 2007).

The mediation model in our analysis further showed that perceived stigma is a significant mediator between body weight and QoL. This finding aligns with that of a previous study that the relationship between higher BMI and poorer psychological health is indirect, mediated by increased perceived weight stigma in an American adult population (Hunger and Major, 2015). This pattern is also consistent with other recent evidence using data from three large samples of predominantly US and UK adults that weight status and depressive symptoms were in part explained by the subjects' perceived weight stigma (Robinson et al., 2017).



Weight-Related Self-Stigma and Quality of Life

Our results showed that weight-related self-stigma was associated with both child-rated generic QoL and weight-based QoL but not any parent-rated QoL. Consistent with previous studies' findings showing the relationship between self-stigma and QoL among an adult population (Latner et al., 2013; Kahan and Puhl, 2017), the present study demonstrated the significant association between self-stigma and QoL, thus filling the literature gap (Pearl and Puhl, 2018). In a systematic review that examined associations between self-stigma and different QoL domains, the results showed significant negative relationships between self-stigma and psychological domains of QoL (Pearl and Puhl, 2018). Another study examined the potential moderating role of self-stigma in the association between BMI and QoL (Latner et al., 2014) in 81 women. The results indicated a strong association between BMI and QoL's physical domains only exists for individuals with high self-stigma but not for individuals with low self-stigma. Zuba and Warschburger (2017) conducted a longitudinal study to examine self-stigma in children aged 7–11 years old with various weight statuses. The results suggested that self-stigma mediated the relationship between BMI and emotional problems, and self-stigma is more important than weight status in explaining psychological functioning. The present study's results are consistent with those of Wong et al. (2019) that children with obesity had significantly higher self-stigma and lower QoL than children without obesity. Additionally, underlying parental attitudes may increase the risk of children's lowered esteem and results in children's self-stigma and lowered QoL (Lydecker et al., 2018). Therefore, it highlighted the unique role of self-stigma on QoL.

Additionally, we found that weight-related self-stigma was a significant mediator in the association between body weight and children's QoL. Several studies have conducted mediational analyses to investigate the association between self-stigma and QOL in an adult population. For example, Palmeira et al. (2019) examined the effectiveness of a group intervention on 53 women with overweight and obesity. They found that self-stigma was an important mediator of QoL changes. Another study on 1,158 German adults found that self-stigma significantly predicted lower QoL, and they identified self-compassion as a major psychological resource that mediated the self-stigma process (Hilbert et al., 2015). Another study recruited 87 adults from a weight loss clinic and found that self-stigma was a significant predictor of HRQoL and mediated the relationship between BMI and HRQoL (Lillis et al., 2011). Also, Pearl et al. (2014) found that self-stigma mediated the relationship between depression and QoL.

The discrepancy between child-rated and parent-rated QoL was found in the literature concerning the perceived stigma and self-stigma being inconsistently associated with child-rated and parent-rated QoL. A review article examined 19 studies that included four QoL instruments. The results confirmed that there were differences in parent–child agreement across domains for different QoL measurements (Upton et al., 2008). Another study further found that parents of healthy children tended to report higher QoL than their children did. In contrast, parents of children with health conditions tended to underestimate their children's QoL (Tsiros et al., 2009), particularly among parents of young children with obesity (Ruiter et al., 2020). Also, cross-sectional community studies from Spain (Herranz Barbero et al., 2013), Australia (Wake et al., 2002), Taiwan (Lin et al., 2013; Su et al., 2013), and Hong Kong (Fung, 2018) have examined the discrepancy between child-rated and parent-rated QoL in children. The results supported that parents seemed to be optimistic when rating the QoL of their children with obesity and tended to overestimate their QoL. However, another study conducted by Jafari et al. (2016) found the opposite—that Iranian parents of children with obesity rated the child's QoL significantly lower than their children did. Therefore, considering the inconsistency between child-rated and parent-rated QoL is critical. It is suggested that clinicians do not use parent-proxy assessment alone to evaluate the QoL for children with obesity or overweight because parents may overestimate or underestimate their children's difficulties.



Limitations, Strengths, and Future Directions

The study has several limitations. First, the children and their parents in the study voluntarily participated, which may have biased our results. Second, all questionnaires used in the current study were self-reported. Although we attempted to maximize participants' honest responses, inevitably, social desirability and recall bias might have influenced the study results. Third, the assessment used to collect the children's experienced stigma used a dichotomous classification; therefore, it may be unable to well-capture the different levels of experienced weight stigma. This possible deficiency should be considered when interpreting the findings. Fourth, the study design's correlational nature cannot draw conclusions about the causal relationship among the different types of weight-related stigma and QoL. Last, the study used a convenience sampling and only enrolled participants from Hong Kong, which limited its generalizability to other geographic locations.

Despite these limitations, the study has several strengths. First, to the best of our knowledge, this study is the first to simultaneously examine the associations between different types of weight stigma and different types of QoL. The present findings concur with prior evidence to demonstrate the associations between weight stigma and QoL. The three types of weight stigma correlated with each other and made specific contributions to the QoL when the effects of other types of weight stigma were taken into consideration. Second, the weight stigma's mediated effects were clearly demonstrated and supported by the present study's results. Third, the present study focused on a unique population, i.e., children, to supplement the weight stigma research in this specific population.

