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Abstract 

The phenomenon of BWM (body weight misperceptions) has been linked to a range of 

health risks. Unfortunately, the COVID-19 outbreak may have exacerbated this issue, leading to 

detrimental weight fluctuations and an increased susceptibility to BWM. This study investigates 

BWM and its association with sociodemographic and lifestyle behaviors factors and self-perceived 

mental, physical, and overall health among Chinese international students in Canada during the 

second wave of the COVID-19 pandemic in early 2021. Data were collected from 296 eligible 

study participants through targeted sampling. Bivariate descriptive analyses and multivariate 

binary logistic regression analyses (BLR) were used.  

The study found that (29.1%) had overweight and (7.9%) had underweight misperceptions 

among Chinese international students in Canada. The study found that females had a higher 

likelihood of reporting overweight misperceptions (OR=3.18, CI=1.39-7.24), while financial 

dissatisfaction and lifestyle behaviors such as watching television were associated with a higher 

risk of overweight misperception (OR = 2.84, 95% CI = 1.39-5.82 and OR = 1.92, 95% CI = 1.09–

3.34, respectively). On the other hand, exercise was associated with a lower risk of overweight 

misperception (OR = 0.56, 95% CI = 0.32-0.98). This study also found that overweight 

misperception have a lower likelihood of having poor overall health (OR = 0.61, 95% CI = 0.39-

0.95), but no significant association with mental health (OR = 1.35, 95% CI = 0.86-2.11), or 

physical health (OR = 1.15, 95% CI = 0.75-1.77). However, underweight misperception was 

associated with a higher likelihood of poor overall health (OR = 1.54, 95% CI = 1.03-2.38), but 

no significant association was found with self-reported physical health (OR = 1.17, 95% CI = 0.78-

1.76) and mental health (OR = 1.03, 95% CI = 0.67-1.56). 
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In conclusion, the study highlights that overweight misperceptions are prevalent among 

Chinese international students in Canada, particularly among female and those who are financially 

dissatisfied and watch television. Exercise was found to lower the risk of overweight 

misperception. Underweight misperception was associated with poor overall health. The study 

highlights the need for targeted interventions to promote healthy lifestyles and well-being, and 

further research is required to identify additional factors and develop effective interventions. 

Keywords: COVID-19, BWM (body weight misperception), self-perceived overall health, 

self-perceived mental health, self-perceived physical health, sociodemographic factors, lifestyles 

behaviors and Chinese international students. 
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General Summary 

Body weight misperception refers to a discrepancy between an individual's perceived 

weight and their actual weight, resulting in either overestimation or underestimation of their body 

weight. It can contribute to body dissatisfaction and potentially unhealthy behaviors. The evidence 

suggests that BWM is becoming a growing concern as it is associated with various health 

problems, such as eating disorders, depression, and social isolation. The COVID-19 pandemic has 

exacerbated this issue as changes in lifestyle and stressors associated with the pandemic have 

increased the risk of misperceptions and unhealthy weight changes. A study on 296 Chinese 

international students during the pandemic found that Overweight misperceptions were more 

common among females, while overweight misperception was associated with financial 

dissatisfaction and watching television. The study revealed a significant association between 

underweight misperception and poor self-perceived overall health during the pandemic. 

 The study emphasizes the need for further investigation and interventions to address BWM 

and promote healthy lifestyle behaviors among Chinese international students in Canada. This 

intervention could include education and awareness-raising programs and the development of 

healthy habits. The study's results provide valuable insights and reinforce the importance of future 

research with larger sample sizes and more diverse populations to confirm and expand upon these 

findings. Overall, the study's results provide valuable insights into the prevalence and predictors 

of BWM among Chinese international students and reinforce the need for further research and 

interventional study to explore weight misperception health risks. 
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Chapter 1: Introduction 

 

1.1 Background  

The COVID-19 pandemic significantly impacted global health, affecting individuals from 

all walks of life.(1) While some populations, such as the elderly, low-income households, and 

individuals with chronic illnesses, were identified as particularly at risk, international students 

were also significantly affected due to their immigration status.(2) The government implemented 

public policies such as medical interventions, lockdowns, and border closures to curb the spread 

of the COVID-19 virus.(1) Canadian universities closed their campuses, causing adverse effects on 

the physical, mental, and financial well-being of international students.(2) One affected segment of 

society has been international students in Canada.(3) These disruptions also affected Chinese 

international students studying in Canada.(4)  

The closure of Canadian universities due to the pandemic has resulted in significant 

disruptions in the academic year, and the shift to online learning has caused difficulties for many 

students. With the second wave of the Covid-19 pandemic taking hold, the lives, education, and 

schooling of students in Canada have been profoundly disrupted,(3) leading to changes in lifestyle 

such as excessive dieting or over exercising, as individuals strive to match their perceived weight 

with their desired body image. Furthermore, it can impact physical activity patterns, leading some 

individuals to engage in more intense exercise routines in pursuit of their perceived ideal weight, 

and it can also influence snacking behavior, causing individuals to restrict or indulge in food based 

on their distorted perception. These factors may ultimately contribute to weight gain and further 
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perpetuate the misperception of body weight.(5, 6) These changes have resulted in weight gain for 

many people, especially adolescents and adults and may influence their body weight perception.(6, 

7)  

The previous research found an incongruence between people's perception of their body 

weight and the reported changes in body weight during the COVID-19 pandemic, potentially 

leading to an increased risk of disordered eating in some individuals.(8) Psychological stress due to 

the pandemic may also contribute to changes in eating behaviors and body weight.(9, 10). Studies 

show that Chinese students are more likely to be dissatisfied with their body weight than their 

Canadian counterparts,(11) likely due to cultural differences in how they perceive their body 

weight.(12)  

BWM (body weight misperception) refers to a situation where an individual's perception 

of their weight does not match their actual weight, as determined by their body mass index 

(BMI).(13) As previous studies indicate, the phenomenon is prevalent among university students.(14-

17) Many factors can affect how people perceive their own body weight. These include their age, 

gender, education level, and financial situation.(18-21) lifestyle behaviours factors such as smoking, 

alcohol consumption(20) and physical inactivity, such as not engaging in exercise(22) or spending 

excessive time watching television, were also associated with BWM.(23)  

The COVID-19 pandemic has significantly impacted the mental and physical health of 

Chinese international students in Canada.(4) Studies have found that misperceiving their body 

weight can lead to several health problems. Weight misperception is a significant risk factor for 

cardiovascular disease (CVD) in both genders, and has a moderating effect on the relationship 

between obesity indices and CVD risk specifically in women.(24) Females with inaccurate 
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perception of their body weight are more prone to engage in unhealthy weight management 

behaviors and experience depressive symptoms.(25) When overweight and obese adults have a 

misperception about their weight, they are less likely to demonstrate an interest in weight loss and 

engage in physical activity. These associations exhibit variations based on gender and 

race/ethnicity.(26) BWM can result in negative self-perception and body image, leading to 

conditions such as bulimia nervosa.(27)  Additionally, perceiving one's body as overweight is 

associated with an increased risk of suicidality in US adolescents, with a greater risk observed in 

recent years.(28)  

The research suggests that misunderstanding one's body weight can lead to adverse 

psychological outcomes, such as low self-esteem(28) and poor mental health.(29) It's well-known 

that self-perceived health status is a robust predictor of actual health status.(30) A prior study has 

examined the correlation between BWM and self-perceived health status and found that BWM 

was negatively related to self-perceived health status among Korean adults and adolescents.(31) 

However, research is lacking on the relationship between BWM and self-perceived overall health, 

self-perceived mental change and physical health change.  

Overall, the literature also shows that a sedentary lifestyle, unhealthy eating habits, and a 

lack of physical activity can contribute to BWM.(6) With the growing prevalence of BWM among 

the general population,(15, 26, 32-36) it is essential to identify risk factors such as age, gender, 

education level, smoking, alcohol consumption and watching. Despite the existing literature on the 

topic, the prevalence of overweight and underweight body misperception among Chinese 

international students in Canada remains unclear, particularly during the COVID-19 pandemic. 
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Given the multitude of stressors that Chinese international students in Canada are already 

facing, it is crucial to investigate the association between sociodemographic factors, lifestyle 

behaviors, and the misperception of body weight. Moreover, it is important to understand how 

BWM among Chinese international students is associated with their overall self-perception of 

health, mental health, and physical health during the COVID-19 pandemic. Thus, this study aims 

to bridge this research gap by exploring the relationship between BWM, sociodemographic factors, 

lifestyle behaviors, and self-perceived health status among Chinese international students in 

Canada. The results of this study will provide valuable insights into the prevalence of BWM and 

facilitate identifying strategies for healthcare professionals and researchers to develop effective 

interventions that can prevent and address adverse outcomes associated with BWM. Additionally, 

the findings will promote healthy body weight management. Further, this research will aid in 

determining the support and resource needs of Chinese international students during the pandemic 

to promote their health and well-being. 

 

1.2 Study Purpose and Hypotheses 

Purpose 

Using data from a cross-sectional survey among Chinese international students, the study 

presented in this dissertation aims to: 

(1) Estimate the prevalence of BWM among Chinese international students during the second 

wave of the COVID-19 pandemic.  
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(2) Assess sociodemographic factors and lifestyle behavior in relation to BWM among Chinese 

international students during the second wave of the COVID-19 pandemic.  

(3) Explore the associations between BWM and self-perceived health status (overall health, mental 

health and physical health) of Chinese international students during the second wave of the 

COVID-19 pandemic. 

 

Hypotheses  

To test the following hypotheses.  

(1) Individuals such as being younger adult, being female, being at a university level, having 

lower financial status, smoking, and drinking alcohol, watching television may increase 

the likelihood of misperceiving one's body weight.  Conversely, those exercising are more 

likely to have an accurate body weight perception. 

(2) Individuals who misperceive their body weight are more likely to experience poor physical, 

mental, and overall health.  

 

1.3 Organization of Thesis 

This thesis comprises six chapters that discuss the research conducted in this study. Chapter 

1 provides an overview of the study. Chapter 2 examines the epidemiological literature to provide 

context for the COVID-19 pandemic and investigates the link between BWM and health status, 

including the risk factors for such misperceptions. Chapters 3 and 4 present two different but 
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related projects in manuscript format, each containing sections for abstract, introduction, 

conceptual framework, methods, results, discussion, and conclusion. Chapter 5 summarizes the 

previous chapters' findings, discussing their strengths, limitations, and implications for future 

research, policy, and practice. 
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Chapter 2: Literature Review 
 

 

2.1 Chinese International Students in Canada 

A Canadian Bureau for International Education (CBIE) report states that in 2017, Canadian 

institutions had more than 490,000 international students. About one-third of these students came 

from China.(37) However, due to the COVID-19 pandemic, the number of Chinese students 

enrolled in Canadian universities has decreased by 44%. Firstly, the COVID-19 lockdowns have 

made it difficult for students to travel and study abroad. Secondly, there are diplomatic tensions 

and border restrictions between countries, making it harder for Chinese students to go overseas. 

Thirdly, many universities have switched to online teaching, which may not be as appealing to 

Chinese students. Lastly, due to the pandemic, there have been significant job losses in industries 

that often employ foreign students, which has likely affected the decision of Chinese students to 

study abroad.(38) Most Chinese international students in Canada are younger, with over half of 

them aged 25 or under,(39) with more than half (74% to 80%) aged 25 or under.(37) There is also a 

significant gender imbalance among international students, with an almost two-thirds female.(40) 

Approximately 12% of the international student population in Canada comprises students from 

China.(41) Most Chinese international students in Canada are self-funded and pay for their 

education.(42, 43) 

Previous studies have shown that the COVID-19 pandemic has negatively affected students 

in Canada,(3, 4) particularly those from low-income families and those with special needs, making 

them susceptible during the phase of the second wave of the COVID-19 pandemic.(2-4) Therefore, 
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it is essential to understand how the pandemic is affecting international students in Canada, 

especially Chinese international students. Therefore, it is vital to understand how the pandemic is 

affecting international students in Canada, especially Chinese international students. By analyzing 

their gender, age, education, financial status, and length of study, we can determine their unique 

needs and develop policies to meet them. It is crucial to ensure that these students can continue to 

benefit from their education. 

 

2.2 Prevalence of Overweight and Underweight and Related Health Issues 

The Body Mass Index (BMI) is an indicator of body fat calculated by dividing a person's 

weight (in kilograms) by the square of their height (in meters).(44) The BMI classifies individuals 

as underweight, healthy, overweight, or obese. In the Chinese population, a BMI below 18.5 kg/m2 

is considered underweight, a BMI between 18.5-24.9 kg/m2 is considered normal, and a BMI 

above 25-29.9 kg/m2 or > 30 kg/m2 is considered overweight or obese.(44) The use of body mass 

index (BMI) as a measure of body fat is widespread; however, it has some limitations that need to 

be considered. Firstly, BMI does not consider body fat distribution or distinguish between muscle 

and fat mass, leading to inaccuracies in some cases.(45) For instance, individuals with a high waist-

to-hip ratio may be at risk of health problems even if their BMI is within the healthy range, while 

athletes or older adults may have inaccurate BMI readings due to their higher muscle mass. 

Additionally, BMI may not be reliable for certain populations, such as children or pregnant 

women.(45) But as per CDC, BMI does not measure body fat directly, but BMI is moderately 

correlated with more direct measures of body fat. Nevertheless, the CDC has reported that while 

BMI does not measure body fat directly, it is moderately correlated with more direct measures of 
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body fat. Moreover, research has shown that BMI is strongly associated with various metabolic 

and disease outcomes, similar to these more direct measures of body fatness.(45)  

The BMI is essential to monitor health among Chinese students, as being underweight or 

overweight can cause various health problems.(44, 46-49) Being underweight can result in serious 

health problems.(50) It weakens the immune system, makes individuals more susceptible to 

infections and illnesses, and causes nutritional deficiencies due to a lack of essential vitamins and 

minerals.(50) It can also lead to decreased bone density, increased risk of osteoporosis, and 

reproductive issues such as infertility and irregular periods.(50) Being underweight can increase the 

risk of heart problems and sudden death. Anemia, often caused by iron deficiency, is common 

among underweight individuals.(50) On the other hand, Being overweight can increase the risk of 

metabolic diseases such as heart disease, stroke, and diabetes.(51)   

The prevalence of being underweight and overweight among students in Canada changes 

as they get age.(52) Available research and reports primarily focus on overweight and obesity 

among Canadian students, with prevalence rates ranging from 12% to 21% for overweight and 4% 

to 9% for obesity. Where boys tend to have higher proportions of excess weight compared to girls. 

A 2010 survey revealed that 16% to 24% of boys and 9% to 14% of girls believed their bodies 

were too thin. Limited specific and recent statistics make it challenging to determine the prevalence 

of underweight among Canadian students.(53)  The COVID-19 pandemic has significantly impacted 

many aspects of daily life, including diet and nutrition.(54) The pandemic may have disrupted these 

factors despite Chinese society's resilient cultural emphasis on maintaining a healthy weight and 

access to healthy food.(54) The disruptions to food systems and availability caused by the pandemic 

have made it difficult for individuals to maintain a balanced and nutritious diet.(54, 55) Further 
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research is needed to understand the impact of the pandemic on the weight status of Chinese 

students in Canada, including specific data on weight status perception among Chinese 

international students during the COVID-19 pandemic and the factors influencing it. This 

information is crucial for healthcare providers to create a healthy eating plan and address the 

underweight and overweight risk factors. Further research and data collection are necessary to gain 

a comprehensive understanding. Monitoring and addressing all aspects of student health, including 

underweight, overweight, and obesity, is crucial. Implementing comprehensive strategies 

promoting healthy habits and positive body image is essential for educators, healthcare 

professionals, and policymakers to enhance the well-being of Canadian students. 

 

2.3 Self-Perceived Body Weight and the COVID-19 Pandemic 

Self-perceived body weight refers to an individual's subjective evaluation of their body 

size, shape, and weight, regardless of their actual body weight or BMI.(56) Before the COVID-19 

pandemic, the research found that overweight female students were more likely to take weight-

loss measures than those who saw themselves as having a normal weight.(57) Meanwhile, male 

students saw themselves as too thin.(57) The pandemic has significantly impacted the body weight 

of the Chinese population in Canada, causing weight gain due to lifestyle changes and reduced 

physical activity.(58) 

Studies have shown that self-perceived body weight is a strong indicator of BWM(59) and 

is influenced by various factors such as age, gender, education, income, smoking, alcohol 

consumption, and physical activity.(29, 36, 60, 61) BMI can also influence body weight perception to 

measure body fatness.(62) Young adults, females, and those with higher education levels are more 
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likely to be overweight or obese,(36, 60, 61) while sedentary lifestyles can contribute to weight 

gain.(63) Conversely, exercise can help combat weight gain by increasing energy expenditure and 

decreasing appetite, while financial stress can lead to increased weight and appetite.(64) 

Further research is needed on how Chinese international students perceive their weight 

during the COVID-19 pandemic, given the impact of various factors on body weight perception. 

This knowledge is crucial, particularly during times of stress, such as the pandemic, to help 

healthcare professionals assist individuals in making informed decisions about their health and 

potentially reduce the risk of obesity. By learning how lifestyle changes, like increasing physical 

activity, can positively impact body weight perception, individuals may be more likely to make 

healthier choices. 

