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Obesity is one of the most glaringly obvious, yet most neglected, public health problems the world is facing today. Individuals' self-perception of being overweight is essential to engaging in weight control behavior. This is the first exploratory study in Chongqing to assess the mediating effect of perceived obesity in close relatives on obesity and weight control behavior among adults. A cross-sectional study, including 3,7492 participants, was conducted in a healthcare center in Chongqing, China. For Kruskal–Wallis test analyses, logistic regression and Sobel-Goodman mediation tests were employed. Only 1.76% of participants (660) were medically identified as obese, and only 2.13% of participants (798) thought their close relatives were obese. Nearly one-third of the participants consumed more than double the daily recommended amount of meat. More than 85% of participants were physically inactive. Obesity was positively associated with obesity perception in close relatives (OR = 19.556, P < 0.001). The association between the respondent's obesity status and weight control behavior scores changed statistically significantly (β = 0.594, P < 0.001). Individuals who perceived their close relatives as obese were more likely to engage in weight control behavior themselves (β = 0.678, P = 0.001). The obesity perception in close relatives partially mediated the association between obesity and weight control behavior (ab = 0.141, SE = 0.03, 95% CI = 0.086, 0.198). Obese people are more likely to engage in weight control behaviors. The effect of individuals' obesity status on weight control behavior scores is partially mediated by the obesity perception in close relatives among the participants. Findings suggest that personal obesity status perceptions of close relatives might provide new weight management ideas for healthcare centers.

KEYWORDS
 obesity, mediating effects, perceived obesity, close relatives, health behavior


Introduction

The prevalence of obesity over the last 30 years has increased steadily worldwide. From 1999 to March 2020, the prevalence of obesity in the US increased from 30.5 to 41.9% (1). The prevalence of overweight and obesity among Australians aged 18 and over increased from 57% in 1995 to 67% in 2017–2018 (2). Nearly two-thirds of adults in Europe are either overweight or obese, which has reached “epidemic” proportions across Europe and is still rising, reported by the WHO Office for Europe said in a published study (3). Unfortunately, despite China's status as a developing country, the prevalence estimates for overweight and obesity in adults for the period 2015–19 are 34.3% for overweight and 16.4% for obesity (≥18 years) (4). Researchers pointed out that, if current trends continue, global obesity prevalence will reach 18% to 21%, and severe obesity will surpass 6–9% by 2025 (5).

As one of the most glaringly visible, ye most neglected, public health problems the world is facing, obesity strains individuals and families, affecting overall health, healthcare costs, and productivity. The escalating obesity pandemic is associated with cardiovascular disease, type-2 diabetes, obesity-related cancers, osteoarthritis, and psychological disturbance, which account for much of the mortality and years of life lost (6–8). People with obesity experience a four-fold increased risk of developing severe COVID-19 (9, 10). The considerable direct and indirect costs put pressure on the healthcare system. People who are obese have a 30% higher medical cost than those with a normal body mass index (BMI). Total healthcare expenses associated with treating obesity and related conditions double every decade, presenting a significant financial burden for patients (11).

Previous studies reported that the self-perception of being overweight is crucial for people with obesity to understand so as to initiate weight control practices and gain the desire to reduce weight (12). Weight misperception among individuals with obesity might hinder the successful implementation of obesity prevention and management interventions (13, 14). Thus, the use of perception-improving approaches in public health and clinical practice has been advocated (13–16). Several theoretical models of health behavior presented perception as an essential individual-level concept in explaining behavior and choices (17). As described in the Health Belief Model (18), when individuals perceive a condition as severe or significantly risky, they are more likely to become active to counteract it. According to the theory of planned behavior (19), the individual's perception of social pressure regarding a condition is a strong predictor of the person's actions, and they are more likely to act on their behavioral intentions when their perceived behavioral control is high.

Most research focused on the role of perceptions of their body weight that patients who are overweight or obese have in their weight control behavior and disease development. Studies discovered that when people with obesity acknowledge that they are overweight, they are more likely to engage in weight control behaviors (12, 20). In addition, some systemic reviews suggested that the self-perception of obesity may also mediate the consequences of obesity through health behaviors (21, 22). However, perception likely plays a role in every aspect of life, such as family and society.