The limitations and strengths of the present study suggest several avenues for more in-depth studies in the future. First, given the present study's cross-sectional design, the proposed mediational models showed little evidence of their causal relationships. Therefore, adopting a longitudinal design in future studies is warranted to corroborate the present study's proposed mediational models. Second, the association between weight stigma and QoL is supported, but it is unclear whether reducing weight stigma can improve QoL in a pediatric population. Therefore, future studies are needed to test such treatment effects.




CONCLUSION

In conclusion, the study findings support that the experienced stigma is associated with perceived stigma, and the perceived stigma is associated with self-stigma. Additionally, all types of weight-related stigma are associated with children's QoL, while different types of stigma have varied levels of effects on child-rated and parent-rated QoL. Most importantly, the present study found that perceived weight stigma and weight-related self-stigma (but not experienced weight stigma) significantly mediate the relation between body weight and children's QoL.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by The Human Subject Ethics Review Board in the Hong Kong Polytechnic University (Ref No: HSEARS20160824003) approved the study proposal before data collection commenced. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

C-WF, C-hL, and C-YL created and organized the study. C-YL collected the data. H-HH analyzed the data. C-WF, AP, C-hL, and C-YL wrote the first draft and analyzed and interpreted the data. AP, C-YL, C-hL, H-HH, and C-WF critically reviewed the manuscript and provided constructive comments. All authors contributed to the article and approved the submitted version.



FUNDING

This research was supported partly by the startup fund in the Department of Rehabilitation Sciences, The Hong Kong Polytechnic University, Hong Kong. This research was supported in part by Higher Education Sprout Project, Ministry of Education to the Headquarters of University Advancement at National Cheng Kung University (NCKU).



ACKNOWLEDGMENTS

We thank the assistance from the following organizations: HKTA Wun Tsuen Ng Lai Wo Memorial School, Buddhist Wong Cheuk Um Primary School, Hong Kong Playground Association, Hin Keng Children & Youth Centre of Hong Kong Playground Association.



ABBREVIATIONS

BMI, Body mass index; QoL, Quality of life; HRQoL, Health-related quality of life; NGO, Non-government organization; WBIS, Weight Bias Internalization Scale; WSSQ, Weight Self-Stigma Questionnaire; EWS, Experienced weight stigma; SMU, Sizing Me Up; STU, Sizing Them Up; HKD, Hong Kong Dollar; SEM, Structural equation modeling; DWLS, Diagonally weighted least squares; CFI, Comparative fit index; TLI, Tucker-Lewis index; RMSEA, Root mean square error of approximation; SRMR, Standardized root mean squared residual.



REFERENCES

 Al-Akour, N. A., Khader, Y. S., Khassawneh, M. Y., and Bawadi, H. (2011). Health-related quality of life of adolescents with overweight or obesity in the north of Jordan. Child Care Health Dev. 38, 237–243. doi: 10.1111/j.1365-2214.2011.01248.x

 Alimoradi, Z., Golboni, F., Griffiths, M. D., Broström, A., Lin, C. Y., and Pakpour, A. H. (2020). Weight-related stigma and psychological distress: a systematic review and meta-analysis. Clin. Nutrition 39, 2001–2013. doi: 10.1016/j.clnu.2019.10.016

 Bacha, F., and Gidding, S. S. (2016). Cardiac abnormalities in youth with obesity and Type 2 Diabetes. Curr. Diab. Rep. 16:62. doi: 10.1007/s11892-016-0750-6

 Bass, R., and Eneli, I. (2015). Severe childhood obesity: an under-recognized and growing health problem. Postgrad. Med. J. 91, 639–645. doi: 10.1136/postgradmedj-2014-133033

 Buttitta, M., Iliescu, C., Rousseau, A., and Guerrien, A. (2014). Quality of life in overweight and obese children and adolescents: a literature review. Quality Life Res. 23, 1117–1139. doi: 10.1007/s11136-013-0568-5

 Cardinal, B. J., Whitney, A. R., Narimatsi, M., Hubert, N., and Souza, B. J. (2014). Obesity bias in the gym: an under-recognized social justice, diversity, and inclusivity issue. J. Phys. Educ. Recreation Dance 85, 3–6. doi: 10.1080/07303084.2014.927668

 Carels, R. A., Young, K. M., Wott, C. B., Harper, J., Gumble, A., Oehlof, M. W., et al. (2009). Weight bias and weight loss treatment outcomes in treatment-seeking adults. Annals Behav. Med. 37, 350–355. doi: 10.1007/s12160-009-9109-4

 Chan, P. L., Ng, S. S., and Chan, D. Y. (2014). Psychometric properties of the Chinese version of the Kid-KINDL-R questionnaire for measuring the health-related quality of life of school-aged children. Hong Kong J. Occup. Ther. 24, 28–34. doi: 10.1016/j.hkjot.2014.05.001

 Cheng, M. Y., Wang, S. M., Lam, Y. Y., Luk, H. T., Man, Y. C., and Lin, C. Y. (2018). The relationships between weight bias, perceived weight stigma, eating behavior, and psychological distress among undergraduate students in Hong Kong. J. Nervous Mental Dis. 206, 705–710. doi: 10.1097/NMD.0000000000000869

 Durso, L. E., and Latner, J. D. (2008). Understanding self-directed stigma: development of the weight bias internalization scale. Obesity 16, S80–S86. doi: 10.1038/oby.2008.448

 Fields, L. C., Brown, C., Skelton, J. A., Cain, K. S., and Cohen, G. M. (2021). Internalized weight bias, teasing, and self-esteem in children with overweight or obesity. Childhood Obesity 17, 43–50. doi: 10.1089/chi.2020.0150