 

2.4 BWM (Body Weight Misperceptions) 

BWM has become a significant concern for public health.(65) Misperceiving their body 

weight can lead to unhealthy eating habits and obesity, associated with various chronic diseases 

and health risks.(66) Overeating and undereating can result in harmful dieting practices and 

negatively impact one's physical and mental well-being.(67) 

Distorted body image and a false perception of one's weight can drive individuals to engage 

in restrictive or extreme dieting, resulting in malnutrition, eating disorders, and other health 

problems.(68) It is crucial to have a balanced and nutritious diet, engage in physical activity 

regularly, and have a healthy relationship with food and one's body to maintain a healthy weight.(69, 

70) 
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Accurately measuring body weight and size is essential for understanding the health risks 

of obesity and developing effective interventions.(71) Studies have explored the combination of 

BMI and self-perceived weight to measure BWM.(72, 73) In one study, BMI and self-perceived 

weight were positively correlated, with self-perceived weight being a better indicator of BWM 

than BMI alone.(73) In another study, BMI and self-perceived weight were significant predictors of 

BWM.(31) However, self-perceived weight was more strongly associated with BWM than BMI.(31, 

72) 

It is important to note that while BMI is an objective measure of weight status based on 

height and weight, self-perception is a subjective measure of a person's perceived body weight. On 

the other hand, self-perception is a subjective measure of a person's perceived body weight. It is 

essential to understand that they are different measures, and a person's self-perception can differ 

from their actual weight and BMI, leading to weight misperception.(31) Health professionals may 

consider a combination of objective measures, such as BMI, and subjective measures, such as self-

reported weight and body image when evaluating a person's overall health status and risk for 

disordered eating behaviours.(31, 59, 74)  

 

2.5 Sociodemographic Predictors of BWM (Body Weight Misperception) 

Research indicates that different factors such as age, financial situation, and gender can 

affect how people perceive their own body weight.(19, 21) For instance, studies have found that 

younger people and those with lower socioeconomic status are more likely to have a distorted body 

image and overestimate their weight than older individuals.(65) Women are also more likely to 

overestimate their body weight due to the greater emphasis on thinness in Chinese culture.(12, 36)  
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Studies found that younger age, lower education level, lower financial status, male gender, and 

shorter study length were all associated with a higher risk of BWM.(16, 19, 21) 

University students experience a substantial increase in body weight and body fat from 

their freshman to senior year of university,(75) affecting their eating habits and lifestyle.(76) A more 

prolonged study duration may increase stress levels,(77) leading to changes in dietary intake and 

physical activity,(76) which can impact weight, body perception and body image.(78) International 

students may also face cultural and environmental differences that affect their eating patterns and 

body weight,(12) contributing to BWM.(79) 

Literature highlights the need for support and resources to promote healthy weight and 

body image in students. Addressing this research gap by exploring the impact of these factors on 

BWM amongst Chinese international students will enable informed interventions to reduce the 

risk of BWM effectively. 

 

2.6 Lifestyle Behaviors is a Predictor of BWM (Body Weight Misperception) 

The COVID-19 pandemic has had far-reaching impacts on public health, including a rise 

in BWM.(66) A correlation exists between pandemic-related worry or anxiety and increased 

substance use; individuals with substance use disorders face a higher risk of severe COVID-19 

illness.(80) The second wave of the pandemic has caused significant disruptions to daily routines, 

leading to increased stress and anxiety levels, which may lead to unhealthy coping strategies such 

as overeating, snacking,(9, 10) and decreased physical activity.(81) The pandemic has resulted in 

adopting unhealthy lifestyles.(5, 6) Lifestyle behaviours, including smoking, alcohol consumption, 
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exercise, and television watching, have been linked to BWM.(23, 80-84) Smokers overestimate their 

body size and have a more positive body image than non-smokers.(85) At the same time, alcohol 

consumption is associated with perceiving oneself as thinner (86), and exercise protects against 

misperception.(21, 31) Conversely, watching more television has been linked to perceiving oneself 

as heavier than one's weight.(82) 

The impact of the second wave of the COVID-19 pandemic has been even more severe on 

people's lives.(87-89) Due to the pandemic, unhealthy lifestyle habits have become more common, 

causing an increase in the misperception of body weight. However, there is a lack of research on 

the impact of these lifestyle habits on BWM among Chinese international students during the 

pandemic. Hence, it is crucial to research how these lifestyle habits affect Chinese international 

students' BWM and body weight perception. 

 

2.7 Body Weight Misperception and Health Risk (Self-Perceived Overall Health, Mental 

Health, and Physical Health)  

BWM is an issue that is increasingly gaining attention in the medical and public health 

fields due to its association with a range of adverse health outcomes.(17, 31, 33, 90) Research has shown 

that individuals' body weight perception is associated with their overall health, including physical 

and mental health.(17, 31, 33, 90, 91) Specifically, body misperception is associated with an increased 

risk of or overweight or obese,(92) coronary heart disease,(24, 86) Type 2 diabetes,(93) lower self-

esteem,(94) self-harm and suicide,(25, 95) and higher levels of depression, anxiety, and stress.(25, 33)  

Moreover, evidence suggests that BWM is associated with an increased risk of being 
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underweight(31) and developing eating disorders.(91) BWM was found to be pervasive among the 

general population. It contributes to various severe mental illnesses, such as body dysmorphic 

disorder, anorexia nervosa, and bulimia nervosa.(27, 33, 50, 96, 97) The consequences of having a 

distorted body image can be severe and even life-threatening in some cases.(97)  

The COVID-19 pandemic has resulted in decreased physical activity due to isolation and 

quarantine(87, 88) and increased levels of anxiety, depression, and stress,(4) which have all been 

linked to unhealthy eating habits.(54, 58) Physical activity is essential to healthy weight 

management.(98, 99) The lack of access to physical activities due to the pandemic impacted 

individuals' ability to maintain a healthy weight.(100) Limited access to healthcare, social and 

educational activities have led to (3) increased stress levels,(9) anxiety, depression, and other mental 

health problems,(33, 95) These problems can cause changes in eating habits, physical activity, and 

appetite, resulting in unhealthy weight gain or loss.(9, 10)  

These lifestyle changes can lead to misperceptions about body weight and an increased risk 

for health complications. (13, 17, 26, 31, 33, 50, 86, 90, 92) Poor body image can affect an individual's 

physical and psychological well-being, influencing self-esteem, mood, sense of competence, social 

integration, and occupational performance.(28, 61) The strong predictive power of self-perceived 

health status on actual health status is widely recognized.(30) A previous study explored the link 

between BWM and self-perceived health status, revealing a negative association between BWM 

and self-perceived health status.(31)  

However, research on the association between BWM and self-perceived mental and 

physical health remains scarce. Despite the importance of the issue, there is a lack of research on 

the impact of BWM on the health of Chinese international students, particularly during the 
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COVID-19 pandemic. Further research is needed to examine the association between BWM and 

self-perceived health status (overall health, mental health, and physical health) among Chinese 

international students in Canada during the COVID-19 pandemic 

 

2.8 Literature Summary 

The COVID-19 pandemic significantly impacted BWM. Several studies have found that 

among Chinese international students, sociodemographic factors such as female gender, younger 

age, lower socioeconomic status, and lifestyle behaviours factors are associated with BWM. In 

addition, Social distancing and quarantine protocols have further exacerbated the issue, leading to 

restricted physical activity, unhealthy eating habits, and increased levels of anxiety, depression, 

and stress. BWM has been linked to a variety of physical and psychological health problems, 

including obesity, coronary heart disease, and Type 2 diabetes, lower self-esteem, self-harm, 

suicide, depression, anxiety, stress, impaired social functioning, social isolation, reduced 

socialization, and poorer quality of relationships. Therefore, there is a need for further research 

into the impact of sociodemographic factors and lifestyle Behaviours risk on BWM among Chinese 

international students during the pandemic. The pandemic has made BWM more prevalent, 

potentially leading to various adverse health outcomes. Hence, exploring the association between 

BWM and self-perceived physical, health, mental health, and overall health among Chinese 

international students during the COVID-19 pandemic is essential. 

 

2.9 Conclusion 
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The COVID-19 pandemic has emphasized the need to examine BWM, its associated 

sociodemographic factors and lifestyle behaviours, and its impact on self-perceived overall health, 

mental health, and physical health. The COVID-19 pandemic second wave has had a particularly 

significant impact on students in Canada, making it even more crucial to identify potential health 

risks associated with weight misperception in this context. The findings from this review 

demonstrate the importance of considering sociodemographic and lifestyle factors and health 

status when studying weight misperception. This research can inform the development of effective 

prevention programs for unhealthy weight and BWM in similar contexts, particularly in the event 

of future outbreaks of the COVID-19 pandemic. Further research is necessary to understand the 

consequences of weight misperception better and identify associations for promoting overall health 

and well-being in the face of pandemics like COVID-19. 
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3.1 Abstract 

The COVID-19 pandemic and preventive measures have significantly impacted global 

health, leading to lifestyle changes and increasing concern about BWM (body weight 

misperception). This study aimed to examine the relationship between BWM (a phenomenon in 

which individuals have an inaccurate perception of their body weight) and sociodemographic 

factors and lifestyle behaviors among Chinese international students in Canada during the second 

wave of the COVID-19 pandemic.  

An online cross-sectional study was conducted using targeted sampling from (February 7th 

and May 31st, 2021). Data were collected from 296 eligible study participants through targeted 

sampling. Univariate, bivariate descriptive analyses and multivariate binary logistic regression 

analyses were used. The study found that 29.1% of the participants misperceived their weight as 

overweight and 7.5% as underweight. Females had higher odds of reporting underweight 

misperception with an odds ratio of 1.96 (95% CI=1.13-3.40). Those with unsatisfactory financial 

status and who watched more television had higher odds of overweight misperception with 

corresponding odds ratios of 2.84 (95% CI= 1.39-5.82) and 1.92 (95% CI= 1.09-3.34), 

respectively. However, who exercised during the COVID-19 pandemic were found to have a lower 

likelihood of overweight misperception (OR=0.56, 95% CI= 0.32-0.98). 

The study highlights the prevalence of overweight misperception, particularly among those 

with unsatisfactory financial status and increased television watching, and suggests the need for 

targeted interventions to improve weight perception and prevent the development of unhealthy 

weight-related behaviors. The finding that females were more likely to have an underweight 
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misperception emphasizes the need for gender-specific approaches to promote accurate weight 

perception and prevent the development of eating disorders. 

Keywords: BMI (body mass index), BWM (body weight misperception), 

sociodemographic factors, lifestyle behaviors, Chinese international students, COVID-19 

pandemic. 
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3.2 Introduction 

The Covid-19 pandemic has significantly impacted the lifestyles of many people 

worldwide (3, 87-89), including Chinese international students in Canada.(2, 4) The second wave of 

COVID-19 in Canada was harsher than the first,(3, 88, 101) such as, public health control measures 

with the closure of gyms and schools and the restrictions on social gatherings, As a result, people 

have been spending more time at home, which has resulted in increased snacking and sedentary 

behaviors.(6, 102) These changes in lifestyle have led to weight gain for many people, which may 

affect their body weight perception.(8) Due to the pandemic, people may experience psychological 

stress, leading to changes in eating behaviors and body weight.(9) This is especially concerning 

because an increased body weight can lead to health issues, such as obesity and related chronic 

diseases(103). 

Studies have shown that Chinese students are more likely to be dissatisfied with their 

weight and body shape than their Canadian counterparts.(11, 12) This discrepancy may be due to 

cultural differences in how Chinese students perceive their weight.(11) In China, being overweight 

is often seen as a sign of good health and prosperity, whereas in Canada, being overweight is often 

seen as unhealthy and undesirable.(104) This discrepancy in cultural norms can lead to BWM and 

feelings of self-consciousness among Chinese students trying to adjust to life in a new country.(105)  

Body weight misperceptions (BWM) refer to the discrepancy between an individual’s 

perceived and actual body weight.(13, 29, 57) Individuals who are overweight or obese often 

underestimate their body weight, while those who are underweight often overestimate their body 

weight.(15) Studies also indicate that BWM is common among university students.(15-17)  
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In Canada, Chinese students represent a significant percentage (34.1%) of international 

students attending universities.(106) Research on BWM s has traditionally focused on Western 

populations, but there is a growing body of literature on this topic in other countries and cultures.(12, 

105) In China, for example, a recent study found that nearly 44.50 % of Chinese children and 

adolescents were misperceiving their body weight, with 26.10% perceiving themselves as 

overweight when they were actually underweight (BMI) and 28.32% perceiving themselves to be 

underweight when they were actually overweight (BMI).(107) However, there is a research gap on 

the prevalence of BWM among Chinese international students in Canada, particularly during the 

COVID-19 pandemic. 

 

Background 

BWM (body weight misperceptions) about own body weight are common and include 

underestimating and overestimating.(13, 19, 105) Previous studies have reported BWM in males and 

females from various racial/ethnic backgrounds, education levels, financial statuses, lengths of 

study, and age groups.(16, 19, 21, 60, 108)  

Literature has shown that several sociodemographic factors and lifestyle behaviours are 

associated with BWM. In general, women are more likely to misperceive their body weight than 

men, especially women who are underweight.(19) Girls tended to overestimate their weight 

(26.10%), while boys tended to underestimate their weight (28.32%).(36) Boys, especially those in 

higher grades and wealthier districts, were more likely to misperceive body weight.(36) In addition, 

younger adults are more likely to misperceive their body weight than older adults, (109) particularly 
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those who are overweight or obese.(109) Other sociodemographic factors associated with BWM 

include education and income.(21, 109) 

Regarding lifestyle behaviors, BWM are more common among less physically active 

people with poorer dietary habits.(66, 84, 91, 107, 108) In addition, those who watch more television(23, 

82) and are exposed to more Western media images are more likely to misperceive their body 

weight.(23, 82, 110) Smoking and drinking alcohol are the most common risk factors for developing 

BWM.(20, 80, 83, 85, 86, 108) Research has shown that people who smoke are more likely to 

underestimate their body weight and that people who drink alcohol they were overestimating their 

body weight.(109) Also, the high prevalence of weight misperception was closely related to 

unhealthy weight patterns(36) and unhealthy lifestyles(111) or exercise patterns.(107) Exercise has a 

significant impact on body weight perception. Individuals who exercise regularly are more likely 

to have a positive body image and be satisfied with their weight.(81)  

According to previous research, health risks associated with BWM include eating 

disorders,(72) body dysmorphic disorder,(112) and general poor body image.(65) Individuals who are 

misperceived as overweight and underweight are more likely to suffer from adverse health 

consequences,(21) including high blood pressure, diabetes, heart disease,(24) unhealthy weight loss 

and malnutrition.(27, 50, 96) Recognition of the BWM as a public health concern could decrease 

misperception,(113) while exposure to negative weight-related images and weight stigmatization 

could further exacerbate body weight inaccuracies.(114) However, no research has been done on 

BWM and associated factors among the Chinese international student population during Canada's 

the context of the COVID-19 pandemic. 
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The COVID-19 pandemic has highlighted the need for this research on the prevalence of 

BWM among Chinese international students. This issue has been brought to the forefront by the 

COVID-19 pandemic. Research into the contributing factors for these misperceptions is needed to 

develop evidence-based health policies and targeted interventions to help Chinese international 

students maintain a healthy weight during future pandemics. Such interventions could mitigate the 

devastating risk to their health caused by unhealthy weight gain or loss. 

Therefore, based on a literature review, I hypothesized that individuals are more likely to 

misperceive themselves as overweight. Factors such as being younger, being female, being at a 

university level, having lower financial status, smoking, and drinking alcohol, watching television 

may increase the likelihood of misperceiving one's body weight as overweight compared to 

underweight.  Conversely, those exercising are more likely to have an accurate perception than 

overweight and underweight misperceptions 

This study aimed to describe the prevalence of BWM among Chinese international students 

in Canada during the COVID-19 pandemic and measure BWM associated factors. 

 

3.3 Methods 

3.3.1 Procedure and Participants 

This cross-sectional study was conducted as part of the "COVID-19 Impact on Students" 

project during the second wave of the pandemic between February 7th and May 31st, 2021. The 

Health Research Ethics Authority reviewed and approved the study protocol at Memorial 

University of Newfoundland (20201772-ME). The study population was Chinese international 
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students enrolled in Canadian institutions and was selected using a targeted sampling approach. A 

pilot study was done among 27 people before the participants were recruited through online survey 

distribution on social media platforms like WeChat and Facebook, as well as official institutes and 

organizations such as the Consulate General of China in Toronto, the International Student Office 

at Memorial University, and several Chinese Student Associations at different universities in 

Canada. The sample selection process involved three stages: participants had to be 16 years or 

older, currently enrolled in a formal education institute or recently graduated in 2021, and 

international students at the time of the study. Individuals who did not provide their age and gender 

information were under 16 years old and declined to participate in the survey were excluded from 

the study. 

 

3.3.2 Data Collection 

During the second wave of the COVID-19 pandemic, an online survey questionnaire was 

used to collect data from February 7th to May 31st, 2021. The survey was built in Qualtrics TM 

and was available in simplified Chinese, traditional Chinese, and English. A total of 492 

respondents participated in the survey, and 296 of these respondents were eligible Chinese 

international students included in the study. Participation in the survey was voluntary, have a right 

to skip survey questions if they didn’t want to answer to secure their privacy and each respondent 

obtained informed consent electronically. Only consenting individuals proceeded, and 

participation in the survey was anonymous.  

The survey questionnaire consisted of three parts. The first part aimed to gather general 

sociodemographic information about Chinese international students in Canada, such as age, 
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gender, education level, and financial status. The second part focused on measuring the students' 

lifestyle behaviors, specifically their smoking, alcohol consumption, and exercise habits. Finally, 

the third part gathered self-reported data on the students' body height and weight, which were then 

used to calculate their BMI and respondents were asked to estimate their self-perception of their 

body during the COVID-19 pandemic. After completing the survey, participants could enter their 

email addresses for a prize draw with a CAD 25 electronic gift card (40 prizes). The email address 

was not linked to survey data and was used exclusively for the prize draw. Finally, identifiers, such 

as WeChat IDs and email IP addresses, were removed from the final analysis. 

 

3.3.3 Measures 

Outcome Variables  

The study evaluated BWM by comparing the self-perception of participants' body weight 

with their actual weight status (BMI). It was determined by calculating their body mass index 

(BMI) by dividing their weight in kilograms by their height in meters squared. As per the world 

health organization (WHO), BMI categories were defined as underweight (<18.5), normal (18.5-

24.9), overweight (25-29.9), and obesity (30 or greater). Participants were asked to rate their 

current weight on a 5-point Likert scale, and their responses were grouped into three categories: 

"underweight" (including "underweight" and "slightly underweight"), "just right" (normal), and 

"overweight" (including "slightly overweight" and "overweight"). Misperceptions were identified 

when participants' self-perceived weight did not align with their actual BMI status, resulting in 

either overweight or underweight misperceptions. 
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BWM (Body Weight Misperception) 

Overweight misperceptions were identified when participants perceived themselves as 

slightly overweight or overweight despite having normal BMIs. Accurate perceptions were 

identified when participants perceived their weight as "just right" when their BMI was normal. 