Many studies indicated that, in China, a country with a strong family-oriented culture, family factors may significantly impact individual weight control behaviors and health outcomes. Parents' perceptions of their children's weight or obesity and personal perceptions of their weight are often discussed (14, 23–25), while few studies investigated perceptions of obesity in close relatives. Therefore, this study aimed to investigate individuals' weight control behaviors and their perceptions of obesity in close relatives, including whether there is a mediating effect of individuals' perceptions of obesity in close relatives on the relationship between their weight control behaviors and the prior occurrence of obesity, which could contribute to more appropriate weight management strategies.



Method


Participants

Data were obtained from a health center located in a medical university-affiliated hospital in Chongqing, China. A total of 38,756 individuals underwent health checkups from July 2020 to January 2022 at the center. Individuals who met the following criteria were included in the analysis: (1) age of 18 years and above and living in Chongqing for at least 6 months; (2) voluntarily signed the informed consent form; and (3) no metabolic diseases, such as congenital obesity. Finally, a total of 37,492 participants met the criteria to include data analysis.



Measurements

All participants were invited to complete a questionnaire through a website that gathered information on demographic characteristics (age, gender), perceived obesity in close relatives, participants' obesity status, and health-related habits. The health-related habits were designed based on the Health Promotion Lifestyle Scale and the Chinese Dietary Guidelines (2016 version) (26, 27), and the three aspects of personal diet and dietary intake behavior, exercise behavior, and smoking and alcohol consumption behaviors were included in the data analysis regarding weight control.



Obesity

As detected by a doctor, participants with BMI ≥ 27.5 kg/m were considered obese. Obesity refers to BMI ≥ 27.5 kg/m according to the World Health Organization recommendations for the Chinese population (28).



Weight control behavior

The fundamental cause of obesity and overweight is an energy imbalance between calories consumed and calories expended (29). When individuals are obese or a family member becomes obese, they may regulate their weight or lose weight through behaviors such as dieting and exercising. Thus, the weight control behaviors included dietary behaviors and exercise behaviors. Dietary behaviors included an average daily intake of various food groups in the last month, average daily water intake, frequency of skipping breakfast, late-night snacks per week, and poor dietary habits. The average daily intake of food groups included rice and noodles, meat, fish, vegetables, and fruits. Measurement was based on the Chinese Dietary Guidelines. Poor dietary habits included drinking water with meals, eating too fast, overeating, and eating late (dinner). Exercise behavior included the average daily sedentary time, average weekly exercise time, and exercise intensity in the last month.

The weight control behavior score was measured by assigning a value for dietary and exercise behaviors based on the recommendations of the Chinese Dietary Guidelines. The guidelines recommend specific daily amounts of various types of food and water specifically for adults and the appropriate amount and duration of daily exercise. If the behavior reaches the recommended standards of the Chinese Dietary Guidelines, 1 point is scored; otherwise, zero points (0) are scored. Higher weight control behavior scores indicate better weight control behavior of the participants.



Perceived obesity in close relatives

Perceived obesity in close relatives refers to participants' subjective perceptions of whether their close relatives were obese. Moreover, it is unknown whether their close relatives were obese. The participants were asked to answer five questions: “do you think your ______ is obese?” The five genres of family members were father, mother, grandparents, maternal grandparents, and siblings. The questions were close-ended.



Statistics analysis

Excel 2016 was used to double-check and clean all web questionnaire data. A total of 37,492 participants were finally included in the data analysis. All the data were analyzed with Stata statistical software (version 17.0; College Station, TX 77845, USA). First, dietary and exercise behaviors used frequencies (percentage). Second, the comparisons across different groups were analyzed using the Kruskal–Wallis (K–W) test. Third, logistic regression was employed to explore the association between obesity and perceived obesity in close relatives. Fourth, to test the mediation effect of perceived obesity in close relatives on the association between health behavior and obesity, we conducted the following analysis based on the technique proposed by MacKinnon (30): (1) to estimate the association between obesity and the weight control behavior score using linear regression and (2) to explore further the relationship between obesity and the weight control behavior score when perceived obesity in close relatives was included. All statistical analyses set a statistically significant P-value of < 0.05. The nonparametric bootstrapping technique was used to assess the total, indirect, and direct effects of the mediation model based on 5000 bootstrap samples. If 95% of the confidence intervals (Cis) excluded zero, the effects indicated significant levels. The results include odds ratios (OR), coefficients (β), and 95% confidence intervals CIs.