 Fung, X. C. C. (2018). Child–parent agreement on quality of life of overweight children: discrepancies between raters. Soc. Health Behav. 1, 37–41. doi: 10.4103/SHB.SHB_35_18

 Gmeiner, M. S., and Warschburger, P. (2020). Intrapersonal predictors of weight bias internalization among elementary school children: a prospective analysis. BMC Pediatr. 20:408. doi: 10.1186/s12887-020-02264-w

 Greenleaf, C., Petrie, T. A., and Martin, S. B. (2014). Relationship of weight-based teasing and adolescents' psychological well-being and physical health. J. Sch. Health 84, 49–55. doi: 10.1111/josh.12118

 Guardabassi, V., Mirisola, A., and Tomasetto, C. (2018). How is weight stigma related to children's health-related quality of life? A model comparison approach. Quality Life Res. 27, 173–183. doi: 10.1007/s11136-017-1701-7

 Gudzune, K. A., Bennett, W. L., Cooper, L. A., and Bleich, S. N. (2014). Perceived judgment about weight can negatively influence weight loss: a cross-sectional study of overweight and obese patients. Preventive Med. 62, 103–107. doi: 10.1016/j.ypmed.2014.02.001

 Güngör, N. K. (2014). Overweight and obesity in children and adolescents. J. Clin. Res. Pediatr. Endocrinol. 6, 129–143. doi: 10.4274/jcrpe.1471

 Gunnarsdottir, T., Njardvik, U., Olafsdottir, A. S., Craighead, L. W., and Bjarnason, R. (2012). Teasing and social rejection among obese children enrolling in family-based behavioural treatment: effects on psychological adjustment and academic competencies. Int. J. Obes. 36, 35–44. doi: 10.1038/ijo.2011.181

 Hales, C. M., Carroll, M. D., Fryar, C. D., and Ogden, C. L. (2017). Prevalence of obesity among adults and youth: United States, 2015-2016. NCHS Data Brief 288, 1–8. Available online at: https://www.cdc.gov/nchs/data/databriefs/db288.pdf (accessed August 28, 2020).

 Halfon, N., Larson, K., and Slusser, W. (2013). Associations between obesity and comorbid mental health, developmental, and physical health conditions in a nationally representative sample of US children aged 10 to 17. Acad. Pediatr. 13, 6–13. doi: 10.1016/j.acap.2012.10.007

 Hamzaid, H., Talib, R. A., Azizi, N. H., Maamor, N., Reilly, J. J., and Wafa, S. W. (2011). Quality of life of obese children in Malaysia. Int. J. Pediatr. Obesity 6, 450–454. doi: 10.3109/17477166.2011.590206

 Hayes, A. F. (2018). Introduction to Mediation, Moderation, and Conditional Rocess Analysis. 2nd Ed. New York, NY: The Guilford Press.

 Herranz Barbero, A., López de Mesa, R., and Azcona San Julián, C. (2013). Parent and child perception about the health-related quality of life by weight status at Navarra, Spain. Arch. Argent. Pediatr. 111, 508–515. doi: 10.5546/aap.2013.eng.508

 Hilbert, A., Braehler, E., Schmidt, R., Löwe, B., Häuser, W., and Zenger, M. (2015). Self-Compassion as a resource in the self-stigma process of overweight and obese individuals. Obes. Facts 8, 293–301. doi: 10.1159/000438681

 Hunger, J. M., and Major, B. (2015). Weight stigma mediates the association between BMI and self-reported health. Health Psychol. 34, 172–175. doi: 10.1037/hea0000106

 Jafar, T. H., Islam, M., Poulter, N., Hatcher, J., Schmid, C. H., Levey, A. S., et al. (2005). Children in South Asia have higher body mass-adjusted blood pressure levels than white children in the United States: a comparative study. Circulation 111, 1291–1297. doi: 10.1161/01.CIR.0000157699.87728.F1

 Jafari, P., Allahyari, E., Salarzadeh, M., and Bagheri, Z. (2016). Item-level informant discrepancies across obese-overweight children and their parents on the PedsQL™ 4.0 instrument: an iterative hybrid ordinal logistic regression. Quality Life Res. 25, 25–33. doi: 10.1007/s11136-015-1046-z

 Jansen, P. W., Mensah, F. K., Clifford, S., Nicholson, J. M., and Wake, M. (2013). Bidirectional associations between overweight and health-related quality of life from 4-11 years: longitudinal study of Australian children. Int. J. Obes. 37, 1307–1313. doi: 10.1038/ijo.2013.71

 Jensen, C. D., Cushing, C. C., and Elledge, A. R. (2014). Associations between teasing, quality of life, and physical activity among preadolescent children. J. Pediatr. Psychol. 39, 65–73. doi: 10.1093/jpepsy/jst086

 Kahan, S., and Puhl, R. M. (2017). The damaging effects of weight bias internalization. Obesity 25, 280–281. doi: 10.1002/oby.21772

 Klupt, K. A., Oreskovich, S. M., Bernard-Genest, J., Patel, B. P., Chu, L., Dettmer, E., et al. (2020). Careful conversations: an educational video to support parents in communicating about weight with their children. BMC Pediatr. 20:397. doi: 10.1186/s12887-020-02284-6