Underweight misperceptions occurred when participants perceived themselves as slightly 

underweight or underweight despite having normal BMIs. Accurate perceptions were identified 

when participants perceived their weight as "just right" when their BMI was normal. 

 

Explanatory Variables 

The study analyzed sociodemographic factors, including age, gender, education, study 

duration, financial status, and lifestyle behavior factors, such as smoking, drinking alcohol, and 

exercising, as explanatory variables, in response to the COVID-19 pandemic. Based on the 

literature review, the independent variables chosen for the multivariate binary logistic regression 

model were age, gender, education, length of study, financial status, smoking, drinking, alcohol, 

and exercising. All variables were categorical and recoded into smaller categories using visual 

binning and theoretical considerations for a more straightforward solution. The variables were 

recoded as 2-level or 3-level to improve clarity and reduce distribution skewness. 

 

Sociodemographic factors  

This study measured several demographic variables, including age, gender, educational 

levels, study duration, and financial status. Age was categorized as follows: 1 = "less than 20 years 
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old", 2 = "20-24 years old", and 3 = "25 years old or above". Gender was coded as 1 = "male" and 

0 = "female".  Educational levels were classified as 1 = "less than undergraduate" and 2 = 

"undergraduate and above" (including Master, Ph.D., and postdoctoral fellowship). Study duration 

was assessed by asking, "What is the total number of years you have studied abroad?" Responses 

were measured as 1 = "less than one year," 2 = "2-4 years," and 3 = "more than five years." The 

financial status referred to the participants' subjective economic status, with responses measured 

on a five-point Likert scale: 1 = "Very dissatisfied," 2 = "Not satisfied," 3 = "Neutral," 4 = 

"Satisfied," and 5 = "Very satisfied." 

 

Lifestyle behavioral factors 

The study evaluated lifestyle factors such as smoking and alcohol consumption by asking 

participants to rate their behaviour on a 6-point Likert scale. The question asked was, "Do you 

have the following behaviours?" Participants were assured that their answers would remain 

anonymous. If they found it inconvenient to answer, they could choose not to respond (option 6), 

but these participants were excluded from the analysis. Responses of "1=Yes, more frequent 

compared to prior to the pandemic," "2=Yes, same frequency compared to prior to the pandemic," 

and "3=Yes, less frequent compared to prior to the pandemic" were combined and indicated as 

"1=Yes." On the other hand, responses of "4=I used to do it before the pandemic, but not now, or 

I have quit" and "5=Never" were combined and indicated as "0=No." 

The study assessed the participants' engagement in physical exercise and watching 

television during the pandemic as stress-relieving and emotion-regulating activities. The 

participants were asked the question, "During the pandemic, what activities did you use to help 
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you relieve stress and regulate emotions?” responses were measured on a binary scale, with 

"1=Yes" indicating engagement in the activity and "0=No" indicating non-engagement.?" 

The study included BMI as a covariate because it can influence the outcome variable of 

BWM. By controlling for BMI in the statistical analysis, the researchers obtained a more accurate 

estimate of the relationship between sociodemographic and lifestyle factors and BWM. This 

increases the validity and reliability of the findings, making BMI an essential measure in the study. 

The study used BMI calculated by dividing weight in kilograms by the square of height in meters. 

The categories were defined as underweight (<18.5), normal (18.5-24.9), overweight (25-29.9), 

and obesity (30 or greater). These categories were then collapsed into underweight, normal, and 

overweight/obesity. The participants' current weight was assessed using this scale and categorized 

accordingly. 

 

3.3.4 Statistical Analysis 

The statistical analysis was conducted in four stages. Firstly, univariate analysis was 

performed to present participant characteristics as percentages. Next, cross-tabulation was used to 

compare self-perceived weight status with objective weight status based on BMI. Kappa statistics 

were then used to measure the agreement between self-perceived weight status and accurate weight 

status based on BMI and to calculate the BWM. Secondly, bivariate analysis was conducted using 

Pearson's Chi-square to assess the association between BWM and socioeconomic and lifestyle 

behavior factors. Thirdly, multivariate binary logistic regression (BLR) was used to determine the 

influence of socioeconomic and lifestyle behavior factors on BWM (overweight misperception 

and underweight misperception). The multivariate binary logistic regression aimed to explore the 
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strength of association with each predictor and was estimated using odds ratios with a 95% 

confidence interval. The data analysis was conducted using the IBM Statistical Package for Social 

Sciences (version 16.0) and SAS (version 9.4) for Windows software. 

 

3.4 Results 

 

3.4.1 Baseline Characteristics and Descriptive Statistics of Participants across BMI, Self-

Perceived Weight, Sociodemographic and Lifestyle Behaviors Variables Characteristics 

The baseline sociodemographic and lifestyle characteristics of the study sample (N=296) 

are presented in (Table 3.1). The majority of the participants were either below 20 years old 

(N=124, 41.9%) or between 20-24 years old (N=105, 35.5%). In terms of gender, (N=177, 59.8%) 

of participants were female, and a substantial proportion of them had attained a high level of 

education, with (N=123, 41.5%) having an undergraduate degree and (N=77, 26.1%) having a 

graduate degree or higher. A large number of participants (N=156, 64.5%) had studied for 2-4 

years. With regard to financial status, (N=128, 43.2%) reported being neutral, (N=87, 29.4%) 

reported being satisfied, and (N=81, 27.4%) reported being dissatisfied. 

Smoking was reported by only a small proportion of participants (N=21, 8.6%), while 

(N=69, 28.4%) reported drinking alcohol. However, the majority of participants reported engaging 

in regular exercise (N=190, 64.2%) and watching television (N=189, 63.9%). The study also 

measured body mass index (BMI) and self-perceived body weight. The majority of participants 

had a normal BMI (N=140, 61.7%), but a significant proportion of participants (N=123, 50.0%) 
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perceived themselves as overweight. This finding suggests a possible misperception of body 

weight, which may have implications for their health and well-being. 

Table 3.1: Baseline Characteristics and Descriptive Statistics of Participants across BMI, Self-
Perceived Weight, Sociodemographic and Lifestyle Behavior Factors Variables. 
Variables Categories N (%) = 296(100) 

 
Age 

Less than 20 years old 124(41.9) 

20 – 24 years old 105(35.5) 

25-year-old and above 67 (22.6) 

Gender 
 

Female 177 (59.8) 

Male 119(40.2) 

Education Level 

 

Less than undergraduate 96 (32.4) 

Undergraduate 123(41.5) 

Graduate and above 77(26.1) 

Study length^ 

 

Less than 1 year 29 (11.0) 

2-4 years 156(64.5) 

5 years and more 57(23.5) 

Financial Status 
 

Dissatisfied 81(27.4) 

Neutral 128(43.2) 

Satisfied 87(29.4) 

Smoking ^ Yes 21(8.6) 

No 224(91.4) 

Alcohol consumption ^ Yes 69(28.4) 

No 174(71.6) 

Exercising Yes 190(64.2) 

No 106(35.8) 

Watching Television Yes 189(63.9) 

No 107(36.1) 

BMI (body mass index) ^ Underweight 42(18.5) 

Normal 140(61.7) 

Overweight/Obese 42(19.5) 

Self-perceived body 

weight ^ 

Underweight 48(19.5) 

Just right 75(30.5) 

Overweight 123(50.0) 

^ indicate responses with missing values; missing values were not included in the analysis 
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3.4.2 Bivariate Analysis Association between Self-Perceived Weight and Sociodemographic and 

Unhealthy Lifestyle Factors. 

The present study investigated the relationship between self-perceived body weight and 

various predictor variables among Chinese international students during the COVID-19 pandemic. 

The results of the bivariate associations, presented in (Table 3.2), highlight that individuals who 

were dissatisfied with their financial situation (χ2=10.08, P=0.039) and did not engage in regular 

exercise (χ2=7.789, P=0.020) were more likely to perceive themselves as overweight. 

Furthermore, BMI (χ2=93.308, P<0.001)  was found to be significantly associated with 

self-perceived body weight, with a substantial number of individuals perceiving themselves as 

overweight or obese despite having a normal BMI. Notably, (N= 66, 47.1%) of individuals with a 

normal BMI perceived themselves as overweight or obese. Conversely, only (N=18, 12.9%) of 

individuals with a healthy BMI perceived themselves as underweight, indicating a significant gap 

between perceived and actual body weight. In contrast, the lack of significant associations between 

self-perceived body weight and age, gender, education level, study length, smoking, alcohol 

consumption, or television-watching habits may be attributed to the complexity of body weight 

perception. Other factors, such as individual body image ideals, cultural influences, or 

psychological factors, could play a stronger role in shaping how individuals perceive their body 

weight. These findings suggest a crucial need to address the gap between individuals' perceived 

and actual weight to promote healthy lifestyle and improve overall well-being. 
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Table 3.2: Bivariate Association between Self-Perceived Weight and Sociodemographic and 
Unhealthy Lifestyle Factors. 
 

 

Variables Categories Body weight Perception (Chi x2 ,P value) 

Underweight 

(N %) 

Just right 

(N %) 

Overweight 

(N %) 

Age 
 

Under 20 years old 23(21.7) 32(30.2) 51(48.1) (1.947,0.745) 

20 - 24 years old 16(18.6) 29(33.7) 41(47.7) 

25-year-old and above 9(16.7) 14(25.9) 31(57.4) 

Gender 

 

Male 27(26.5) 28(27.5) 47(46.0) (5.387,0.067) 

Female 21(14.6) 47(32.6) 76(52.8) 

 

Education level 

Less than undergraduate 17(19.5) 28(32.2) 42(48.3) (0.249,0.992) 

Undergraduate 18(19.4) 27(29.0) 48(51.6) 

Graduate and above 13(19.7) 20(30.3) 33(50.0) 

Study length 

 

Less than 1 year 4(17.4) 6(26.1) 13(56.5) (3.423,0.489) 

2-4 years 31(22.0) 39(28.9) 65(48.1) 

5 years and more 5(11.4) 16(35.4) 23(52.3) 

Financial Status Dissatisfied 8(12.5) 16(25.0) 40(62.5) (10.081,0.039) 

Neutral 26(23.8) 29(26.6) 54(49.6) 

Satisfied 14(19.2) 30(41.1) 29(39.7) 
bSmoking Yes 3(15.0) 7(35.0) 10(50.0) (0.297,0.861) 

No 43(19.4) 68(30.6) 111(50.0) 
bAlcohol 

consumption 

Yes 16(23.5) 16(23.5) 36(15.0) (2.748,0.253) 

No 30(17.4) 58(30.8) 99(52.7) 

Exercising Yes 16(15.1) 42(39.6) 48(45.3) (7.789,0.020) * 

No 32(22.8) 33(23.6) 75(53.6) 

Watching 
Television 

Yes 31(16.5) 58(30.8) 99(52.7) (4.896,0.086) 

NO 17(29.3) 17(29.3) 24(41.4) 

BMI 

 
 

Underweight 26(61.9) 12(28.6) 4(9.5) (93.308,<0.001)* 

Normal 18(12.9) 56(40.0) 66(47.1) 

Overweight/Obese 1(2.2) 2(4.5) 42(93.3) 

a. a Difference of self-perception body weight was evaluated using Pearson chi-square tests 
b. b when those who refused to disclose were excluded from the analysis 
c. -*Asterisks indicate significance; the p-value was < 0.05. 
d. ^ indicate responses with missing values; missing values were not included in the analysis. 
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3.4.3 Kappa Agreement between Body Weight Perception and BMI (Body Mass Index/ Weight 

Status) 

In Table 3.3 presents the outcomes of a study that explored the relationship between actual 

weight status and body weight perception among Chinese international students using BMI as a 

measure. The results of the study revealed that 18.5% of the total participants were underweight, 

while 61.7% had a normal body weight and 19.5% were overweight. However, 19.8% perceived 

themselves as underweight, 30.8% as having a "just right" weight, and 49.3% as overweight or 

obese. 

These findings underscore the significance of accurate body weight perception and its 

impact on overall health outcomes. The agreement between actual weight status and body weight 

perception was found to be moderate, with a squared kappa coefficient of 0.41 (95% CI: 0.32-0.49, 

p < 0.001). The prevalence of underweight and overweight misperceptions was also noted in Table 

3.3. Specifically, among "normal weight" participants, 7.9% misperceived themselves as 

"underweight," while only 0.4% misperceived themselves as "underweight" when they were 

actually "overweight." Furthermore, 29.1% misperceived themselves as having an "overweight" 

weight, while 1.8% misperceived themselves as "overweight" when they were actually 

underweight. Overall, (Table 3.3) results showed that there was a (41%) moderate level of 

agreement between body weight perception and actual weight status among Chinese international 

students, with the highest agreement observed for those who perceived themselves as having an 

"Overweight/obese" weight with normal BMI. 
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Table 3.3: Kappa Agreement between Body Weight Perception and BMI (Body Mass Index/ 
Weight Status) 
 

 BMI (Actual weight status) Squared 
Kappa 

 

CI 
Lower 

CI 
upper Underweight 

N (%) 
42(18.5) 

Normal 
N (%) 

140(61.7) 

Overweight 
N (%) 

45(19.5) 

 
Chinese 
international 
Students 
(Body weight 
perception) 

Underweight 
45(19.8) 

26(11.5) 18(7.9) † 1(0.4) † 0.41 0.32 0.49*** 

Just right 
70(30.8) 

12(5.3) † 56(24.7) 2(0.9) ††    

Overweight/obese 
112(49.3) 

4(1.8) †† 66(29.1) 
† † 

42(18.5)    

a. Abbreviation: BMI - body mass index measured by (HC)-Canadian Guideline for body weight classification in Adults; 
C (95% confidence interval; Cohen's kappa Statistic for Measuring Agreement. 
b. "Asterisks indicate significance, the p-value was » ‹ 0.05, w < 0.01. 
c. †Underweight misperception: † † overweight misperception. 
d. Actual body weight status: underweight (BMI < 18.5 kg/m2), Healthy (18.5 ≤ BMI < 23 kg/m2), overweight (23 ≤ BMI 
< 25 kg/ m2) /obesity (BMI 2 25 kg/ m2) 

 

3.4.4 Multivariate Binary Logistic Regression [BLR] For Associations between Body Weight 

Misperception and Sociodemographic Factors among Chinese International Students during 

COVID-19 Pandemic Wave 2 

The results from the multivariate binary logistic regression analysis (presented in Table 

3.4) demonstrate a link between sociodemographic factors and BWM. Specifically, the analysis 

revealed that females (OR=3.18, CI=1.39-7.24) were more likely to have a misperception of being 

overweight compared to males. Moreover, individuals who were dissatisfied with their financial 

status (OR=2.84, CI=1.39-5.82) were also more prone to having an overweight misperception. 
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However, the study found no significant association between BWM and age, educational level, or 

study length after adjusting for BMI. 

 

Table 3.4: Results of Multivariate Logistic Regression [BLR] For Associations between Body 
Weight Misperceptions and Sociodemographic Factors among Chinese International Students 
during the Covid-19 Pandemic Wave 2. 
 
SOCIODEMOGRAPHIC FACTORS Overweight 

Misperception 
Underweight 

Misperception 
Variable Categories OR 95% CI OR 95% CI 

Gender 
 

Male Ref --- Ref --- 
Female 3.18 (1.39-7.24)** 0.04 (0.36-0.64) 

Age 
 

Under 20 years old Ref --- Ref --- 
20-24 years old 0.99 (0.31-2.73) 0.51 (0.16-1.55) 

25 years and above 1.06 (0.29-4.57) 0.51 (0.12-2.09) 
Education 
level 
 

Less than undergraduate Ref --- Ref --- 
Undergraduate 0.87 (0.32-2.38) 1.55 (0.53-4.48) 

Post-graduate and above 0.56 (0.14-2.31) 1.05 (0.25-4.32) 

Study 
length 
 

Less than one year Ref --- Ref --- 
2-4 years 0.84 (0.34-2.06) 0.83 (0.32-2.17) 

5 years and more 0.56 (0.19-1.63) 0.89 (0.35-2.64) 

Financial 
status 
 

Neutral Ref --- Ref --- 
Satisfied 0.74 (0.39-1.41) 0.78 (0.43-1.44) 

Dissatisfied 2.84 (1.39-5.82**) 1.97 (0.99-3.89) 
a. Abbreviations: BMI body mass index, OR, odds ratio, Ref, Reference. Values are represented as odds ratios (95%    

confidence intervals) derived from binary logistic regression analyses. 
b. Asterisks indicate significance; the p-value was * < 0.05. ** < 0.01. 
c. Because of > 10% missing data for Body weight misperceptions (overweight and underweight), multiple imputations by 

chained equations were used on all variables. 
d. Analyses controlled for body mass index (BMI). 
e. Odds ratio refers to the odds of incorrect perception of weight status (overweight or underweight misperception) versus 

accurately perceived as a reference. 

 

3.4.5 Multivariate Binary Logistic Regression [BLR] for Associations between Body Weight 

Misperceptions and Lifestyle Behavior Factors among Chinese International Students during the 

COVID-19 Pandemic Wave 2 
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The multivariate binary logistic regression analysis results in (Table 3.5) indicate the 

association between lifestyle behavior factors and BWM among Chinese international students 

during the COVID-19 pandemic. The study result revealed that among the investigated lifestyle 

factors, watching television was associated with a higher likelihood of overweight misperception 

(OR = 1.92, 95% CI = 1.09–3.34). Notably, individuals who exercised during the COVID-19 

pandemic had a lower likelihood of overweight misperception (OR=0.56, 95% CI= 0.32-0.98). 

Smoking and drinking alcohol had no significant association with BWM after controlling for BMI. 