Results

Although less than one-third of the participants had a history of smoking, more than half had a history of consuming alcohol. According to the Chinese Dietary Guidelines, nearly one-third of the participants consumed more than two times the daily recommended amount of meat, while fewer than one-third of the participants consumed less than one-third of the recommended daily intake of fish. Nearly half of the participants had late-night snacks almost every day and drank less than 1,200 ml of water. More than 85% of participants were physically inactive; their exercise time was less than 60 minutes a week. Only 1.76% of participants (660) were medically diagnosed to be obese. The behavioral characteristics of those who are obese and those who are not obese are shown in Table 1. People who are obese and people who are not obese did not behave similarly in any way except for their daily rice and noodle consumption, daily fruit consumption, frequency of missing breakfast, and intensity of exercise (P < 0.05).


Table 1. Health behavior characteristics of the obese and non-obese population in Chongqing (N = 37,492).
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Only 2.13% of participants (798) thought their close relatives were obese. After adjusting for other health behavior variables, obesity was positively associated with obesity perception in close relatives (OR = 19.556, P < 0.001), which showed that adults with obesity were more likely to think their relatives were obese than those without obesity (Table 2). The participants who had suffered an accident, such as a relative passing away last year, were more likely to perceive that their close relatives were obese than those who had never suffered an accident (OR = 0.617, P < 0.05). Those who had adequate sleep were more likely to report overweight relatives (OR = 0.822, P < 0.05).


Table 2. Factors associated with obesity perception in close relatives among adults in Chongqing, China.
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Figure 1 shows that individuals with obesity had higher weight control behavior scores than individuals who are not obese (8.23 ± 3.10 vs. 7.33 ± 3.05, P < 0.01, Kruskal–Wallis test). Among the normal individuals, those who perceived their close relatives as obese had higher weight control behavior scores compared to those whose closest relatives were not obese (P < 0.05), and they also had significantly higher dietary and exercise scores (P < 0.05). The same results were found for individuals who are obese, except with insignificant differences. As shown in Table 3, the model without mediators (obesity perception in close relatives) indicated that the obesity status of the respondent was correlated with weight control behavior scores (β = 0.819, P < 0.001).


[image: Figure 1]
FIGURE 1. Shows the weight control score with different perceptions of close relatives.



Table 3. The mediating effect of obesity perception in close relatives on the association between obesity and weight control behavior scores among adults in Chongqing, China.
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When adding the obesity perception for close relatives into the model (Table 3), the association between the respondent's obesity status and weight control behavior scores showed a statistically significant change (β = 0.594, P < 0.001). After controlling for other health behaviors, the adults who perceived their close relatives as obese were more like engage in weight control behavior (β = 0.678, P = 0.001). Bootstrapping was used to further verify the mediation effect, and statistically significant direct, indirect, and total effects were found. The obesity perception of close relatives had a partial mediating effect in the association between obesity and weight control behavior (ab = 0.141, SE = 0.03, 95% CI = 0.086, 0.198). The mediating effect can explain 17% of the total effect of obesity on weight control behavior scores (Table 4).


Table 4. Total, direct and indirect effects of obesity on weight control behavior scores (WCDS).
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Discussion

Chongqing, located in the southwest, had the largest resident population in China in 2020, according to the seventh national population census in China (31). This study found that only 1.7% of the participants were diagnosed as obese by doctors. However, a previous study showed that the burden of obesity is severe in Chongqing (32). This may be because this survey was conducted at a healthcare center where participants might pursue weight loss under the healthcare center's management. We found that the participants' diet and exercise behaviors were unhealthy. Most of the participants' behaviors deviated from the Chinese Dietary Guidelines. Following an unhealthy diet and the lack of exercise are consistent with the results of previous nutrition surveys reported in China (4). We found that individuals who are obese were more likely to perceive their close relatives as obese than individuals who are nont obese, after adjusting for other health behavior variables. One possible reason is that as the overall obesity trend in society rises, individuals' perceptions of obesity in close relatives may increase with the increased personal obesity risk and the dissemination of obesity information. Individuals with obesity already experiencing the abovementioned problem might be more concerned about the obesity status of close relatives.