 Kolotkin, R. L., Zeller, M., Modi, A. C., Samsa, G. P., Quinlan, N. P., Yanovski, J. A., et al. (2006). Assessing weight-related quality of life in adolescents. Obesity 14, 448–457. doi: 10.1038/oby.2006.59

 Kuhl, E. S., Rausch, J. R., Varni, J. W., and Stark, L. J. (2012). Impaired health-related quality of life in preschoolers with obesity. J. Pediatr. Psychol. 37, 1148–1156. doi: 10.1093/jpepsy/jss090

 Latner, J. D., Barile, J. P., Durso, L. E., and O'Brien, K. S. (2014). Weight and health-related quality of life: the moderating role of weight discrimination and internalized weight bias. Eat. Behav. 15, 586–590. doi: 10.1016/j.eatbeh.2014.08.014

 Latner, J. D., Durso, L. E., and Mond, J. M. (2013). Health and health-related quality of life among treatment-seeking overweight and obese adults: associations with internalized weight bias. J. Eat. Disorders 1:3. doi: 10.1186/2050-2974-1-3

 Lillis, J., Levin, M. E., and Hayes, S. C. (2011). Exploring the relationship between body mass index and health-related quality of life: a pilot study of the impact of weight self-stigma and experiential avoidance. J. Health Psychol. 16, 722–727. doi: 10.1177/1359105310388321

 Lillis, J., Luoma, J. B., Levin, M. E., and Hayes, S. C. (2010). Measuring weight self-stigma: the weight self-stigma questionnaire. Obesity 18, 971–976. doi: 10.1038/oby.2009.353

 Lin, C.-Y. (2018). Comparing quality of life instruments: sizing Them Up versus PedsQL and Kid-KINDL. Soc. Health Behav. 1, 42–47. doi: 10.4103/SHB.SHB_25_18

 Lin, C.-Y., Chang, C.-C., Wu, T.-H., and Wang, J.-D. (2016). Dynamic changes of self-stigma, quality of life, somatic complaints, and depression among people with schizophrenia: a pilot study applying kernel smoothers. Stigma Health 1, 29–43. doi: 10.1037/sah0000014

 Lin, C.-Y., Luh, W.-M., Cheng, C.-P., Yang, A.-L., and Ma, H.-I. (2014). Evaluating the wording effect and psychometric properties of the Kid-KINDL: using the multitrait-multimethod approach. Eur. J. Psychol. Assessment 30, 100–109. doi: 10.1027/1015-5759/a000175

 Lin, C. Y., Imani, V., Cheung, P., and Pakpour, A. H. (2020a). Psychometric testing on two weight stigma instruments in Iran: weight Self-Stigma Questionnaire and Weight Bias Internalized Scale. Eating Weight Disorders 25, 889–901. doi: 10.1007/s40519-019-00699-4

 Lin, C. Y., Strong, C., Latner, J. D., Lin, Y. C., Tsai, M. C., and Cheung, P. (2020b). Mediated effects of eating disturbances in the association of perceived weight stigma and emotional distress. Eating Weight Disorders 25, 509–518. doi: 10.1007/s40519-019-00641-8

 Lin, C. Y., Strong, C., Tsai, M. C., and Lee, C. T. (2017). Raters interpret positively and negatively worded items similarly in a quality of life instrument for children. Inquiry 54:46958017696724. doi: 10.1177/0046958017696724

 Lin, C. Y., Su, C. T., Wang, J. D., and Ma, H. I. (2013). Self-rated and parent-rated quality of life (QoL) for community-based obese and overweight children. Acta Paediatr. 102, e114–e119. doi: 10.1111/apa.12108

 Lin, K. P., and Lee, M. L. (2017). Validating a Chinese version of the Weight Self-stigma Questionnaire for use with obese adults. Int. J. Nursing Pract. 23:e12537. doi: 10.1111/ijn.12537

 Lin, Y. C., Strong, C., Tsai, M. C., Lin, C. Y., and Fung, X. (2018). Validating Sizing Them Up: a parent-proxy weight-related quality-of-life measure, with community-based children. Int. J. Clin. Health Psychol. 18, 81–89. doi: 10.1016/j.ijchp.2017.10.001

 Lydecker, J. A., O'Brien, E., and Grilo, C. M. (2018). Parents have both implicit and explicit biases against children with obesity. J. Behav. Med. 41, 784–791. doi: 10.1007/s10865-018-9929-4

 Mak, W. W., Poon, C. Y., Pun, L. Y., and Cheung, S. F. (2007). Meta-analysis of stigma and mental health. Soc. Sci. Med. 65, 245–261. doi: 10.1016/j.socscimed.2007.03.015

 McCormack, L. A., Laska, M. N., Gray, C., Veblen-Mortenson, S., Barr-Anderson, D., and Story, M. (2011). Weight-related teasing in a racially diverse sample of sixth-grade children. J. Am. Diet. Assoc. 111, 431–436. doi: 10.1016/j.jada.2010.11.021

 Meixner, L., Cohrdes, C., Schienkiewitz, A., and Mensink, G. (2020). Health-related quality of life in children and adolescents with overweight and obesity: results from the German KIGGS survey. BMC Public Health 20:1722. doi: 10.1186/s12889-020-09834-8

 Modi, A. C., and Zeller, M. H. (2008). Validation of a parent-proxy, obesity-specific quality-of-life measure: sizing them up. Obesity 16, 2624–2633. doi: 10.1038/oby.2008.416