Table 3.5: Results of Multivariate Logistic Regression [BLR] for Associations between Body 
Weight Misperception and Unhealthy Lifestyle Behavior Factors among Chinese International 
Students during the COVID-19 Pandemic Wave 2 

 
Lifestyle Behavioral factors       
  

Variables  Categories  

Overweight  
Misperception 

Underweight 
Misperception 

OR 95%CI OR 95%CI 

Smoking No Ref --- Ref --- 

Yes 1.83 (0.62-5.42) 0.80 (0.30-2.66) 

Drinking alcohol No Ref --- Ref --- 

Yes 0.64 (0.31-1.07) 0.82 (0.45-1.51) 

Exercising No Ref --- Ref --- 

Yes 0.56 (0.32-0.98*) 0.62 (0.35-1.08) 

Watching television No Ref --- Ref --- 

Yes 1.92 (1.09-3.34**) 0.82 (0.46-1.47) 

a. Abbreviation: BMI, body mass index, OR odd ratio. Values are represented as odd ratios (95% confidence intervals) 
derived from Binary logistic regression analysis. 

b. * Asterisk indicates significance, the P values was * <0.05, **<0.01. 
c. Because of >10% missing data for body weight misperceptions (Overweight and underweight), multiple Imputation by 

chained equation was used on all values. 
d. Analyses adjusted (controlled) by BMI (Body Mass Index). 
e. Odds ratio refers to the odds of the incorrect perception of weight status (overweight or underweight misperception) 

versus accurately perceived as reference. 
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3.5 Discussion 

This online cross-sectional study among 296 Chinese international students found that 

most participants had a normal weight based on their body mass index (BMI) presented in (Table 

3.1), in contrast to previous research reporting a high prevalence of overweight or obesity 

globally.(115) Furthermore, the study found a significant association between financial status, 

exercise, and BMI with self-perceived body weight during the pandemic (Table 3.2), which aligns 

with previous research indicating that financial stress is associated with increased weight gain.(116) 

Financial stress can increase weight gain through the production of cortisol, leading to increased 

appetite and cravings for unhealthy foods.(117) Similarly, anxiety and depression caused by 

financial stress can also contribute to weight gain.(118, 119) Exercise, on the other hand, can reduce 

weight gain by increasing energy expenditure, reducing appetite,(120) and lowering cortisol 

levels.(117, 120) The study also revealed a discrepancy between participants' actual and self-perceived 

body weight (Table 3.2). In this study, most individuals with a normal weight tend to perceive 

themselves as overweight, which contradicts previous studies suggesting that BMI is linked to 

self-perceived body weight because it measures body fat. However, individuals may still perceive 

themselves as underweight even when they are not.(121) 

Overweight and underweight misperceptions are prevalent in contemporary society.(13, 15, 

72, 92) This study explored the prevalence and determinants factors associated BWM among Chinese 

international students and found that overweight misperception is more prevalent among this 

group. Previous research has consistently identified sociodemographic and lifestyle behavior 

factors associated with BWM,(13, 15, 20, 21, 29, 66, 91, 92) and this study found that gender and financial 

status were significant factors associated with weight misperception. At the same time, age and 
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educational level were not significant factors. 

 In (Table 3.4) it was found that females had a greater tendency to have an inaccurate 

perception of themselves as overweight. At the same time, financial dissatisfaction was associated 

with a higher probability of perceiving themselves as overweight or obese. This research aligns 

with other studies examining the factors influencing weight perception.(18, 21) For example, a study 

found that women were more likely than men to misperceive their weight, especially when they 

were underweight.(18) In particular, among girls, their socioeconomic status predicted individuals' 

misperceptions of their body weight as healthy despite being overweight.(19, 116) The observation 

that females are more prone to perceive themselves as underweight during the COVID-19 

pandemic, in conjunction with the influence of financial status, implies that gender and socio-

economic background are significant determinants of weight perception. Consequently, these 

results highlight the need to consider gender and financial status when developing interventions to 

address the issue of weight misperception, particularly during the COVID-19 pandemic. 

The results of this study suggest that sedentary lifestyle behaviors, such as watching TV, 

may increase the likelihood of misperceiving one's weight as overweight. In contrast, physical 

activity, such as exercise, may reduce the likelihood of misperception (Table 3.5). This study 

contributes to the existing body of literature on BWM, and the findings are consistent with previous 

research that has linked lifestyle factors to BWM.(20, 23, 66, 81, 82) For instance, it was noted that 

overestimating one's body weight status was more common among females, younger individuals, 

parents with lower education levels, and those who watched more hours of TV daily. On the other 

hand, underestimating one's body weight status was more common among males and older 

individuals. Furthermore, examining each gender, it was found that overestimating body weight 
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status was associated with more TV viewing hours among men while underestimating was 

positively related to depressive symptoms among women.(122) 

There are several possible explanations for the findings of this study. Students who watch 

more television may be more likely to be exposed to images of thin, idealized bodies, which can 

lead to a misperception of their body weight.(82, 123) Students who exercise more may be more likely 

to have a more realistic view of their body weight, as they are more likely to be aware of the 

changes in their body composition that occur with weight loss or gain.(22, 81, 84) It is consistent with 

other research that has found that sedentary lifestyle behaviors are associated with overweight and 

obesity, while physical activity is protective against overweight and obesity.(99, 100, 120)  

Nonetheless, smoking and drinking alcohol was not significantly associated with BWM. 

 

3.6 Conclusion 

This cross-sectional study highlights a significant discrepancy between the actual and self-

perceived body weight of Chinese international students in Canada, with overweight 

misperception being more prevalent. The study's findings emphasize the crucial role of accurate 

weight perception, especially among females who tend to misperceive themselves as Overweight, 

leading to unhealthy weight management behaviors. Education and awareness-raising campaigns 

are needed to address this issue to promote healthy weight management and accurate weight 

perception among college students. The study also stresses the need for gender and financial status-

specific interventions, considering the COVID-19 pandemic's ongoing impact. Promoting physical 

activity, such as exercising and reducing sedentary lifestyle behavior, as part of weight 

management interventions is crucial. However, the study's limitations should be acknowledged, 
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including using self-reported data and excluding other factors influencing BWM, such as cultural 

and environmental factors, social media use, or exposure to weight-related stigma. Further research 

is necessary to confirm this study's findings, explore underlying mechanisms behind weight 

misperception, and assess the effectiveness of targeted interventions to reduce misperception and 

improve health outcomes. Further research addressing weight misperception can significantly 

contribute to reducing the burden of being overweight and obese and improving overall health and 

well-being. 
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4.1 Abstract 

 

The COVID-19 pandemic has adversely affected individuals' health, leading to unhealthy 

eating habits and changes in body weight, resulting in the misperception of one's weight and 

increased health risks. This study explored the association between BWM and self-perceived 

overall health, mental and physical health of Chinese international students in Canada during the 

second wave of the COVID-19 pandemic.  

An online cross-sectional study was conducted using targeted sampling in early 2021. The 

data were analyzed using bivariate, and multivariate binary logistic regression analysis to assess 

the strength of the association with OR and 95% CI. The study revealed that females had a higher 

frequency of being overweight (29.2%) than males (12.5%), while (25.7%) of those under age 20 

were underweight. This study also found that individuals with an underweight misperception had 

higher odds of poor overall health (OR = 1.54, 95% CI: 1.03-2.38) while, there were no significant 

associations with mental health (OR = 1.03, 95% CI: 0.67-1.56) or physical health (OR = 1.17, 

95% CI: 0.78-1.76). However, individuals with an overweight misperception had was no 

significant association with overall health (OR = 0.65, 95% CI: 0.39-0.95), mental health (OR = 

1.35, 95% CI: 0.86-2.11) and physical health (OR = 1.15, 95% CI: 0.75-1.77).  

In conclusion, the study's findings indicate that women have a higher BMI than men, and 

higher education is associated with better health outcomes. Accurate body weight perceptions are 

crucial for maintaining good health, particularly in the context of underweight misperceptions. 

However, the study's limited sample size and lack of diversity highlight the need for further 

research among more extensive and more varied populations to confirm the relationship between 
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body weight perceptions and health outcomes. Additionally, more research is needed to evaluate 

lifestyle behaviors modifications aimed at improving healthy weight. 

Keywords: COVID-19 pandemic, BWM (body weight misperception), overall health, 

mental health, physical health, wellbeing, Chinese international students. 
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4.2 Introduction  

BWM (body weight misperception) has been identified as a public health issue with the 

potential to negatively impact overall health outcomes, including mental and physical health.(13, 15, 

66, 72, 91, 122, 124-126) BWM refers to the inaccurate perception of one's body weight, often leading to 

underestimating or overestimating weight status.(127) BWM can have severe consequences for 

health behaviours and health, including an increased risk of obesity, eating disorders, and mental 

health problems.(17, 31, 91)  

Researches indicates that people who are dissatisfied with their body size or shape may be 

more likely to engage in unhealthy behaviors such as dieting, purging, and excessive exercise.(84, 

97, 122) Additionally, those with BWM may be more likely to experience anxiety, depression,(35) and 

low self-esteem and also linked to numerous adverse health outcomes, including obesity,(95, 126, 128) 

cardiovascular disease,(24, 86) metabolic diseases like diabetes,(93) depression, anxiety,(35) and 

increased risk of suicide.(33) Chinese international students studying in Canada were also 

vulnerable during the COVID-19 pandemic and showed health risks concerns.(54, 58) Studies have 

indicated that BWM is connected to acculturation and the unique stresses of transition in Chinese 

culture, where thinness and beauty are highly valued.(11, 129) Therefore, the COVID-19 pandemic 

preventive measure has further exacerbated the health risks among Chinese international 

students.(58, 130) Students were already experiencing stressors related to academics, adaptation, and 

language barriers during the COVID-19 pandemic,(2, 4, 58) affecting their health.(130) 

While the effects of BWM on the general population's health have been widely 

researched,(66, 86, 91, 122, 124, 125) research on its impact on Chinese international students' health has 

been limited. Identifying the association between BWM and overall health, physical health, and 
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mental health among this population is crucial to develop effective interventions to address this 

issue. Such research will provide insights into BWM associated with health risks among Chinese 

international students and inform policies and interventions to promote their health and well-being. 

 

Background 

Previous research has established a clear association between BWM and physical health 

outcomes.(17, 71) Numerous studies have demonstrated that individuals with BWM are at an 

elevated risk of developing obesity,(44, 61, 126) as well as other chronic health conditions such as 

cardiovascular disease(24, 86) and type 2 diabetes(93) and hypertension and dyslipidemia.(103) 

Furthermore, research has also identified a link between BWM and poorer mental health 

outcomes,(33) such as depression, anxiety,(35, 91) eating disorders,(79) and other mental health 

issues.(33, 91) Additionally, it has been linked to poorer overall health outcomes,(57, 91) including 

higher levels of physical illness, lower levels of physical activity,(31) and poorer dietary 

practices.(91)  

In addition, it has been found that BWM is associated with an increased risk of developing 

metabolic syndrome.(93) Metabolic syndrome is a cluster of conditions that can increase the risk of 

developing heart disease, stroke, and diabetes.(93, 131) One study found that those with BWM were 

more likely to have higher fasting glucose levels, triglycerides, and waist circumference,(103) all 

risk factors for metabolic syndrome.(131)  

The COVID-19 pandemic has further highlighted the importance of this issue, as 

individuals may be more likely to engage in unhealthy eating behaviours,(132) such as overeating 
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or skipping meals, which can contribute to increased BWM.(72) The association between BWM 

and the health of Chinese international students in Canada during the COVID-19 pandemic is 

significant because studies have shown that increased stress and anxiety levels pose health risks 

for Chinese international students in Canada during the pandemic.(4, 58) These elevated stress and 

anxiety levels may lead to unhealthy behaviors such as poor eating habits, lack of physical activity, 

and excessive alcohol consumption.(133) This can lead to an increase in BWM,(79, 95, 105) which can 

have a negative impact on mental and physical health.(33, 78)  

Research has also shown that Chinese people are more likely to experience BWM due to 

cultural and family influences, gender stereotypes, and body image concerns.(11, 36, 105, 134) 

Furthermore, the lack of access to health care services and resources due to the pandemic(135)  might 

make it difficult for Chinese international students to access the help they need to address BWM. 

It is essential to understand how BWM is associated with overall health, mental health, and 

physical health among Chinese international students in Canada during the COVID-19 pandemic 

to develop targeted interventions to ensure the health and well-being of this population.  

 As per the literature review, BWM is an important issue to consider when examining the 

impact of the COVID-19 pandemic on Chinese international students in Canada. Previous research 

has demonstrated a link between BWM and physical and mental health worse outcomes.(24, 26, 31, 

33, 72, 79, 91, 126) The COVID-19 pandemic has increased stress and anxiety levels,(4, 58) making 

Chinese international students more vulnerable to developing BWM.  

Overall, existing studies have shown a strong association between BWM and negative 

physical and mental health outcomes,(91) such as obesity,(72)  unhealthy behaviors`, low self-

esteem,(79, 95) and serious health problems such as depression, anxiety, stress,(91) eating disorders, 
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diabetes,(93) and heart disease.(86) The COVID-19 pandemic has further emphasized the 

significance of this issue, as unhealthy eating habits and increased stress and anxiety levels may 

exacerbate the problem among Chinese international students in Canada. The unique cultural and 

societal influences on the Chinese population's body image and weight perception also contribute 

to health issues. However, there is no research has been done on BWM and its association with 

overall health, mental health and physical health among Chinese international students in Canada, 

and there is a pressing need for targeted interventions to promote the health and well-being of 

Chinese international students in Canada. 

 This study highlights the importance of further exploring the association between BWM 

and overall health, physical health, and mental health outcomes in this population and developing 

effective interventions to address this critical public health issue. Therefore, based on the literature 

review, I hypothesized that those who misperceive their weight are more likely to experience poor 

self-perceived physical health, self-perceived mental health, and self-perceived overall health. This 

study aimed to explore the BWM (overweight and underweight) on the health status (self-

perceived overall health, mental and physical health) of Chinese international students in context 

to COVID-19 pandemic.  

 

4.3 Methods 

 

4.3.1 Procedure and Participants 

This cross-sectional study is part of the “COVID-19 Impact on Students” project (see 

Appendix 1). The study protocol was reviewed and approved by Health Research Ethics Authority 
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at Memorial University of Newfoundland (20201772-ME), carried out during the second wave of 

the COVID-19 pandemic from February 7th to May 31st, 2021. The study population consisted of 

Chinese international students studying in Canadian institutions. A targeted sampling approach 

was used to recruit participants by distributing an online survey through social media platforms, 

such as WeChat (i.e., the most popular social media platform among Chinese across the globe) 

and Facebook, or official institutes/organizations such as the Consulate General of China in 

Toronto, International Student Office at Memorial University, and several Chinese Student 

Associations at different universities (primarily in Chinese communities) in Canada. The sample 

selection process was determined in three stages: first, participants must be aged 16 years or older. 

Secondly, participants currently enrolled in a formal education institute or recently graduated in 

the year 2021, and lastly, were international students at the time of the study. Moreover, students 

who didn’t respond to their age and gender, who were less than 16 years old and who did not 

consent to participate in the survey were excluded from the study.  

 

4.3.2 Data Collection 

Data collection was carried out from February 7th to May 31st, 2021, with an online survey 

questionnaire built in Qualtrics TM and delivered in simplified Chinese, traditional Chinese, and 

English during the second wave of the COVID-19 pandemic. A total of 492 respondents’ data 

were collected, and only 296 Chinese International students were included in this study. This study 

was carried out with the students who voluntarily wished to participate in the study, and consent 

was obtained electronically from each respondent before participation. Only consenting 

individuals were able to proceed. Participation in the study was anonymous. 
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This study encompasses a four-part questionnaire. The first part collected general 

sociodemographic information about Chinese international students in Canada, including age, 

gender, education level, study length and financial status. The second part measures lifestyle 

behaviors such as smoking, alcohol consumption, watching television and exercising. The third 

part collects self-reported body height and weight used for BMI calculation. The fourth part 

collected self-perceived overall health, self-perceived mental health change, and self-perceived 

physical health change information. After completing the survey, participants had a chance to enter 

their email addresses to participate in a prize draw to win an electronic gift card of $25 in Canadian 

dollars (40 prizes in total). The email address was not linked to the survey data and was used 

exclusively for the prize draw. The final analysis removed Identifiers (WeChat IDs and email IP 

addresses).   

 

4.3.3 Measures 

 

Outcome Variables 

 

Self-Perceived Overall Health  

The question to measure self-perceived overall health was, "In general, how would you 

rate your overall health?”. The self-perception of overall health was evaluated using a 5-point 

Likert scale (1=excellent, 2=very good, 3=good, 4=Fair, 5=poor) with responses collapsed into 

binary responses for logistic regression purposes, with the categories Good (1, 2 & 3) and Poor (4 

& 5).  
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Self- Perceived Physical Health Change Status 

Participants were also asked to rate their physical health. "Compared prior to the pandemic, 

how would you rate your physical health?" The self-perception of physical health was evaluated 

using a 5-point Likert scale (1= much worse, 2= worse, 3=no change, 4=better, 5=extremely better) 

with responses collapsed into binary responses for the logistic regression analysis purposes, with 

the categories worse (1, 2) and Not worse (3, 4& 5).  

 

Self-Perceived Mental Health Change Status 

Participants were also asked to rate their mental health. "Compared prior to the pandemic, 

how would you rate your mental health?" The self-perception of mental health was evaluated using 

a 5-point Likert scale (1= much worse, 2= worse, 3=no change, 4=better, 5=extremely better) with 

responses collapsed into binary responses for the logistic regression analysis purposes, with the 

categories “worse” (1, 2 & 3) and “Not worse” (3, 4 & 5).  

 

Explanatory variables 

In this study, Body Mass Index (BMI) and self-perceived weight were used to measure 

explanatory variables (body weight misperception). BMI is calculated based on an individual's 

self-reported height and weight, which allows for categorization into one of four WHO-defined 

categories: underweight (BMI < 18.5 kg/m2), Normal weight (BMI 18.5 to <25 kg/m2), overweight 

(BMI 25 to <30 kg/m2), or obese (BMI ≥ 30 kg/m2). Participants were then asked to self-report 
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their weight perception as either underweight, just right, overweight, or obese. Self-Perceived 

Weight was used as a measure of an individual's subjective weight perception. BWM was defined 

as the incorrect perception of one's body weight compared to their actual BMI. The study 

investigated two types of BWM: underweight misperception (when individuals perceived 

themselves as underweight despite having a BMI within the normal weight range or overweight 

range) and overweight misperception (when individuals perceived themselves as overweight 

despite having a BMI within the normal weight range or underweight range). 

 

Overweight Body Misperception  

The variables for measuring overweight body misperception are determined by considering 

the individual's BMI (Body Mass Index) and self-perceived weight. Overweight body 

misperception occurs when an individual's subjective perception of their weight does not align 

with their actual weight status (as determined by BMI). To identify overweight misperception, 

individuals who perceived themselves as slightly overweight or overweight/obese when their 

BMIs were normal weight were categorized as having overweight misperception. Additionally, 

individuals who accurately perceived their weight as "just right" when their BMIs were "normal" 

were also included in the analysis. 