We found that respondents with obesity were more likely to produce higher weight control behavior scores, which is consistent with previous studies (33–35). Individuals diagnosed as obese appear more motivated to manage their weight, as self-identification as overweight is associated with greater self-reported weight loss intentions and/or attempts to lose weight (35). Conversely, a higher prevalence of unhealthy weight control behaviors was evident among overweight adolescents (36). Unlike adolescents, adults already have a certain stock of health knowledge and a more mature understanding of their health status. They are the ones responsible for their health. When individuals are diagnosed with obesity, they may have already experienced emotional distress, be aware of the crisis following treatment or advice from a doctor, and seek change and dignity through weight loss (37).

In addition, we found that adults who perceived their relatives as obese had a higher score for healthy weight control behavior, which indicated that perceiving close relatives as obese may be crucial for individuals engaging in weight control behavior after perceiving themselves as obese (12). The Health Belief Model posits that perceiving obesity as a risk factor for other diseases is crucial to changing health behavior (18). Perceiving close relatives as obese may increase the sense of crisis. When an individual perceives a condition as severe or as a severe risk, they are more likely to act to counteract the condition. We also found that, by perceiving close relatives as obese, the effect of an individual's obesity status on weight control behavior scores becomes weaker. This result suggests that perceiving close relatives as obese, to some extent, mediates the effect of an individual's obesity on weight control behavior. Individuals with obesity were more likely to perceive their close relatives as obese, which might encourage them to exercise weight control. When intervening in obesity prevention, variables other than one's own weight perception should be considered when close relatives are perceived to be obese. While perceiving close relatives as obese, factors beyond personal weight perception when intervening in obesity prevention should be considered.

In addition, studies on self-weight perception also found that perceived overweight or obesity may lead to numerous unhealthy conditions and are associated with future weight gain (22, 38, 39). An obesity self-weight perception may cause obesity anxiety, which is associated with obesity and may increase individual stress, leading to future eating and physiological disorders (40). Thus, misperceptions of obesity in close relatives may cause similar consequences. The next step of our study is to further explore the accuracy of perceptions of obesity in close relatives.

The present study has several limitations. First, it was based on the analysis of cross-sectional data; the causal relationship between perceiving obesity in close relatives and weight control behavior could not be determined. Further longitudinal studies are required. Second, this study was only conducted for the adult population in one Chongqing health care center; additional studies should be conducted in different communities and multiple regions to confirm the reliability of the findings. Third, sociodemographic information such as income and education level were not collected because of time constraints and respondents' privacy concerns. Thus, the proportion of the mediating effect of perceived obesity in close relatives on the total effect was relatively low, and exploration of additional mechanisms related to obesity and weight control behaviors is required.

Despite these limitations, the present study is the first exploratory study in Chongqing to assess the mediating effect of perceived obesity in close relatives on obesity status and weight control behavior in adults. Family clustering of obesity exists, reflecting the effects of shared genetics and environment among close relatives (41). Adults are sensitive to their weight. When family members are similar in body size or the family as a whole is obese, it may cause a perceived reduced threat of obesity (42). Several studies showed that individuals' obesity self-perception significantly impacts weight control behavior and obesity outcomes (12, 23, 25). The results suggest that individuals' perceptions of obesity in close relatives might also play a significant role in management interventions using cognitive-related theories, which may further promote behavior change.



Conclusion

This exploratory study found that individuals who are obese are more likely to engage in weight control behaviors. The effect of individuals' obesity status on weight control behavior scores is partially mediated by perceived obesity in close relatives among adults visiting a healthcare center in Chongqing, China. In addition, there is an association between individuals' perceptions of close relatives' obesity and weight control behavior. Our findings may further increase behavior change. Future studies should not only focus on an individual's self-perception but also consider the perception of family members, which may provide new weight management ideas for healthcare centers.
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