 Morrison, K. M., Shin, S., Tarnopolsky, M., and Taylor, V. H. (2015). Association of depression & health-related quality of life with body composition in children and youth with obesity. J. Affect. Disord. 172, 18–23. doi: 10.1016/j.jad.2014.09.014

 Nutter, S., Russell-Mayhew, S., Alberga, A. S., Arthur, N., Kassan, A., Lund, D. E., et al. (2016). Positioning of weight bias: MOVING towards social justice. J. Obes. 2016:3753650. doi: 10.1155/2016/3753650

 Pakpour, A. H., Chen, C. Y., Lin, C. Y., Strong, C., Tsai, M. C., and Lin, Y. C. (2019a). The relationship between children's overweight and quality of life: a comparison of Sizing Me Up, PedsQL and Kid-KINDL. Int. J. Clin. Health Psychol. 19, 49–56. doi: 10.1016/j.ijchp.2018.06.002

 Pakpour, A. H., Tsai, M. C., Lin, Y. C., Strong, C., Latner, J. D., Fung, X., et al. (2019b). Psychometric properties and measurement invariance of the Weight Self-Stigma Questionnaire and Weight Bias Internalization Scale in children and adolescents. Int. J. Clin. Health Psychol. 19, 150–159. doi: 10.1016/j.ijchp.2019.03.001

 Palad, C. J., Yarlagadda, S., and Stanford, F. C. (2019). Weight stigma and its impact on pediatric care. Curr. Opin. Endocrinol. Diabetes Obes. 26, 19–24. doi: 10.1097/MED.0000000000000453

 Palmeira, L., Cunha, M., and Pinto-Gouveia, J. (2019). Processes of change in quality of life, weight self-stigma, body mass index, and emotional eating after an acceptance-, mindfulness- and compassion-based group intervention (Kg-Free) for women with overweight and obesity. J. Health Psychol. 24, 1056–1069. doi: 10.1177/1359105316686668

 Parker, R., and Aggleton, P. (2003). HIV and AIDS-related stigma and discrimination: a conceptual framework and implications for action. Soc. Sci. Med. 57, 13–24. doi: 10.1016/S0277-9536(02)00304-0

 Pearl, R. L., and Puhl, R. M. (2018). Weight bias internalization and health: a systematic review. Obesity Reviews 19, 1141–1163. doi: 10.1111/obr.12701

 Pearl, R. L., White, M. A., and Grilo, C. M. (2014). Weight bias internalization, depression, and self-reported health among overweight binge eating disorder patients. Obesity 22, E142–E148. doi: 10.1002/oby.20617

 Pinhas-Hamiel, O., Singer, S., Pilpel, N., Fradkin, A., Modan, D., and Reichman, B. (2006). Health-related quality of life among children and adolescents: Associations with obesity. Int. J. Obes. 30, 267–272. doi: 10.1038/sj.ijo.0803107

 Pont, S. J., Puhl, R., Cook, S. R., Slusser, W., and SECTION ON OBESITY and OBESITY SOCIETY. (2017). Stigma experienced by children and adolescents with obesity. Pediatrics 140:e20173034. doi: 10.1542/peds.2017-3034

 Pratt, K. J., Lamson, A. L., Swanson, M. S., Lazorick, S., and Collier, D. N. (2012). The importance of assessing for depression with HRQOL in treatment-seeking obese youth and their caregivers. Quality Life Res. 21, 1367–1377. doi: 10.1007/s11136-011-0042-1

 Puhl, R. M., Andreyeva, T., and Brownell, K. D. (2008). Perceptions of weight discrimination: prevalence and comparison to race and gender discrimination in America. Int. J. Obes. 32, 992–1000. doi: 10.1038/ijo.2008.22

 Puhl, R. M., and Heuer, C. A. (2009). The stigma of obesity: a review and update. Obesity 17, 941–964. doi: 10.1038/oby.2008.636

 Puhl, R. M., and Heuer, C. A. (2010). Obesity stigma: important considerations for public health. Am. J. Public Health 100, 1019–1028. doi: 10.2105/AJPH.2009.159491

 Puhl, R. M., and Latner, J. D. (2007). Stigma, obesity, and the health of the nation's children. Psychol. Bull 133, 557–580. doi: 10.1037/0033-2909.133.4.557

 Puhl, R. M., Latner, J. D., O'Brien, K., Luedicke, J., Forhan, M., and Danielsdottir, S. (2016). Cross-national perspectives about weight-based bullying in youth: nature, extent, and remedies. Pediatr. Obes. 11, 241–250. doi: 10.1111/ijpo.12051

 Puhl, R. M., and Lessard, L. M. (2020). Weight stigma in youth: prevalence, consequences, and considerations for clinical practice. Curr. Obes. Rep. 9, 402–411. doi: 10.1007/s13679-020-00408-8

 Rankin, J., Matthews, L., Cobley, S., Han, A., Sanders, R., Wiltshire, H. D., et al. (2016). Psychological consequences of childhood obesity: psychiatric comorbidity and prevention. Adolesc. Health Med. Ther. 7, 125–146. doi: 10.2147/AHMT.S101631

 Ravens-Sieberer, U., and Bullinger, M. (2000). KINDLR questionnaire for measuring health-related quality of life in children and adolescents revised version manual. Available online at: https://www.kindl.org/app/download/6175836884/ManEnglish.pdf?t=1338645880 (accessed August 2020).