 

Underweight Body Misperception 

The individual's BMI (Body Mass Index) and self-perceived weight were considered to 

measure underweight body misperception. Underweight misperception is when an individual's 

weight perception does not match their actual weight status (as determined by BMI). To identify 
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underweight misperception, individuals who perceived themselves as slightly or underweight 

when their BMIs were normal weight were categorized as having underweight misperception. 

Additionally, individuals who accurately perceived their weight as "just right" when their BMIs 

were "normal" were also included in the analysis. 

Participants provided information about a range of characteristics, which could be expected 

to have an influence on BWM and self-perceived overall health, self-perceived mental and self-

perceived physical health. In particular, BMI is an important indicator of health since changeability 

in body weight increases an individual's risk for numerous diseases. In addition to BMI, it can also 

influence self-perceived overall health, self-perceived physical health and self-perceived mental 

health. 

 

4.3.5 Statistical Analysis 

This study conducted a bivariate analysis of categorical variables expressed as percentages 

(%) and classified by body mass index (BMI) to evaluate the prevalence of overweight and 

underweight across different characteristics. To identify significant associations between 

explanatory and outcome variables, this study also utilized the robust multivariate binary logistic 

regression analysis (BLR) to explore the association between BWM (overweight and underweight) 

and self-perceived mental health change, physical health change and overall health while 

controlling for the influence of BMI. By employing the odds ratio and 95% confidence interval, 

this study determined the precise magnitude and significance of the association between the 

independent and dependent variables. This study used the highly advanced IBM Statistical 

Package for Social Sciences (version 16.0) and SAS (version 9.4) for Windows software to analyze 
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all the data meticulously. This study employed a robust statistical analysis and logical thinking 

approach to uncover the underlying patterns and relationships between various factors. 

 

4.4 Results 

 

4.4.1 Bivariate Descriptive Characteristics of Individuals Based on their BMI (Body Mass Index) 

The descriptive characteristics of the total 296 participants by BMI are presented in (Table 

4.1). According to the bivariate frequency table, (N=63, 65.4%) of the participants have a healthy 

BMI. Among those who are 25 years and above, the percentage of overweight participants is 

higher, at (N=19, 38.8%). Males have a higher percentage of overweight participants (N=28, 

29.2%) compared to Females (N=17, 12.8%). Participants with less than undergraduate education 

have a higher percentage of underweight participants, with (N=24, 28.6%). Interestingly, most 

participants who studied for 2-4 years have a healthy BMI (N=79, 62.7%). Participants who are 

satisfied with their financial status have a lower percentage of overweight participants (N=12, 

17.6%). Conversely, participants who do not exercise have a higher percentage of overweight 

participants, at (N=27, 20.6%). Those who watch television have a higher percentage of healthy 

participants (N=118, 66.7%). Participants who report worse physical health have a higher 

percentage of overweight participants (N=21, 17.8%). Finally, participants who report worse 

mental health have a similar percentage of overweight and healthy participants, with both at 

(N=24, 20.0%). These findings suggest that various factors, including age, gender, education, 

exercise, and overall health, self-perceived mental health, self-perceived physical health, can 

influence BMI categories. 
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Table 4.1: Bivariate Descriptive Characteristics of Individuals Based on their BMI 

Variables Categories (N=296) BMI (Body Mass Index) 
Underweight n (%) Healthy n (%) Overweight n (%) 

Age^ 
 

Less than 20 years 26(25.7) 63(65.4) 12(11.9) 
20-24 years 13(16.5) 52(65.8) 14(17.7) 

25-years and above 4(8.1) 26(53.1) 19(38.8) 

Gender^ Male 12(12.5) 56(58.3) 28(29.2) 

Female 31(23.3) 85(63.9) 17(12.8) 

Education level^ Less than undergraduate 24(28.6) 51(60.7) 9(10.7) 
Undergraduate 11(12.8) 55(60.9) 20(23.3) 

Graduate and above 8(13.6) 35(59.3) 16(27.1) 

Study length^ 
 

Less than 1 year 6(26.1) 12(52) 5(21.7) 

2-4 years 26(20.6) 79(62.7) 21(16.7) 

5 years and above 5(12.2) 27(65.8) 9(21.0) 
Financial status^ Dissatisfied 6(9.8) 42(68.8) 13(21.3) 

Neutral 23(23.2) 56(56.6) 20(20.2) 

Satisfied 14(20.3) 43(62.3) 12(17.6) 

aSmoking^ Yes 2(11.1) 9(50.0) 7(38.9) 

No 38(18.4) 132(63.7) 37(17.9) 
aDrinking alcohol^ Yes 9(14.7) 33(54.1) 19(31.2) 

No 30(18.5) 108(66.7) 24(14.8) 

Exercise Yes 12(12.2) 68(69.4) 18(18.4) 

NO 31(23.6) 73(55.7) 27(20.6) 

Watching 
television^ 

Yes 26(14.7) 118(66.7) 33(18.6) 

NO 17(29.3) 17(29.3) 24(41.4) 

Overall Health^ Good 31(19.2) 102(63.3) 28(17.4) 

Poor 12(17.6) 39(57.3) 17(25.0) 

Physical Health^ Not worse 27(21.1) 80(62.5) 21(16.4) 

Worse 16(15.8) 61(60.4) 24(23.8) 

Mental Health^ Not worse 24(20.3) 73(61.9) 21(17.8) 

Worse 19(17.1) 68(61.3) 24(21.6) 

a. a when those who refused to respond were excluded from the analysis. 
b. ^ indicated responses with missing values; missing values were not included in the analysis. 
c. Abbreviations: BMI, body mass index 
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4.4.2 Body Weight Misperception Association with Self-Perceived Overall Health  

The results of the binary logistic regression analysis conducted in this study are presented 

in Table 4.3. The analysis aimed to examine the association between body weight perceptions and 

self-perceived overall health. The findings indicate that individuals with an underweight 

misperception had 1.54 times higher odds of reporting poor self-perceived overall health (OR: 

1.54, 95% CI: 1.03-2.38), compared to those with an accurate perception of their body weight. 

However, individuals with an overweight misperception have a lower likelihood of reporting poor 

self- perceived overall health (OR: 0.61, 95% CI: 0.39-0.95). 

 

4.4.3 Body Weight Misperception Association with Self-Perceived Mental Health Change 

The binary logistic regression analysis conducted in this study aimed to examine the 

association between body weight perceptions and self-perceived mental health change, and the 

results are presented in Table 4.3. The odds ratios (OR) and 95% confidence intervals (CI) are 

reported. The analysis revealed that individuals with overweight misperception had an odds ratio 

of 1.35 (95% CI: 0.86-2.11), and those with underweight misperception had an odds ratio of 1.03 

(95% CI: 0.67-1.56), showing no significant association with self-perceived mental health change. 

 

4.4.4 Body Weight Misperception Association with Self-Perceived Physical Health Change  

This study's binary logistic regression analysis aimed to examine the association between 

body weight perceptions and physical health. The odds ratios (OR) and 95% confidence intervals 

(CI) for the association are presented in (Table 4.3). The analysis revealed that individuals with 
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overweight misperception had an odds ratio of 1.15 (95% CI: 0.75-1.77), and those with 

underweight misperception had an odds ratio of 1.17 (95% CI: 0.78-1.76), showing no significant 

association with self-perceived poor physical health compared. 

 

Table 4.2: Body Weight Misperception Association with Self-Perceived Overall Health, Self-
Perceived Mental Health Change, Self-Perceived Physical Health Changes. 
 
 

Body weight perceptions  

Overall health 
 

Mental health Physical health 

OR (95% CI) OR (95%CI) OR (95%CI) 

Overweight 

misperception  

No   Ref --- Ref --- Ref --- 

Yes

  

    0.61 (0.39-0.95) 1.35 (0.86-2.11) 1.15 (0.75-1.77) 

Underweight 

misperception  

No Ref --- Ref --- Ref --- 

Yes 1.54 (1.03-2.38)** 

 

1.03 (0.67-1.56) 1.17 (0.78-1.76) 

a. Abbreviation: BMI, body mass index, OR odd ratio. Values are represented as odd ratios (95% confidence 
intervals) derived from Binary logistic regression analysis. 

b. * Asterisk indicates significance, the P values was * <0.05, **<0.01. 
c. Analyses adjusted (controlled) by BMI (Body Mass Index). 
d. Odds ratio refers to the odds of the overall health (Poor) versus Good as reference, mental health change 

(worse) versus not worse as reference, and physical health (worse) versus not worse as a reference. 

 

 

4.5 Discussion 

Obesity is a growing problem worldwide, considered a determinant of BWM, and its 

association with various health outcomes has been well documented in the literature (7, 126, 136). 

Body mass index (BMI) is a commonly used indicator of obesity and underweight. It is often used 
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in research to examine the relationships between body weight and various health outcomes.(59, 137, 

138)  

This online cross-sectional study explored the association between BWM and self-

perceived overall health, mental health and physical health.  Initially, this study's descriptive 

analysis of the participants by BMI revealed that most participants had a healthy BMI. However, 

the percentage of overweight participants was higher among those who were 25 years and above. 

Interestingly, females had a higher percentage of overweight participants than males, and 

participants with less than undergraduate education had a higher percentage of underweight 

participants. The study also found several lifestyle behavior factors associated with BMI, including 

exercise and television-watching habits. Participants who did not exercise had a higher percentage 

of overweight participants, while those who watched television had a higher percentage of healthy 

participants, as presented in (Table 4.1). 

 These findings align with the literature, which has established that BMI is a complex 

measure influenced by various factors such as age, gender,(136) education,(138) financial status,(139) 

alcohol consumption, television watching, and physical and mental health.(140, 141) The COVID-19 

pandemic has created unprecedented challenges for people worldwide, affecting their physical and 

psychological well-being, including students (3) and Chinese immigrants (4). Despite widespread 

BWM in the general population.(15, 16, 29, 31, 36, 105, 113, 124, 125)  

As presented in (Table 4.3), this study found that individuals who misperceived themselves 

as underweight may be at a greater risk of poor overall health. This study result consisted of the 

previous research; for example, underweight misperception can lead to an eating disorder, 

obesity(128) and chronic diseases(103). However, this study also found an unexpected result that 
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overweight misperception is less likely associated with poor overall health and the absence of 

significant associations between BWM and self-perceived mental health and physical health as 

presented in (Table 4.3). This finding is not consistent with previous studies, which have shown 

that BWM is associated with poor health outcomes such as obesity (44, 126) cardiovascular 

disease,(24, 86) type 2 diabetes,(93) eating disorders, and mental health issues(91). The consequences 

of a distorted body image can be catastrophic. They can detrimentally influence physical and 

mental well-being, self-assurance, disposition, capacity, social communication, and job execution 

(65, 96, 97).   

 

4.6 Conclusion 

In summary, this study provides valuable insights into the prevalence of overweight and 

underweight individuals, with a focus on Chinese international students in Canada. Our findings 

indicate that older and female participants have a higher risk of being overweight, while those with 

less than undergraduate education are more likely to be underweight. We also established a 

significant association between BMI and lifestyle behavior factors, such as exercise and television-

watching habits. These results underscore the importance of targeted interventions to promote 

healthy body weight and lifestyle modifications, especially among high-risk groups. 

Furthermore, our study identified an unexpected result that individuals who misperceive 

themselves as underweight may be at a greater risk of poor overall health and less likely to have a 

poor overall health. However, we did not find a significant association between BWM and mental 

health and physical health, which challenges previous research in this area and warrants further 

investigation among diverse populations. 
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Despite limitations such as self-reported measures, geographic specificity, limited 

assessment of lifestyle factors and confounding variables, and the cross-sectional design, our study 

contributes valuable insights to promote healthy body weight and lifestyle modifications. Our 

findings might be relevant to other populations, particularly those impacted by the COVID-19 

pandemic, suggesting that weight gain and body weight perception may be common concerns 

among international students and other groups.  

In conclusion, this study highlights the need for continued research and intervention efforts 

to promote healthy body weight and address the complex relationship between body weight 

perception and health outcomes. 
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Chapter 5: General Summary of Findings 

 

5.1 Introduction 

The COVID-19 pandemic has significantly influenced the lives and health of individuals 

worldwide, including students studying in Canada. Studies suggest that the pandemic has resulted 

in a rise in sedentary habits and snacking, contributing to weight gain in many individuals. 

Furthermore, psychological distress brought on by the pandemic may intensify these lifestyle 

changes. It has been found that Chinese students are more prone to be dissatisfied with their body 

weight and shape compared to Canadian students, likely due to cultural disparities in weight 

perception. While being overweight may be viewed as a sign of good health and prosperity in 

China, it is usually seen as unhealthy and undesirable in Canada. 

 This discrepancy in cultural norms may contribute to BWM, which has been associated 

with various health risks such as obesity, cardiovascular disease, diabetes, depression, anxiety, and 

suicide. Chinese international students may be particularly prone to these risks during the 

pandemic due to additional stressors like academics, integration, and language barriers. Although 

there is research on BWM in western countries, there is a lack of information about the prevalence 

of BWM among Chinese international students in Canada during the pandemic. Therefore, further 

investigation is required to gain insight into the relationship between BWM and overall health, 

physical health, and mental health to develop effective interventions to address this issue among 

this population. 

The research project conducted in this thesis consists of two parts. The first part is an online 

cross-sectional study on the Factors related to BWM during the second wave of the COVID-19 



62 
 
 

pandemic among Chinese International students in Canada. The second part is an online cross-

sectional study on the BWM association with health status (overall health status, mental and 

physical health) among Chinese international students in Canada during the second wave of the 

COVID-19 pandemic. Both parts are presented in Chapters 3 and 4. 

This study’s objectives were as follows: 

1) Estimate the prevalence of BWM among Chinese international students during the second 

wave of the COVID-19 pandemic.  

2) Assess sociodemographic factors and lifestyle behavior factors in relation to BWM among 

Chinese international students during the second wave of the COVID-19 pandemic.  

3) Explore the associations between BWM and self-perceived health status (overall health, 

mental health and physical health) of Chinese international students during the second 

wave of the COVID-19 pandemic. 

An online cross-sectional study data were collected through targeted sampling and 

analyzed by bivariate descriptive analyses, Multivariate (BLR) were applied by using IBM 

Statistical Package for Social Sciences (version 16.0) and SAS (version 9.4) for Windows 

software. Data from 296 respondents in the second wave of the COVID-19 pandemic that lasted 

from February 7th to May 31st, 2021, were included in the study. 

The results of a study on 296 Chinese international students during the pandemic showed 

that overweight misperception was more prevalent (29.1%). The study found that there was a 

significant association between Overweight misperception and female gender (OR=3.18, CI=1.39-
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7.24). Additionally, the findings indicated that dissatisfied financial status (OR = 2.84, CI = 1.39-

5.82) and watching television (OR = 1.92, 95% CI = 1.09–3.34) were significantly associated with 

overweight misperception. Additionally, 38.8% of those aged 25 and above were overweight, and 

25.7% of those under 20 were underweight, with females having a higher rate of being overweight 

than males (29.2% vs 12.5%). This study also found that overweight misperception have a lower 

likelihood of reporting poor self-reported overall health (OR = 0.61, 95% CI = 0.39-0.95), mental 

health (OR = 1.35, 95% CI = 0.86-2.11), or physical health (OR = 1.15, 95% CI = 0.75-1.77). 

However, underweight misperception was associated with a higher likelihood of poor overall 

health (OR = 1.54, 95% CI = 1.03-2.38), but no significant association was found with self-

reported physical health (OR = 1.17, 95% CI = 0.78-1.76) and mental health (OR = 1.03, 95% CI 

= 0.67-1.56). 

 

5.2 Discussion 

This study explored the BWM of Chinese international students during the COVID-19 

pandemic and found that many participants with a healthy weight misperceived themselves as 

overweight or obese. Factors such as; gender, financial status, exercise, and watching television 

were significantly associated with BWM. This finding suggests that individuals of specific 

demographics are more prone to developing a distorted view of their body image. For example, 

women in higher education may not accurately perceive their body size due to the pressures to be 

thin that come with a college lifestyle. Similarly, those with financial insecurity may be more likely 

to misperceive themselves as overweight due to dissatisfaction with their financial situation. Those 

who exercised more were more likely to have a realistic view of their body weight.  These findings 
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highlight the need for increased awareness of the sociodemographic and unhealthy lifestyle factors 

contributing to BWM. 

The findings of this study also suggest that underweight BWM significantly associated 

with poor overall health outcomes, particularly for those who perceive themselves as underweight 

despite of having overweight and normal body weight. Surprisingly, the study did not find a 

significant association between BWM and physical and mental health, suggesting that this issue is 

complex and requires further investigation. These findings emphasize the importance of further 

researching how misjudging one's body weight can affect overall health. It's also essential to 

recognize this issue as a mental health risk factor that has been neglected, especially during the 

COVID-19 pandemic. Therefore, this study emphasizes the requirement for more research to 

validate the outcomes and evaluate how well-focused interventions can work. 

 

5.3 Conclusion 

This cross-sectional study highlights a significant gap between the actual and self-

perceived body weight of Chinese international students in Canada, with overweight 

misperception being more prevalent. The study identifies specific sociodemographic and lifestyle 

factors, including sex, financial status, exercise habit, and watching television, that significantly 

contribute to BWM. The potential impact of BWM on overall health outcomes is emphasized, 

especially for those who misperceive themselves as underweight. While the study did not find a 

significant association between BWM and physical and mental health, further investigation is 

required due to the complexity of the issue. The findings underscore the need for increased 

awareness and targeted interventions, such as education and awareness-raising campaigns, to 
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promote healthy body image and accurate weight perception among college students. Gender and 

financial status-specific interventions should also be considered due to the impact of the COVID-

19 pandemic. Promoting physical activity, such as exercise and reducing sedentary behavior, is 

crucial. Although caution should be exercised in generalizing the findings since this was a cross-

sectional study, it provides timely information on an understudied population. To reduce the risk 

of BWM among Chinese international students, lifestyle behavior interventions, financial stability, 

and tailored health services should be developed. Future longitudinal research would help 

determine how the associations observed in this study may change over time. 