 Riazi, A., Shakoor, S., Dundas, I., Eiser, C., and McKenzie, S. A. (2010). Health-related quality of life in a clinical sample of obese children and adolescents. Health Qual. Life Outcomes 8:134. doi: 10.1186/1477-7525-8-134

 Robinson, E., Sutin, A., and Daly, M. (2017). Perceived weight discrimination mediates the prospective relation between obesity and depressive symptoms in U.S. and U.K. adults. Health Psychol. 36, 112–121. doi: 10.1037/hea0000426

 Ruiter, E., Saat, J., Molleman, G., Fransen, G., van der Velden, K., van Jaarsveld, C., et al. (2020). Parents' underestimation of their child's weight status. Moderating factors and change over time: A cross-sectional study. PLoS ONE 15:e0227761. doi: 10.1371/journal.pone.0227761

 Sahoo, K., Sahoo, B., Choudhury, A. K., Sofi, N. Y., Kumar, R., and Bhadoria, A. S. (2015). Childhood obesity: causes and consequences. J. Family Med. Primary Care 4, 187–192. doi: 10.4103/2249-4863.154628

 Sanyaolu, A., Okorie, C., Qi, X., Locke, J., and Rehman, S. (2019). Childhood and adolescent obesity in the United States: a public health concern. Global Pediatric Health 6:2333794X19891305. doi: 10.1177/2333794X19891305

 Simmonds, M., Llewellyn, A., Owen, C. G., and Woolacott, N. (2016). Predicting adult obesity from childhood obesity: a systematic review and meta-analysis. Obesity Rev. 17, 95–107. doi: 10.1111/obr.12334

 Strong, C., Lin, Y. C., Tsai, M. C., and Lin, C. Y. (2017). Factor structure of Sizing Me Up, a self-reported weight-related quality of life instrument, in community children across weight status. Childhood Obesity 13, 111–119. doi: 10.1089/chi.2016.0259

 Su, C. T., Wang, J. D., and Lin, C. Y. (2013). Child-rated versus parent-rated quality of life of community-based obese children across gender and grade. Health Qual. Life Outcomes 11:206. doi: 10.1186/1477-7525-11-206

 Swallen, K. C., Reither, E. N., Haas, S. A., and Meier, A. M. (2005). Overweight, obesity, and health-related quality of life among adolescents: the national longitudinal study of adolescent health. Pediatrics 115, 340–347. doi: 10.1542/peds.2004-0678

 Thompson, I., Hong, J. S., Lee, J. M., Prys, N. A., Morgan, J. T., and Udo-Inyang, I. (2020). A review of the empirical research on weight-based bullying and peer victimisation published between 2006 and 2016. Educ. Rev. 72, 88–110. doi: 10.1080/00131911.2018.1483894

 Tsiros, M. D., Olds, T., Buckley, J. D., Grimshaw, P., Brennan, L., Walkley, J., et al. (2009). Health-related quality of life in obese children and adolescents. Int. J. Obes. 33, 387–400. doi: 10.1038/ijo.2009.42

 Upton, P., Lawford, J., and Eiser, C. (2008). Parent-child agreement across child health-related quality of life instruments: a review of the literature. Quality Life Res. 17, 895–913. doi: 10.1007/s11136-008-9350-5

 Vos, R. C., Huisman, S. D., Houdijk, E. C., Pijl, H., and Wit, J. M. (2012). The effect of family-based multidisciplinary cognitive-behavioral treatment on health-related quality of life in childhood obesity. Quality Life Res. 21, 1587–1594. doi: 10.1007/s11136-011-0079-1

 Wake, M., Salmon, L., Waters, E., Wright, M., and Hesketh, K. (2002). Parent-reported health status of overweight and obese Australian primary school children: a cross-sectional population survey. Int. J. Obesity Related Metabolic Disorders 26, 717–724. doi: 10.1038/sj.ijo.0801974

 Wille, N., Bullinger, M., Holl, R., Hoffmeister, U., Mann, R., Goldapp, C., et al. (2010). Health-related quality of life in overweight and obese youths: results of a multicenter study. Health Quality Life Outcomes 8:36. doi: 10.1186/1477-7525-8-36

 Wong, P. C., Hsieh, Y.-P., Ng, H. H., Kong, S. F., Chan, K. L., Au, T. Y. A., et al. (2019). Investigating the self-stigma and quality of life for overweight/obese children in Hong Kong: a preliminary study. Child Indicators Research, 12, 1065–1082. doi: 10.1007/s12187-018-9573-0

 Wott, C. B., and Carels, R. A. (2010). Overt weight stigma, psychological distress, and weight loss treatment outcomes. J. Health Psychol. 15, 608–614. doi: 10.1177/1359105309355339

 Wu, T.-H., Chang, C.-C., Chen, C.-Y., Wang, J.-D., and Lin, C.-Y. (2015). Further psychometric evaluation of the Self-Stigma Scale-Short: Measurement invariance across mental illness and gender. PLoS ONE 10:e0117592. doi: 10.1371/journal.pone.0117592


 Zeller, M. H., and Modi, A. C. (2009). Development and initial validation of an obesity-specific quality-of-life measure for children: sizing me up. Obesity 17, 1171–1177. doi: 10.1038/oby.2009.47

 Zheng, W., McLerran, D. F., Rolland, B., Zhang, X., Inoue, M., Matsuo, K., et al. (2011). Association between body-mass index and risk of death in more than 1 million Asians. New Engl. J. Med. 364, 719–729. doi: 10.1056/NEJMoa1010679

 Zuba, A., and Warschburger, P. (2017). The role of weight teasing and weight bias internalization in psychological functioning: a prospective study among school-aged children. Eur. Child Adolesc. Psychiatry 26, 1245–1255. doi: 10.1007/s00787-017-0982-2

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Fan, Liu, Huang, Lin and Pakpour. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyg-12-629786-t004.jpg
1. Age
2. Gender
3.BMI
4. EWS
5.PWS
6. WSS

7. Child-rated Kid-KINDL
8. Parent-rated Kid-KINDL
9. Sizing Me Up

10. Sizing Them Up

EWS, experienced weight stigma; PWE, perceived weight stigma;
<0.01;*

*p < 0.05;

0 < 0.001

-0.04
0.13*
-0.06
-0.12*
-0.10"
-0.07
-0.09
001
0.08

-0.01
-0.05
0.02
0.06
-0.01
—0.004
001
-0.02

0.05
0.16"
0.25"
-0.05
-0.13"
—0.26"*
-0.26""

0.40"*
0.39"
—0.47""
=017
043"
-0.21"

WSS, weight-related self-stigma.

081"
-0.33""
-0.19**
-0.56"*
-0.38""

-0.38™
~021%
—o60™
~0.34m

087
0.49"
0.13"

033
0.48™

0.457





OPS/images/fpsyg-12-629786-t005.jpg
Mediator Coefficient Bootstrapping  Bootstrapping
(Bootstrapping SE) Lol uLel

Dependent variable: Child-rated Kid-KINDL

EWS ~0.08 (0.06) —021 004
PWS ~0.18 (0.08) -0.33 -008
wss -032(0.09) ~051 -0.17
Dependent variable: Parent-proxy Kid-KINDL

EWS -025(0.11) —0.07 0.13

PWS —0.08(0.04) -0.16 -0.03
wss ~0.14 (0.04) —0.24 -0.06
Dependent variable: Sizing Me Up

EWS ~0.07 0.08) -0.18 003

PWS ~026(0.10) -0.48 ~0.10
wss ~0.42 0.11) —0.65 -024
Dependent variable: Sizing Them Up

Ews -0.02 (0.02) -0.07 0.01

PWS —0.12 (0.08) —023 -004
wss ~0.15 (0.04) -025 -008

Age and genderwere controlied in allthe mediation models. Hayes' Process macro (Model
4) was used; each mediation model generated 5,000 bootstrapping samples.

EWS, experienced weight stigma; PWE, perceived weight stigma; WSS, weight-related
seltstigma; LLCI, 95% lower fimit of confidence interval; ULC], 95% upper limit of
confidence interval.





OPS/images/fpsyg-12-629786-t002.jpg
WBIS score
WSSQ Q1-6 score®
WSSQ Q7-12 score®
EWS score
Child-rated KINDL
Physical

Emotional
Seff-esteem

Famiy

Friend

School
Parent-rated KINDL
Physical

Emotional
Seff-esteem

Family

Friend

School

Sizing Me Up
Emotional

Physical

Teasing experience
Positive attributes
Social avoidance
Sizing Them Up
Emotional

Physical

Teasing experience
Positive attributes
Mealtime disturbance
School

Mean (SD)

23.22 (8.39)

12.51 (4.70)

10.94 (4.88)
15(2.13)

71.06 (16.72)
74.74(17.38)
4483 (22.16)
66.49 (17.86)
69.90 (18.72)
54.22(18.74)

7331 (14.56)
72,66 (14.24)
5152 (17.48)
70.81 (14.85)
68.97 (14.34)
65.48 (14.85)

87.82(17.98)
89.80(15.75)
87.93 (18.06)
3882 (21.49)
90.96 (13.71)

91.18 (11.08)
94.86 (9.14)
94.41 (11.48)
50.93 (19.25)
85.94 (16.48)
98.45 8.37)

Range (min-max)

39 (11-50)

24 (6-30)

24 (6-30)
9(0-9

93.75 (6.25-100)
93.75 (6.25-100)
100 (0-100)
100 (0-100)
93.75 (6.25-100)
100 (0-100)

75 (25-100)
75 (25-100)
100 (0-100)
87.5 (12.5-100)
81.25 (18.75-100)
87.5 (12.5-100)

100 (0-100)
93.33 (6.67-100)
100 (0-100)
100 (0-100)
73.33 (26.67-100)

52.38 (47.62-100)
53.33 (46.67-100)
66.67 (33.33-100)
100 (0-100)
83.33 (16.67-100)
100 (0-100)

Possible range

11-66
6-30
6-30
0-10

0-100
0-100
0-100
0-100
0-100
0-100

0-100
0-100
0-100
0-100
0-100
0-100

0-100
0-100
0-100
0-100
0-100

0-100
0-100
0-100
0-100
0-100
0-100

WBIS, Weight Bias Intemalization Scale; WSSQ, Weight Self-Stigma Questionnaire; EWS,
Experienced Weight Stigma. KINDL is a generic quality of lfe instrument; Sizing Me Up
and Sizing Them Up are weight-related quality of fe instruments.
%Indicates self-devaluation domain (ie., similr to self-stigma).
bindicates fear of enacted domain (i.e., similar to perceived stigma).