 

5.4 Strengths 

This study has several strengths. Firstly, it is the first to assess BWM and explore the 

influence of sociodemographic and lifestyle factors on BWM and their effects on overall health, 

mental health and physical health among Chinese international students in Canada during the 

COVID-19 pandemic. Secondly, the study was conducted using a cross-sectional design with 

many participants. Thirdly, the study was conducted online, making it more accessible to a broader 

audience. Fourthly, because the survey was conducted mid-pandemic, the findings from this study 

make a unique contribution to existing literature. Finally, as all data were collected online 

anonymously, study participants could answer questions about sensitive topics without concerns. 

Thus the results are less likely to be affected by social desirability bias and are likely to reflect the 

actual underlying facts in this population.  

 

5.5 Limitations 
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The study had several limitations that must be considered when interpreting the results. 

Firstly, the use of an online survey during the COVID-19 pandemic may not have provided a 

representative sample of Chinese international students in Canada, and volunteers may have had a 

bias towards the epidemic, potentially influencing the results. Moreover, the study was conducted 

during the peak of the second wave of the COVID-19 epidemic in Canada, so it is uncertain if the 

findings would differ during different time periods. 

Secondly, the study's age range was narrow, which prevented exploration of age-related 

associations. Additionally, the study focused on a young population with a low prevalence of 

chronic health conditions, which may limit the generalizability of the results to other populations. 

Self-reported changes in health status were used, which may have introduced reporting bias and 

inaccuracies. Also this study used convenience sample, which may introduce selection bias. The 

study's reliance on volunteers or easily accessible participants could lead to a non-representative 

sample that may not accurately reflect the broader population. Additionally, the response rate for 

data collection is not reported, making it difficult to assess potential non-response bias 

Thirdly, the study's results were limited to a specific group of Chinese international 

students in Canada, and the study was cross-sectional, so causality could not be established. 

Uncontrolled factors such as clothing, hydration levels, pre/postprandial state, and defecation may 

have impacted measurement accuracy. The study did not measure body fat percentage, which 

could have provided a more precise measure of body weight. 

Fourthly, the findings were limited to participants at least 16 years old to ensure 

independent consent, which may not reflect the weight misperceptions of younger students. The 



67 
 
 

study's results were also limited to a specific pandemic period, and other factors may explain the 

results. 

Lastly, this research was not able to fully capture the diverse and complex influences of 

factors such as media influence, cultural norms, and personal experiences on the prevalence of 

underweight, overweight, and obesity among students. These factors can vary significantly across 

different regions, communities, and individual experiences, making it challenging to generalize 

findings. Furthermore, relying on self-reported data to assess body weight and perception may 

introduce biases and potential inaccuracies due to social desirability and subjective interpretations. 

Future research should aim to incorporate qualitative methods and consider a more comprehensive 

examination of the contextual and individual factors contributing to weight-related issues among 

students in Canada. 

To address these limitations, future studies with larger sample sizes and different measures 

could consider using multiple logistic regression to provide a more in-depth understanding of these 

relationships. Moreover, future research with a longitudinal approach could better understand body 

weight misperceptions and associated health risks among students during different stages of the 

pandemic. Overall, while the study provides valuable insights, its limitations must be taken into 

account when interpreting the results. 

 

5.6 Implications 

This study suggested that public health interventions should be developed to address the 

high prevalence of BWM among Chinese international students in Canada during the COVID-19 
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pandemic. Targeted interventions are needed to address socio-demographic and unhealthy lifestyle 

factors associated with BWM, prioritizing financial status and excessive television watching as 

potential risk factors for overweight misperception. Additionally, the study highlights the 

importance of promoting healthy body weight and dispelling misconceptions about body weight 

being overweight. Health education programs should address Chinese international students' 

unique challenges during the pandemic, such as social isolation and reduced access to health 

services.  

Although this study did not find a significant association between BWM and mental, 

physical, and overall health, the findings underscore the need for future longitudinal research to 

understand how the associations observed in this study may change over time. Overall, 

comprehensive public health interventions are needed that address the complex socio-demographic 

and lifestyle factors contributing to BWM during the pandemic. These interventions should 

prioritize health education, social support, and access to physical health services. 

 

 

 

 

 

 

 



69 
 
 

REFERENCE LIST 
 

1. Coronavirus Disease (Covid-2019) Press Briefings [Internet]. World Health 

Organization. 2020. Available from: https://www.who.int/multi-media/details/who-daily-

press-conference-on-novel-coronavirus---30-october-2020.  

2. Firang D. The Impact of Covid-19 Pandemic on International Students in Canada. 

International Social Work. 2020;63(6):820-4 DOI: 

https://doi.org/10.1177/0020872820940030.  

3. Gallagher-Mackay K, Srivastava P, Underwood K, Dhuey E, McCready L, Born K, et al. 

Covid-19 and Education Disruption in Ontario: Emerging Evidence on Impacts. 2021 

DOI: https://doi.org/10.47326/ocsat.2021.02.34.1.0.  

4. Yang L, Kandasamy K, Na L, Zhang W, Wang P. Perceived and Experienced Anti-

Chinese Discrimination and Its Associated Psychological Impacts among Chinese 

Canadians During the Wave 2 of the Covid-19 Pandemic. Psychology, Health & 

Medicine. 2022:1-18 DOI: https://doi.org/10.1016/j.ijintrel.2022.10.003.  

5. Bertrand L, Shaw KA, Ko J, Deprez D, Chilibeck PD, Zello GA. The Impact of the 

Coronavirus Disease 2019 (Covid-19) Pandemic on University Students’ Dietary Intake, 

Physical Activity, and Sedentary Behaviour. Applied Physiology, Nutrition, and 

Metabolism. 2021;46(3):265-72 DOI: https://doi.org/10.1139/apnm-2020-0990.  

6. Micheletti Cremasco M, Mulasso A, Moroni A, Testa A, Degan R, Rainoldi A, et al. 

Relation among Perceived Weight Change, Sedentary Activities and Sleep Quality 

During Covid-19 Lockdown: A Study in an Academic Community in Northern Italy. 

International Journal of Environmental Research and Public Health. 2021;18(6):2943 

DOI: https://doi.org/10.3390/ijerph18062943.  

7. Stavridou A, Kapsali E, Panagouli E, Thirios A, Polychronis K, Bacopoulou F, et al. 

Obesity in Children and Adolescents During Covid-19 Pandemic. Children. 

2021;8(2):135 DOI: https://doi.org/10.3390/children8020135.  

8. Keel PK, Gomez MM, Harris L, Kennedy GA, Ribeiro J, Joiner TE. Gaining “the 

Quarantine 15:” Perceived Versus Observed Weight Changes in College Students in the 



70 
 
 

Wake of Covid‐19. International Journal of Eating Disorders. 2020;53(11):1801-8 DOI: 

https://doi.org/10.1002/eat.23375.  

9. Haddad C, Zakhour M, Haddad R, Al Hachach M, Sacre H, Salameh P. Association 

between Eating Behavior and Quarantine/Confinement Stressors During the Coronavirus 

Disease 2019 Outbreak. Journal of eating disorders. 2020;8(1):1-12 DOI: 

https://doi.org/10.1186/s40337-020-00317-0.  

10. Snacking More During the Covid-19 Pandemic? Why You May Be Emotionally Eating 

[Internet]. Available from: 

https://www.scmp.com/yp/discover/lifestyle/article/3117391/snacking-more-during-

covid-19-pandemic-why-you-may-be.  

11. Kennedy MA, Templeton L, Gandhi A, Gorzalka BB. Asian Body Image Satisfaction: 

Ethnic and Gender Differences across Chinese, Indo-Asian, and European-Descent 

Students. Eating Disorders. 2004;12(4):321-36 DOI: 

https://doi.org/10.1080/10640260490521415.  

12. Holmqvist K, Frisén A. Body Dissatisfaction across Cultures: Findings and Research 

Problems. European Eating Disorders Review: The Professional Journal of the Eating 

Disorders Association. 2010;18(2):133-46 DOI: https://doi.org/10.1002/erv.965.  

13. Boo S. Misperception of Body Weight and Associated Factors. Nursing & health 

sciences. 2014;16(4):468-75 DOI: https://doi.org/10.1111/nhs.12154.  

14. Abrahams I, Homer M, Sharpe R, Zhou M. A Comparative Cross-Cultural Study of the 

Prevalence and Nature of Misconceptions in Physics Amongst English and Chinese 

Undergraduate Students. Research in Science & Technological Education. 

2015;33(1):111-30 DOI: https://doi.org/10.1080/02635143.2014.987744.  

15. Mogre V, Aleyira S, Nyaba R. Misperception of Weight Status and Associated Factors 

among Undergraduate Students. Obesity research & clinical practice. 2015;9(5):466-74 

DOI: https://doi.org/10.1016/j.orcp.2015.03.002.  

16. Rafique S, Waseem Z, Sheerin F. Gender Differences in Weight Status and 

Misperception Patterns among University Students: A Cross Sectional Study. J Pak Med 

Assoc. 2018;68:773-5.  



71 
 
 

17. Southerland JL, Wang L, Slawson DL. Weight Misperception and Health-Related 

Quality of Life in Appalachian Adolescents in the United States. Maternal and child 

health journal. 2017;21(1):168-76 DOI: https://DOI:10.1007/s10995-016-2106-x.  

18. Dorsey RR, Eberhardt MS, Ogden CL. Racial/Ethnic Differences in Weight Perception. 

Obesity. 2009;17(4):790-5 DOI: https://doi.org/10.1038/oby.2008.603.  

19. Kye SY, Park K. Gender Differences in Factors Associated with Body Weight 

Misperception. Public Health Nutrition. 2021;24(9):2483-95 DOI:  

https://doi.org/10.1017/S1368980020003262.  

20. Saules KK, Collings AS, Hoodin F, Angelella NE, Alschuler K, Ivezaj V, et al. The 

Contributions of Weight Problem Perception, Bmi, Gender, Mood, and Smoking Status 

to Binge Eating among College Students. Eating Behaviors. 2009;10(1):1-9 DOI: 

https://doi.org/10.1016/j.eatbeh.2008.07.010.  

21. Shin A, Nam CM. Weight Perception and Its Association with Socio-Demographic and 

Health-Related Factors among Korean Adolescents. BMC public health. 2015;15(1):1-9 

DOI: https://doi.org/10.1186/s12889-015-2624-2.  

22. Halder S, Mondal P. Body Image Andthe Preference of Exercise in Everyday Life: A 

Study on Young Generation.  DOI: https://DOI:10.9790/0837-2511021216.  

23. Golshevsky DM, Magnussen C, Juonala M, Kao KT, Harcourt BE, Sabin MA. Time 

Spent Watching Television Impacts on Body Mass Index in Youth with Obesity, but 

Only in Those with Shortest Sleep Duration. Journal of Paediatrics and Child Health. 

2020;56(5):721-6 DOI: https://doi.org/10.1111/jpc.14711.  

24. Lee K. Moderation of Weight Misperception on the Associations between Obesity 

Indices and Cardiovascular Disease Risk. Research Square Company. 2021 DOI: 

https://doi.org/10.21203/rs.3.rs-1129261/v1.  

25. Harring HA, Montgomery K, Hardin J. Perceptions of Body Weight, Weight 

Management Strategies, and Depressive Symptoms among Us College Students. Journal 

of American College Health. 2010;59(1):43-50 DOI: 

https://doi.org/10.1080/07448481.2010.483705.  



72 
 
 

26. Murillo R, Ali SA, Carmack C, Doss D. Activity and Weight Misperception among 

Overweight and Obese Us Adults. American journal of health behavior. 2016;40(1):12-

20 DOI: https://doi.org/10.5993/AJHB.40.1.2.  

27. Anitha L, Alhussaini AA, Alsuwedan HI, Alnefaie HF, Almubrek RA, Aldaweesh SA. 

Bulimia Nervosa and Body Dissatisfaction in Terms of Self-Perception of Body Image. 

Anorexia and Bulimia Nervosa. 2019:23-33 DOI: 

https://doi.org/10.1371/journal.pone.0102595.  

28. Daly M, Robinson E, Sutin AR. Perceived Overweight and Suicidality among Us 

Adolescents from 1999 to 2017. International journal of obesity. 2020;44(10):2075-9 

DOI: https://doi.org/10.1038/s41366-020-0620-9.  

29. Hyunjung Lim YW. Body Weight Misperception Patterns and Their Association with 

Health-Related Factors among Adolescents in South Korea. The Obesity society 2013 

DOI: https://doi.org/10.1002/oby.20361.  

30. Shields M, Shooshtari S. Determinants of Self-Perceived Health. Health Rep. 

2001;13(1):35-52.  

31. Lee K. Effects of Weight Misperception on the Association between Bmi and Self-Rated 

Health in Midlife and Elderly Koreans. Archives of Gerontology and Geriatrics. 

2022;100:104664 DOI: https://doi.org/10.1016/j.archger.2022.104664.  

32. Silva SUd, Alves MdA, Vasconcelos FdAGd, Gonçalves VSS, Barufaldi LA, Carvalho 

KMBd. Association between Body Weight Misperception and Dietary Patterns in 

Brazilian Adolescents: Cross-Sectional Study Using Erica Data. PloS one. 

2021;16(9):e0257603 DOI: https://doi.org/10.1371/journal.pone.0257603.  

33. Lee KH, Bong SH, Kang DH, Choi TY, Kim JW. Association between Weight 

Misperception and Some Mental Health-Related Characteristics in Korean Adolescents. 

Neuropsychiatric Disease and Treatment. 2020:3053-62 DOI: 

http://DOI:10.2147/NDT.S286470.  

34. Wan Abdul Hamed WN, Abd Aziz NA. Barriers in Adopting Healthy Body Weight 

among Malaysian Population: A Cross-Sectional Study of Body Weight Perception and 

Misperception Versus Actual Body Weight. Journal of primary care & community health. 

2020;11:2150132720907472 DOI: http://doi:10.1177/2150132720907472.  



73 
 
 

35. Riahi R, Motlagh ME, Heshmat R, Qorbani M, Daniali SS, Kelishadi R. Body Weight 

Misperception and Psychological Distress among Children and Adolescents: The 

Caspian-V Study. Osong Public Health and Research Perspectives. 2019;10(5):315 DOI: 

http://doi:10.24171/j.phrp.2019.10.5.08.  

36. Qin T-t, Xiong H-g, Yan M-m, Sun T, Qian L, Yin P. Body Weight Misperception and 

Weight Disorders among Chinese Children and Adolescents: A Latent Class Analysis. 

Current Medical Science. 2019;39(5):852-62 DOI: https://doi.org/10.1007/s11596-019-

2116-1.  

37. International Students in Canada [Internet]. Canadian Bureau for International Education. 

2018 Available from: https://cbie.ca/wp-content/uploads/2018/09/International-Students-

in-Canada-ENG.pdf.  

38. Douglas Todd: Number of Chinese Students in Canada Plunges by 44 Per Cent [Internet]. 

2020 [cited Jun 12]. Available from: 

https://vancouversun.com/opinion/columnists/douglas-todd-number-of-chinese-students-

in-canada-plunges-by-44-per-cent.  

39. Chinese Students Head Overseas at Younger Ages [Internet]. China.org.cn. 2013 [cited 

August 2]. Available from: http://www.china.org.cn/business/2013-

08/02/content_29603077.htm.  

40. Canada International Student Statistics [Internet]. Studying in Canada. 2022. Available 

from: https://studying-in-canada.org/canada-international-student-statistics/.  

41. International Students in Canada [Internet]. Canadian Bureau for International Education. 

2019. Available from: https://cbie.ca/infographic/.  

42. Chinese Students in Canada: Attitudes, Opportunities, Challenges  [Internet]. 2019. 

Available from: https://theasiadialogue.com/2019/09/05/chinese-students-in-canada-

attitudes-opportunities-challenges/.  

43. Chinese Students Abroad During the Covid Crisis: Challenges and Opportunities 

[Internet]. 2020 [cited September 25]. Available from: https://globalejournal.org/global-

e/september-2020/chinese-students-abroad-during-covid-crisis-challenges-and-

opportunities.  



74 
 
 

44. The Asia-Pacific Perspective : Redefining Obesity and Its Treatment [Internet]. World 

Health Organization. 2000. Available from: 

https://apps.who.int/iris/bitstream/handle/10665/206936/0957708211_eng.pdf?sequence=

1&isAllowed=y.  

45. CDC. Healthy Weight, Nutrition, and Physical Activity  Centers for Disease Control and 

Prevention; 2022 [About Adult BMI ]. Available from: 

https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html. 

46. Gu D, He J, Duan X, Reynolds K, Wu X, Chen J, et al. Body Weight and Mortality 

among Men and Women in China. Jama. 2006;295(7):776-83 DOI: 

http://DOI:10.1001/jama.295.7.776.  

47. Canada H. Canadian Guidelines for Body Weight Classification in Adults 2019 [updated 

November 25. Available from: https://www.canada.ca/en/health-canada/services/food-

nutrition/healthy-eating/healthy-weights/canadian-guidelines-body-weight-classification-

adults/questions-answers-public.html. 

48. Lin W-Y, Tsai S-L, Albu JB, Lin C-C, Li T-C, Pi-Sunyer FX, et al. Body Mass Index and 

All-Cause Mortality in a Large Chinese Cohort. Cmaj. 2011;183(6):E329-E36 DOI: 

https://doi.org/10.1503/cmaj.100303.  

49. Zheng W, McLerran DF, Rolland B, Zhang X, Inoue M, Matsuo K, et al. Association 

between Body-Mass Index and Risk of Death in More Than 1 Million Asians. New 

England Journal of Medicine. 2011;364(8):719-29 DOI: 

http://DOI:10.1056/NEJMoa1010679.  

50. 6 Health Risks of Being Underweight [Internet]. 2017 [cited Apr 17]. Available from: 

https://www.healthline.com/health/underweight-health-risks#developmental-delays.  

51. Jiang Y, Wang J, Wu S, Li N, Wang Y, Liu J, et al. Association between Take-out Food 

Consumption and Obesity among Chinese University Students: A Cross-Sectional Study. 

International journal of environmental research and public health. 2019;16(6):1071 DOI: 

https://doi.org/10.3390/ijerph16061071.  

52. Tuan N, Nicklas T. Age, Sex and Ethnic Differences in the Prevalence of Underweight 

and Overweight, Defined by Using the Cdc and Iotf Cut Points in Asian Children. 



75 
 
 

European journal of clinical nutrition. 2009;63(11):1305-12 DOI: 

http://DOI:10.1038/ejcn.2009.90.  

53. Janssen I. The Health of Canada's Young People: A Mental Health Focus–Healthy 

Weights. Available from: Chapter 9: The Health of Canada's Young People: a mental 

health focus – Healthy weights - Canada.ca 

54. Zheng X, Wang Y, Zhang Y, Deng T, Yang Y. Impacts of Covid-19 Pandemic on 

Dietary Consumption among Chinese Residents: Evidence from Provincial-Level Panel 

Data. International Journal of Environmental Research and Public Health. 

2022;19(13):7612 DOI: https://doi.org/10.3390/ijerph19137612.  

55. Food and Nutrition Highlights 2020: Helping You Maintain and Improve Your Health 

[Internet]. 2020. Available from: https://www.canada.ca/en/health-

canada/services/publications/food-nutrition/highlights-2020.html.  

56. Prathiba T, Rajkumar G, Anbarasi M. Self-Perception of Body Weight and Physical 

Activity with Its Relationship to Actual Body Weight among Students in a Medical 

College: An Analytical Cross-Sectional Study. Journal of Clinical & Diagnostic 

Research. 2021;15(1) DOI: http://DOI:10.7860/JCDR/2021/45774.14440.  

57. Mikolajczyk RT, Maxwell AE, El Ansari W, Stock C, Petkeviciene J, Guillen-Grima F. 

Relationship between Perceived Body Weight and Body Mass Index Based on Self-

Reported Height and Weight among University Students: A Cross-Sectional Study in 

Seven European Countries. BMC Public Health. 2010;10(1):1-11 DOI: 

http://dx.doi.org/10.1186/1471-2458-10-40.  

58. Yang C-C, Chen Y-S, Chen J. The Impact of the Covid-19 Pandemic on Food 

Consumption Behavior: Based on the Perspective of Accounting Data of Chinese Food 

Enterprises and Economic Theory. Nutrients. 2022;14(6):1206 DOI: 

https://doi.org/10.3390/nu14061206.  

59. Kaufer-Horwitz M, Martínez J, Goti-Rodríguez LM, Ávila-Rosas H. Association 

between Measured Bmi and Self-Perceived Body Size in Mexican Adults. Annals of 

human biology. 2006;33(5-6):536-45 DOI: http://DOI:10.1080/03014460600909281. 

60. White MA, Kohlmaier J, Varnado-Sullivan P, Williamson DA. Racial/Ethnic Differences 

in Weight Concerns: Protective and Risk Factors for the Development of Eating 



76 
 
 

Disorders and Obesity among Adolescent Females. Eating and Weight Disorders-Studies 

on Anorexia, Bulimia and Obesity. 2003;8:20-5 DOI: 

http://DOI:10.1177/0044118X08328006. 

61. Sutin AR, Terracciano A. Body Weight Misperception in Adolescence and Incident 

Obesity in Young Adulthood. Psychological science. 2015;26(4):507-11 DOI: 

http://DOI:10.1177/0956797614566319. 

62. Chang VW, Christakis NA. Self-Perception of Weight Appropriateness in the United 

States. American journal of preventive medicine. 2003;24(4):332-9 DOI: 

https://doi.org/10.1016/S0749-3797(03)00020-5. 

63. Chen Zheng  WYHO, Sinead Sheridan ,Cindy Hui-Ping Sit ORCID,Xiang-Ke Chen  and 

Stephen Heung-Sang Wong ,*ORCID. Covid-19 Pandemic Brings a Sedentary Lifestyle 

in Young Adults: A Cross-Sectional and Longitudinal Study. International Journal of 

Environmental Research and Public Health. 2020 DOI: 

https://doi.org/10.3390/ijerph17176035. 

64. Francisco J. Amaro-Gahete *ORCID LJ-FO, Alejandro De-la-O ,Ángel Gutierrez 

,Manuel J. Castillo  andJonatan R. Ruiz Accuracy and Validity of Resting Energy 

Expenditure Predictive Equations in Middle-Aged Adults. International Journal of 

Environmental Research and Public Health. 2018 DOI: 

https://doi.org/10.3390/nu10111635.  

65. Hosseini SA, Padhy RK. Body Image Distortion. 2019 DOI: http://DOI:NBK546582. 

66. Althumiri NA, Basyouni MH, BinDhim NF, Alqahtani SA. Levels and Associations of 

Weight Misperception with Healthy Lifestyle among Adults in Saudi Arabia. Obesity 

Facts. 2021;14(6):586-92 DOI: https://doi.org/10.1159/000518633.  

67. Reichenberger J, Schnepper R, Arend A-K, Blechert J. Emotional Eating in Healthy 

Individuals and Patients with an Eating Disorder: Evidence from Psychometric, 

Experimental and Naturalistic Studies. Proceedings of the Nutrition Society. 

2020;79(3):290-9 DOI: https://doi.org/10.1017/S0029665120007004. 

68. Atchison A, Zickgraf HF. Orthorexia Nervosa and Eating Disorder Behaviors: A 

Systematic Review of the Literature. Appetite. 2022:106134 DOI: 

https://doi.org/10.1016/j.appet.2022.106134.  



77 
 
 

69. Ahmed M, Ng A, L'Abbe MR. Nutrient Intakes of Canadian Adults: Results from the 

Canadian Community Health Survey (Cchs)–2015 Public Use Microdata File. The 

American Journal of Clinical Nutrition. 2021;114(3):1131-40 DOI: 

https://doi.org/10.1093/ajcn/nqab143. 

70. Ross R, Chaput J-P, Giangregorio LM, Janssen I, Saunders TJ, Kho ME, et al. Canadian 

24-Hour Movement Guidelines for Adults Aged 18–64 Years and Adults Aged 65 Years 

or Older: An Integration of Physical Activity, Sedentary Behaviour, and Sleep. Applied 

Physiology, Nutrition, and Metabolism. 2020;45(10):S57-S102 DOI: 

https://doi.org/10.1139/apnm-2020-0467. 

71. Gaylis JB, Levy SS, Hong MY. Relationships between Body Weight Perception, Body 

Mass Index, Physical Activity, and Food Choices in Southern California Male and 

Female Adolescents. International Journal of Adolescence and Youth. 2020;25(1):264-75 

DOI: https://doi.org/10.1080/02673843.2019.1614465. 

72. Sonneville KR, Thurston IB, Milliren CE, Gooding HC, Richmond TK. Weight 

Misperception among Young Adults with Overweight/Obesity Associated with 

Disordered Eating Behaviors. International Journal of Eating Disorders. 

2016;49(10):937-46 DOI: http://DOI:10.1002/eat/22565. 

73. Hahn SL, Borton KA, Sonneville KR. Cross-Sectional Associations between Weight-

Related Health Behaviors and Weight Misperception among Us Adolescents with 

Overweight/Obesity. BMC Public Health. 2018;18(1):1-8 DOI: 

https://doi.org/10.1186/s12889-018-5394-9.  

74. Kwak YE, McMillan R, McDonald IV EK. Trends in Overweight and Obesity Self-

Awareness among Adults with Overweight or Obesity in the United States, 1999 to 2016. 

Annals of Internal Medicine. 2021;174(5):721-3 DOI: https://doi.org/10.7326/M20-3882.  

75. Deliens T, Deforche B, Chapelle L, Clarys P. Changes in Weight and Body Composition 

across Five Years at University: A Prospective Observational Study. PLoS One. 

2019;14(11):e0225187 DOI: https://doi.org/10.1371/journal.pone.0225187. 

76. Finlayson G, Cecil J, Higgs S, Hill A, Hetherington M. Susceptibility to Weight Gain. 

Eating Behaviour Traits and Physical Activity as Predictors of Weight Gain During the 



78 
 
 

First Year of University. Appetite. 2012;58(3):1091-8 DOI: 

https://doi.org/10.1016/j.appet.2012.03.003.  

77. Quis JS. Does Compressing High School Duration Affect Students’ Stress and Mental 

Health? Evidence from the National Educational Panel Study. Jahrbücher für 

Nationalökonomie und Statistik. 2018;238(5):441-76 DOI: https://doi.org/10.1515/jbnst-

2018-0004. 

78. Xu F, Cohen SA, Greaney ML, Greene GW. The Association between Us Adolescents’ 

Weight Status, Weight Perception, Weight Satisfaction, and Their Physical Activity and 

Dietary Behaviors. International journal of environmental research and public health. 

2018;15(9):1931 DOI: http://DOI:10.3390/ijerph15091931   

79. Yan H, Wu Y, Oniffrey T, Brinkley J, Zhang R, Zhang X, et al. Body Weight 

Misperception and Its Association with Unhealthy Eating Behaviors among Adolescents 

in China. International journal of environmental research and public health. 

2018;15(5):936 DOI: https://doi.org/10.3390/ijerph15050936. 

80. Zaami S, Sirignano A, García-Algar Ó, Marinelli E. Covid-19 Pandemic, Substance Use 

Disorders and Body Image Issues, a Worrisome Correlation. Eur Rev Med Pharmacol 

Sci. 2022;26(1):291-7 DOI: http://DOI:10.26355/eurrev_202201_27780.  

81. Davis C, Cowles M. Body Image and Exercise: A Study of Relationships and 

Comparisons between Physically Active Men and Women. Sex roles. 1991;25(1):33-44 

DOI: https://doi.org/10.1007/BF00289315.  

82. Liang T, Kuhle S, Veugelers PJ. Nutrition and Body Weights of Canadian Children 

Watching Television and Eating While Watching Television. Public health nutrition. 

2009;12(12):2457-63 DOI: https://doi.org/10.1017/S1368980009005564.  

83. Hu Z, Lin X, Chiwanda Kaminga A, Xu H. Impact of the Covid-19 Epidemic on 

Lifestyle Behaviors and Their Association with Subjective Well-Being among the 

General Population in Mainland China: Cross-Sectional Study. Journal of medical 

Internet research. 2020;22(8):e21176 DOI: http://doi:10.2196/21176. 

84. Robertson M, Duffy F, Newman E, Bravo CP, Ates HH, Sharpe H. Exploring Changes in 

Body Image, Eating and Exercise During the Covid-19 Lockdown: A Uk Survey. 

Appetite. 2021;159:105062 DOI: https://doi.org/10.1016/j.appet.2020.105062. 



79 
 
 

85. Wang Q. Smoking and Body Weight: Evidence from China Health and Nutrition Survey. 

BMC Public Health. 2015;15(1):1-8 DOI: https://doi.org/10.1186/s12889-015-2549-9. 

86. da Silva SU, Gonçalves VSS, Barufaldi LA, de Carvalho KMB. Weight Misperception 

and Substance Use: Brazilian Study of Cardiovascular Risks in Adolescents (Erica). 

BMC Public Health. 2022;22(1):1-11 DOI: https://doi.org/10.1186/s12889-022-14267-6. 

87. da Silva SJR, Pena L. Collapse of the Public Health System and the Emergence of New 

Variants During the Second Wave of the Covid-19 Pandemic in Brazil. One Health. 

2021;13:100287 DOI: https://doi.org/10.1016/j.onehlt.2021.100287. 

88. Hafeez S, Din M, Zia F, Ali M, Shinwari ZK. Emerging Concerns Regarding Covid‐19; 

Second Wave and New Variant. Journal of Medical Virology. 2021;93(7):4108 DOI: 

http://doi:10.1002/jmv.26979. 

89. Kerman N, Ecker J, Gaetz S, Tiderington E, A. Kidd S. Mental Health and Wellness of 

Service Providers Working with People Experiencing Homelessness in Canada: A 

National Survey from the Second Wave of the Covid-19 Pandemic. The Canadian 

Journal of Psychiatry. 2022;67(5):371-9 DOI: 

https://doi.org/10.1177/07067437211018782. 

90. Herman KM, Hopman WM, Rosenberg MW. Self-Rated Health and Life Satisfaction 

among Canadian Adults: Associations of Perceived Weight Status Versus Bmi. Quality 

of Life Research. 2013;22:2693-705 DOI: https://doi.org/10.1007/s11136-013-0394-9. 

91. Jáuregui-Lobera I, Ezquerra-Cabrera M, Carbonero-Carreño R, Ruiz-Prieto I. Weight 

Misperception, Self-Reported Physical Fitness, Dieting and Some Psychological 

Variables as Risk Factors for Eating Disorders. Nutrients. 2013;5(11):4486-502 DOI: 

https://doi.org/10.3390/nu5114486.  

92. Bhanji S, Khuwaja AK, Siddiqui F, Azam I, Kazmi K. Underestimation of Weight and Its 

Associated Factors among Overweight and Obese Adults in Pakistan: A Cross Sectional 

Study. BMC public health. 2011;11:1-8 DOI: https://doi.org/10.1186/1471-2458-11-363.  

93. de Oliveira Regina MC, Tambascia MA. Depression and Alexithymia on Weight 

Perception in Patients with Metabolic Syndrome and Type 2 Diabetes. Diabetology & 

Metabolic Syndrome. 2017;9(1):1-9 DOI: https://doi.org/10.1186/s13098-017-0222-4.  



80 
 
 

94. Maximova K, Khan MK, Austin SB, Kirk SF, Veugelers PJ. The Role of 

Underestimating Body Size for Self-Esteem and Self-Efficacy among Grade Five 

Children in Canada. Annals of epidemiology. 2015;25(10):753-9 DOI: 

https://doi.org/10.1016/j.annepidem.2015.07.009.  

95. Eaton DK, Lowry R, Brener ND, Galuska DA, Crosby AE. Associations of Body Mass 

Index and Perceived Weight with Suicide Ideation and Suicide Attempts among Us High 

School Students. Archives of Pediatrics & Adolescent Medicine. 2005;159(6):513-9 

DOI: https://doi:10.1001/archpedi.159.6.513.  

96. Ralph-Nearman C, Arevian AC, Moseman S, Sinik M, Chappelle S, Feusner JD, et al. 

Visual Mapping of Body Image Disturbance in Anorexia Nervosa Reveals Objective 

Markers of Illness Severity. Scientific reports. 2021;11(1):1-12 DOI: 

https://doi.org/10.1038/s41598-021-90739-w.  

97. Irvine KR, McCarty K, McKenzie KJ, Pollet TV, Cornelissen KK, Toveé MJ, et al. 

Distorted Body Image Influences Body Schema in Individuals with Negative Bodily 

Attitudes. Neuropsychologia. 2019;122:38-50 DOI: 

https://doi.org/10.1016/j.neuropsychologia.2018.11.015.  

98. Dagenais M. Application of the Embodiment Model of Positive Body Image and Physical 

Activity across Age, Gender and Weight Status. Journal of Exercise, Movement, and 

Sport (SCAPPS refereed abstracts repository). 2022;53(1) DOI: 

https://doi.org/10.1017/9781108758796.012.  

99. Physical Activity for a Healthy Weight [Internet]. 2022 [cited June 16]. Available from: 

https://www.cdc.gov/healthyweight/physical_activity/index.html#:~:text=To%20maintai

n%20your%20weight%3A%20Work%20your%20way%20up,can%20help%20you%20

maintain%20your%20weight%20over%20time.  

100. Petersen JA, Naish C, Ghoneim D, Cabaj JL, Doyle-Baker PK, McCormack GR. Impact 

of the Covid-19 Pandemic on Physical Activity and Sedentary Behaviour: A Qualitative 

Study in a Canadian City. International journal of environmental research and public 

health. 2021;18(9):4441 DOI: https://doi.org/10.3390/ijerph18094441.  

101. Ochnik D, Rogowska AM, Kuśnierz C, Jakubiak M, Wierzbik-Strońska M, Schütz A, et 

al. Exposure to Covid-19 During the First and the Second Wave of the Pandemic and 



81 
 
 

Coronavirus-Related Ptsd Risk among University Students from Six Countries—a 

Repeated Cross-Sectional Study. Journal of Clinical Medicine. 2021;10(23):5564 DOI: 

https://doi.org/10.3390/jcm10235564.  

102. Snacking More During the Covid-19 Pandemic? Why You May Be Emotionally Eating 

[Internet]. Available from: 

https://www.scmp.com/yp/discover/lifestyle/article/3117391/snacking-more-during-

covid-19-pandemic-why-you-may-be.   

103. Fang K, Li H, Ma A, Dong J, Xie J, Zhou Y, et al. Weight Underestimation for Adults in 

Beijing and Its Association with Chronic Disease Awareness and Weight Management. 

Lipids in health and disease. 2018;17:1-8 DOI: https://doi.org/10.1186/s12944-018-0873-

7.  

104. Sato K. Unhappy and Happy Obesity: A Comparative Study on the United States and 

China. Journal of Happiness Studies. 2021;22(3):1259-85 DOI: 

https://doi.org/10.1007/s10902-020-00272-2.  

105. Tock WL, Tung W-C, Holston EC, Hsu Y-W. Bodyweight Misperception by Chinese 

American Females Influenced by Cultural and Social Ideals: Implication for Home 

Health Care. Home Health Care Management & Practice. 2020;32(3):172-8 DOI: 

https://doi.org/10.1177/1084822319893993.  

106. The Daily — Canadian Postsecondary Enrolments and Graduates [Internet]. Government 

of Canada, Statistics Canada 2016. Available from: 

https://www150.statcan.gc.ca/n1/daily-quotidien/181128/dq181128c-eng.htm.  

107. Jia P, Zhang L, Yu W, Yu B, Liu M, Zhang D, et al. Impact of Covid-19 Lockdown on 

Activity Patterns and Weight Status among Youths in China: The Covid-19 Impact on 

Lifestyle Change Survey (Coinlics). International journal of obesity. 2021;45(3):695-9 

DOI: https://doi.org/10.1038/s41366-020-00710-4.  

108. Eichen DM, Conner BT, Daly BP, Fauber RL. Weight Perception, Substance Use, and 

Disordered Eating Behaviors: Comparing Normal Weight and Overweight High-School 

Students. Journal of youth and adolescence. 2012;41:1-13 DOI: 

https://doi.org/10.1007/s10964-010-9612-8.  



82 
 
 

109. Lim H, Wang Y. Body Weight Misperception Patterns and Their Association with 

Health‐Related Factors among Adolescents in South Korea. Obesity. 2013;21(12):2596-

603 DOI: https://doi.org/10.1002/oby.20361.  

110. Sturman D, Stephen ID, Mond J, Stevenson RJ, Brooks KR. Independent Aftereffects of 

Fat and Muscle: Implications for Neural Encoding, Body Space Representation, and 

Body Image Disturbance. Scientific reports. 2017;7(1):1-8 DOI: 

http://DOI:10.1038/srep40392.  

111. Basyounia NAAMH, BinDhima NF, Alqahtanie SA. Levels and Associations of Weight 

Misperception with Healthy Lifestyle among Adults in Saudi Arabia. 2021 DOI: 

http://DOI:10.1159/000518633.  

112. Veale D, Kinderman P, Riley S, Lambrou C. Self‐Discrepancy in Body Dysmorphic 

Disorder. British Journal of Clinical Psychology. 2003;42(2):157-69 DOI: 

https://doi.org/10.1348/014466503321903571.  

113. Jiang Y, Kempner M, Loucks EB. Weight Misperception and Health Risk Behaviors in 

Youth: The 2011 Us Yrbs. American journal of health behavior. 2014;38(5):765-80 DOI: 

https://doi.org/10.5993/AJHB.38.5.14.  

114. Feng X, Wilson A. Does Dissatisfaction with, or Accurate Perception of Overweight 

Status Help People Reduce Weight? Longitudinal Study of Australian Adults. BMC 

Public Health. 2019;19(1):1-12 DOI: https://doi.org/10.1186/s12889-019-6938-3.  

115. More Obese People in the World Than Underweight, Says Study [Internet]. BBC News. 

2016. Available from: https://www.bbc.com/news/health-35933691.  

116. Mathieu-Bolh N. Economic Stress and Body Weight During the Covid-19 Pandemic. 

Studies in Microeconomics. 2021;9(2):256-82 DOI: 

https://doi.org/10.1177/2321022221105391.  

117. Hewagalamulage SD, Lee T, Clarke I, Henry B. Stress, Cortisol, and Obesity: A Role for 

Cortisol Responsiveness in Identifying Individuals Prone to Obesity. Domestic animal 

endocrinology. 2016;56:S112-S20 DOI: 

https://doi.org/10.1016/j.domaniend.2016.03.004.  



83 
 
 

118. Almandoz JP, Xie L, Schellinger JN, Mathew MS, Gazda C, Ofori A, et al. Impact of 

Covid‐19 Stay‐at‐Home Orders on Weight‐Related Behaviours among Patients with 

Obesity. Clinical obesity. 2020;10(5):e12386 DOI: https://doi.org/10.1111/cob.12386.  

119. Block JP, He Y, Zaslavsky AM, Ding L, Ayanian JZ. Psychosocial Stress and Change in 

Weight among Us Adults. American journal of epidemiology. 2009;170(2):181-92 DOI: 

https://doi.org/10.1093/aje/kwp104.  

120. Blundell J. Physical Activity and Appetite Control: Can We Close the Energy Gap? 

Nutrition Bulletin. 2011;36(3):356-66 DOI: https://doi.org/10.1111/j.1467-

3010.2011.01911.x.  

121. Lang A, Froelicher ES. Management of Overweight and Obesity in Adults: Behavioral 

Intervention for Long-Term Weight Loss and Maintenance. European Journal of 

Cardiovascular Nursing. 2006;5(2):102-14 DOI: 

https://doi.org/10.1016/j.ejcnurse.2005.11.00.  

122. Andrade FCD, Raffaelli M, Teran-Garcia M, Jerman JA, Garcia CA, Group UAS. 

Weight Status Misperception among Mexican Young Adults. Body Image. 

2012;9(1):184-8 DOI: https://doi.org/10.1016/j.bodyim.2011.10.006.  

123. Martin JB. The Development of Ideal Body Image Perceptions in the United States. 

Nutrition Today. 2010;45(3):98-110 DOI: http://DOI:10.1097/NT.0b013e3181dec6a2.  

124. Saleem MD, Ahmed G, Mulla J, Haider SS, Abbas M. Weight Misperception Amongst 

Youth of a Developing Country: Pakistan-a Cross-Sectional Study. BMC Public Health. 

2013;13(1):1-8 DOI: https://doi.org/10.1186/1471-2458-13-707.  

125. Beech BM, Bruce MA, Cohen-Winans S, Harris K, Jones R, Tyrone RS, et al. Weight 

Misperception among African American Adolescents: The Jackson Heart Kids Pilot 

Study. Ethnicity & Disease. 2021;31(3):461 DOI: https://doi.org/10.18865/ed.31.3.461.  

126. Powell TM, de Lemos JA, Banks K, Ayers CR, Rohatgi A, Khera A, et al. Body Size 

Misperception: A Novel Determinant in the Obesity Epidemic. Archives of internal 

medicine. 2010;170(18):1695-7 DOI: http://doi:10.1001/archinternmed.2010.314.  

127. Dalton III WT, Wang L, Southerland JL, Schetzina KE, Slawson DL. Self-Reported 

Versus Actual Weight and Height Data Contribute to Different Weight Misperception 



84 
 
 

Classifications. Southern medical journal. 2014;107(6):348 DOI: 

http://doi:10.14423/01.SMJ.0000450708.52011.7c.  

128. Peltzer K, Pengpid S. Underestimation of Weight and Its Associated Factors in 

Overweight and Obese University Students from 21 Low, Middle and Emerging 

Economy Countries. Obesity research & clinical practice. 2015;9(3):234-42 DOI: 

https://doi.org/10.1016/j.orcp.2014.08.004.   

129. Liu S. Festivals, Festival Foods, and Dietary Acculturation: A Journey of Hybridization 

and Identity Formation for Chinese International Students in Ottawa. 2019 DOI: 

https://doi.org/10.22215/etd/2019-13578.  

130. Anan C, Chunfeng X, Shuxin L, Lirui K, Jingjing Y, Chang L. Investigation on the 

Mental Health Status and Risk Factors among Chinese Overseas Students under Covid-

19 Outbreak. 2020 DOI: http://DOI:10.21203/rs.3.rs-35535/v1.  

131. Roberts CK, Hevener AL, Barnard RJ. Metabolic Syndrome and Insulin Resistance: 

Underlying Causes and Modification by Exercise Training. Comprehensive physiology. 

2013;3(1):1 DOI: http://doi:10.1002/cphy.c110062.  

132. Touyz S, Lacey H, Hay P. Eating Disorders in the Time of Covid-19. 2020;8:1-3 DOI: 

https://doi.org/10.1186/s40337-020-00295-3.  

133. Strine TW, Mokdad AH, Dube SR, Balluz LS, Gonzalez O, Berry JT, et al. The 

Association of Depression and Anxiety with Obesity and Unhealthy Behaviors among 

Community-Dwelling Us Adults. General hospital psychiatry. 2008;30(2):127-37 DOI: 

https://doi.org/10.1016/j.genhosppsych.2007.12.008.  

134. Xie B, Chou C-P, Spruijt-Metz D, Reynolds K, Clark F, Palmer PH, et al. Weight 

Perception and Weight-Related Sociocultural and Behavioral Factors in Chinese 

Adolescents. Preventive medicine. 2006;42(3):229-34 DOI: 

https://doi.org/10.1016/j.ypmed.2005.12.013.  

135. Pujolar G, Oliver-Anglès A, Vargas I, Vázquez M-L. Changes in Access to Health 

Services During the Covid-19 Pandemic: A Scoping Review. International Journal of 

Environmental Research and Public Health. 2022;19(3):1749 DOI: 

https://doi.org/10.3390/ijerph19031749.  



85 
 
 

136. Hales CM, Fryar CD, Carroll MD, Freedman DS, Ogden CL. Trends in Obesity and 

Severe Obesity Prevalence in Us Youth and Adults by Sex and Age, 2007-2008 to 2015-

2016. Jama. 2018;319(16):1723-5 DOI: http://doi:10.1001/jama.2018.3060.  

137. Diab A-rF, Abdurasul EM, Diab FH. The Effect of Age, Gender, and Baseline Bmi on 

Weight Loss Outcomes in Obese Patients Undergoing Intragastric Balloon Therapy. 

Obesity Surgery. 2019;29:3542-6 DOI: https://doi.org/10.1007/s11695-019-04023-y.  

138. Benson R, von Hippel PT, Lynch JL. Does More Education Cause Lower Bmi, or Do 

Lower-Bmi Individuals Become More Educated? Evidence from the National 

Longitudinal Survey of Youth 1979. Social science & medicine. 2018;211:370-7 DOI: 

https://doi.org/10.1016/j.socscimed.2017.03.042.  

139. Ogden CL, Fakhouri TH, Carroll MD, Hales CM, Fryar CD, Li X, et al. Prevalence of 

Obesity among Adults, by Household Income and Education—United States, 2011–2014. 

Morbidity and Mortality Weekly Report. 2017;66(50):1369 DOI: 

http://doi:10.15585/mmwr.mm6650a1.  

140. Alghadir AH, Iqbal ZA, A. Gabr S. The Relationships of Watching Television, Computer 

Use, Physical Activity, and Food Preferences to Body Mass Index: Gender and Nativity 

Differences among Adolescents in Saudi Arabia. International Journal of Environmental 

Research and Public Health. 2021;18(18):9915 DOI: 

https://doi.org/10.3390/ijerph18189915.  

141. Velten J, Bieda A, Scholten S, Wannemüller A, Margraf J. Lifestyle Choices and Mental 

Health: A Longitudinal Survey with German and Chinese Students. BMC Public Health. 

2018;18:1-15 DOI: https://doi.org/10.1186/s12889-018-5526-2.  

 

 

 

 

 



86 
 
 

Appendices 

 

Appendix 1 

Survey Questionnaire Description 

 

 (Only Relevant Information was taken from the “Covid-19 Impact on Students Survey” to 
Conduct this Study) 
 

A0_Screening 

Are you currently enrolled in a formal education institution (including those who are newly 
graduated after March 1, 2020)? 

o Yes (1) 

o No (0) 

 

A1_StudentType 

Are you or were you an international student during the pandemic? 

o Yes (My educational institution is different from the country of my nationality/permanent 
residence) (1) 

o No (my educational institution is the same country as my nationality/permanent residence) (0) 

 

A2_Age 

Please select your age: 

o Under 16 years old (1) 

o 16-19 years old (2) 

o 20-24 years old (3) 

o 25 years old or above (4) 
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A3_Gender 

Please choose your gender: 

o Male (1) 

o Female (2) 

o Other (3) ________________________________________________ 

o Choose not to answer (4) 

 

A4_Education 

Please select the education you are currently receiving (if you are newly graduated, please choose 
the most recent education that you have completed): 

o Junior high school and below (1) 

o High school (2) 

o Undergraduate/college (3) 

o Post-graduate programs (e.g. master’s, PhD’s, postdoc fellowship) (4) 

o Other (please enter) (5) ________________________________________________ 

 

A5_Legnth 

What is the total number of years you have studied abroad? (Including the total years of studying 
in different foreign countries) 

o Less than 1 year (1) 

o 2-4 years (2) 

o 5 years or more (3) 

 

A7_FinanceStatus 
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Are you satisfied with your current financial situation? 

o Very dissatisfied (1) 

o Not satisfied (2) 

o Neutral (3) 

o Satisfied (4) 

o Very satisfied (5)S 

 

B2_SmokeDrinkingMari 

Do you have the following behaviours? All your answers are completely anonymous. If you still 
find it inconvenient to answer, please check "choose not to answer".  

 

 Yes, 
more 
frequent 
compared 
prior to 
the 
pandemic 
(1) 

Yes, the 
same 
frequency 
compared 
prior to 
pandemic 
(2) 

Yes, less 
frequent 
compared 
prior to 
the 
pandemic 
(3) 

I used to 
do it 
before the 
pandemic, 
but not 
now or I 
have quit 
(4) 

Never 
(5) 

Choose 
not to 
answer 
(6) 

Smoking/Vaping 
(1)  o  o  o  o  o o  

Drinking alcohol 
products (2)  o  o  o  o  o o  

 

 

 

C1_Health 

In general, would you say your health is: 

o Excellent (1) 

o Very good (2) 
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o Good (3) 

o Fair (4) 

o Poor (5) 

 

C11_ComparingBefore 

Compared prior to the pandemic, your physical health is: 

o Much worse (1) 

o Worse (2) 

o No change/almost no change (3) 

o Better (4) 

o Much better (5) 

 

D2_WeightThought 

How do you think of your current weight? 

o Underweight (1) 

o Slightly underweight (2) 

o Just right (3) 

o Slightly overweight (4) 

o Overweight (5) 

 

D3_WeightNumber 

What is your current weight? (Please use kg [kilogram] as the unit, if your weight is 60kg, please 
fill in 60 below) 

 

D4_Height  
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What is your height now? (Please use cm [centimetre] as the unit, if your height is 170cm, please 
fill in 170 below) 

 

E2_Methods  

During the pandemic, which of the following activities did you use to help you relieve stress and 
regulate emotions?  

o Watching TV, movies   

o Exercising   

 

E3_PsychStatus  

Compared prior to the pandemic, your mental health is: 

o Much worse  (1)  

o Worse  (2)  

o No change  (3)  

o Better  (4)  

o Much better  (5) 

 

F21_AgreetoSubmit  

I agree to submit my response. 

o Yes  (1)  

o No  (0) 
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Appendix 2 

Strobe Checklist for Observational Cross-Sectional Studies 

 

STROBE Statement—
Checklist of items that 
should be included in 

reports of cross-sectional 
studies 

Item 
 

No 

Recommendation 

Title and abstract 1 (a) Indicate the study’s design with a commonly used 
term in the title or the abstract. Yes. See abstract (page 
1). Also, see pages II, 16, and 38. 

  (b) Provide in the abstract an informative and balanced 
summary of what was done and what was found. Yes. 
See Pages II, 16, and 38. 

Introduction   
Background/rationale 2 Explain the scientific background and rationale for the 

 
Investigation being reported Yes. See pages 1,3 and 4. 

Objectives 3 State-specific objectives, including any pre-specified 
Hypotheses. Yes. See pages 3 and 4. 

Methods   
Study design 4 Present key elements of study design early in the paper. 

Yes. See Title page. Also, see pages 27 and 44. 
Setting 5 Describe the setting, locations, and relevant dates, 

including Periods of recruitment, exposure, follow-up, 
and data collection. Yes. See pages II, III, 23 and 44. 

Participants 6 (a) Give the eligibility criteria and the sources and 
methods of selection of participants. Yes. See pages 23 
and 44 

Variables 7 Clearly define all outcomes, exposures, predictors, 
potential confounders, and effect modifiers. Give 
diagnostic criteria, if applicable Yes. See pages 24 and 
49. 

Data sources/ 
measurement 

8* For each variable of interest, give sources of data and 
details of methods of assessment (measurement). 
Describe the comparability of assessment methods if 
there is more than one group. Yes. See pages 27 and 48. 

Bias 9 Describe any efforts to address potential sources of bias. 
Yes. See pages II, III, and 65. 

Study size 10 Explain how the study size arrived at Yes. See pages 23 
and 44. 
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Quantitative variables 11 Explain how quantitative variables were handled in the 
analyses. If applicable, describe which groupings were 
chosen and why. Yes. See pages 23 and 44. 

Statistical methods 12 (a) Describe all statistical methods, including those used 
to control for confounding. Yes. See pages 31 and 52. 
(b) Describe any methods used to examine subgroups 
and interactions. Yes. See pages 31 and 52 
(c) Explain how missing data were addressed. Yes. See 
pages 97 and 107. 
(d) If applicable, describe analytical methods taking 
account of the sampling strategy. Yes. See pages 23 and 
44. 

Result   
Participants 13* (a) Report numbers of individuals at each stage of 

study—e.g., potentially eligible, examined for 
eligibility, confirmed eligibility, included in the study, 
completing follow-up, and analyzed Yes. See pages 23 
and 44. 
(b) Give reasons for non-participation at each stage Yes. 
See page 23 and 44 
(c) Consider use of a flow diagram. Yes. This 
information was derived during analyses. It is available 
upon request. 

Descriptive data 14* (a) Give characteristics of study participants (e.g. 
demographic, clinical, and social) and information on 
exposures and potential confounders. Yes. See pages 23 
and 44. 
(b) Indicate number of participants with missing data for 
each Variable of interest. Yes. See page 96 to 107 
 

Outcome data 15* Report numbers of outcome events or summary 
measures Yes. See pages 32-35 and 53-56. 

Main results 16 (a) Give unadjusted estimates and, if applicable, 
confounder-adjusted estimates and their precision (eg, 
95% confidence interval). Make clear which 
confounders were adjusted for and why they were 
included. Yes. See pages 32-35 and 43-56. 
(b) Report category boundaries when continuous 
variables were categorized. Yes. See pages 23 and 44 
(c) If relevant, consider translating estimates of 
relative risk into absolute risk for a meaningful time 
period.-No 

Other analyses 17 Report other analyses done- Multiple imputations. 

Discussion   
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Key results 18 Summaries key results with reference to study 
objectives. Yes. See page 39 and 56. 

Limitations 19 Discuss limitations of the study, taking into account 
sources of potential bias or imprecision. Discuss both 
direction and magnitude of any potential bias. Yes. See 
pages 61. 

Interpretation 20 Give a cautious overall interpretation of results 
considering objectives, limitations, multiplicity of 
analyses, results from similar studies, and other relevant 
evidence.  Yes. See pages  3, 23, 44, 57-62. 

Generalizability 21 Discuss the generalizability (external validity) of the 
study results Yes. See pages 31 and 52 

Other information   
Funding 22 Give the source of funding and the role of the funders 

for the present study and, if applicable, for the original 
study on which the present article is based. Yes. See 
page V. 

*Give information separately for exposed and unexposed groups. 
Note: It is recommended to use the STROBE checklist in combination with the Explanation and Elaboration article, 
which can be found for free on the websites of PLoS Medicine (http://www.plosmedicine.org/), Annals of Internal 
Medicine (http://www.annals.org/), and Epidemiology (http://www.epidem.com/). This article provides methodological 
background and examples of transparent reporting for each checklist item. For more information on the STROBE 
Initiative, visit www.strobe-statement.or 
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