OPS/images/fpsyg-12-629786-t003.jpg
Construct  ltem Factor loading

Model1 Model2 Model 3 Model 4

Weight-related WBIS1 0212 0.200 0.200 0.197
self-stigma
wBIS2 0694 0687 0689 0683
WBIS3 0.739 0.738 0.733 0.735
wBIS4 0485 0489 0492 0494
WBIS5 0783 0784 0782 0780
WBIS6 0767 0768 0779 0771
wBIS7 0586 0600 0595 0590
wBIs8 0714 0708 0711 0705
WBIS9 0503 0505 0516 0518
WBIS10 0723 0721 0720 0721
WBISt 1 0686 0676 0675  0.669
wssQi 0572 0572 0557 0565
wssa2 0725 0729 0722 0736
wssas 0794 0798 0797 0802
wssQ4 0678 0673 0667 0675
wssas 0209 0228 0219 0223
Wssas 0620 0634 0636 0640
Perceived  WSSQ7 0728 0726 0711 0719
weight stigma
wssas 0817 0810 0820 0811
wssa9 0627 0629 0628 0627
wssQ10 0.704 0.709 0711 0.711
wssai1 0787 0786 0788 0789
wssai2 0794 0797 0801 0806
Experionced  EWS1 0609 0625 0627 0633
weight stigma
EWS2 0642 0840 0639 0634
EWs3 0320 0323 0337 0305
Ews4 0591 0578 0585 059
EWS5 0667 0661 0655 0660
EWS6 0315 0336 0346 0387
EWST 0422 0423 0403 0418
EWs8 0587 0585 0592 0590
EWS9 0535 0531 0520 0529
EWS10 0597 0587 0594 0586

Qualty of e~ ChildKINDL_Phy ~ 0.634 - - -
Child KINDL_Emo 0.694 - - -
Child KINDL_SE 0375 - - -
ChidKINDL_Fam 0513 - - -
Child KINDL_fri 0579 - - -
ChildKINDL_Sch ~ 0.603 - - -
Parent KINDL_Phy - 0,687 = -
ParentKINDL_Emo ~ — 0719 - -
Parent KINDL_SE - 0319 - -
Parent KINDL_Fam - 0622 - -
Parent KINDL_Fri - 0,629 - -
Parent KINDL_Sch = 0.536 = B
SMU_Emo - - 0780 -
SMU_Phy - - 0.764 -
SMU_Tease - - 0673 -
SMU_Pos - - 0.142 -
SMU_Soc - - 0768 -
STU_Emo - - - 0772
STU_Phy = - = 0664
STU_Tease - - - 0673
STU_Pos - - - 0280
STU_Meal - - - 0425
STU_Sch = - - 0231

WBIS, Weight Bias Internalization Scale; WSSQ, Weight Self-Stigma Questionnaire; EWS,
Experienced Weight Stigma; KINDL, generic quality of life questionnaire; SMU, Sizing Me
Up; STU, Sizing Them Up; Phy, physical; Emo, emotional; SE, self-esteem; Fam, family;
Fri, friend; Sch, school; Tease, teasing experience; Pos, positive attributes; Soc, social
avoidance; Meal, mealtime disturbance.

Model 1 applies child-rated KINDL in the model; Model 2 applies parent-rated KINDL
in the model; Model 3 applies child-rated Sizing Me Up in the model; Model 4 applies
parent-rated Sizing Them Up in the model.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Weight Stigma Model on Quality of Life Among Children in Hong Kong: A Cross-Sectional Modeling Study



		Introduction



		Methods



		Participants and Procedures



		Instruments



		Weight Bias Internalization Scale



		Weight Self-Stigma Questionnaire



		Experienced Weight Stigma



		Child- and Parent-Rated Kid-KINDL



		Sizing Me Up and Sizing Them Up



		Demographic Information









		Data Analysis







		Results



		Discussion



		Experienced Weight Stigma, Perceived Weight Stigma, and Weight-Related Self-Stigma



		Experienced Weight Stigma and Quality of Life



		Perceived Weight Stigma and Quality of Life



		Weight-Related Self-Stigma and Quality of Life



		Limitations, Strengths, and Future Directions







		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Abbreviations



		References

















OPS/images/cover.jpg
’ frontiers
in Psychology

Weight Stigma Model on Quality of
Life Among Children in Hong Kong:
A Cross-Sectional Modeling Study





OPS/images/fpsyg-12-629786-g001.gif
A Modd 1
Fitingices
2o

arso

o000
oo
L1007

RMSER-00
SRMR-0061

o otz
Fitingices
i
a0
po00
Crrosso
L0979
RMSEA-0031
SRMR-0060

[
gerenc Qo

o M3
Fitingices
parys
a7
po000
crrcosso
U057
RVSEA-0034
SRMR0063

Chignet
eght Qo

o Motels

Fitingices
st
avs
o000

RMSEA-0032
SRR 06¢






OPS/images/fpsyg-12-629786-t001.jpg
Age (years)

Gender

Male

Female

Body mass index (kg/m?)
Health status

Without chronic ilness
With chronic ilness
Missing

Subjective academic standing
Good

Moderate

Poor

Missing

Exercise habit

Yes

No

Missing

Monthly family income
<25,000 HKD

>25,000 HKD

Missing

HKD, Hong Kong Dollar. 1 USD = 7.8 HKD.

Mean (SD)

10.07 (1.42)

18.47 (4.16)

n (%)

241 (56.0)
189 (44.0)

404 (94.0)
24(5.6)
2(0.4)

87(20.2)

261(60.7)

71(16.5)
11(2.6)

23(5.9)
401 (98.3)
6(1.4)

261(60.7)
148 (34.4)
21(4.9)









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychology





