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Abstract 

Background Explicit weight bias is known as negative attitudes and beliefs toward individuals due to their weight 
status and can be perpetuated through misconceptions about the causes of obesity. Individuals may also experience 
weight bias internalization (WBI) when they internalize negative weight-related attitudes and self-stigmatize. There 
is a paucity of research on the beliefs about the causes of obesity and the prevalence of WBI among public Canadian 
samples. The aim of this study was to describe these attitudes and beliefs about obesity among a large Canadian 
sample across the weight spectrum.

Methods A Canadian sample of adults (N = 942; 51% Women; mean age group = 45–54 years; mean body mass index 
[BMI] = 27.3 ± 6.7 kg/m2) completed an online questionnaire. Participants completed the Modified Weight Bias Inter-
nalization Scale, the Anti-Fat Attitudes Questionnaire, and the Causes of Obesity Questionnaire.

Results Mean WBI score within the entire sample was 3.38    ± 1.58, and females had higher mean scores as compared 
to males (p < 0.001). Mean scores were also higher among individuals with a BMI of > 30 kg/m2 (4.16 ± 1.52), as com-
pared to individuals with a BMI of 25–30 kg/m2 (3.40 ± 1.50), and those with a BMI of 20–25 kg/m2 or below 18.5 kg/
m2 (2.81 ± 1.44) (p < 0.001 for all). Forty four percent of Canadians believed behavioural causes are very or extremely 
important in causing obesity, 38% for environmental causes, 28% for physiological and 27% for psychosocial causes. 
Stronger beliefs in behavioural causes were associated with higher levels of explicit weight bias. No BMI differences 
were reported on the four different subscales of the Causes of Obesity Questionnaire.

Conclusions Weight bias internalization is prevalent among Canadians across all body weight statuses, and the pub-
lic endorses behavioural causes of obesity, namely physical inactivity and overeating, more than its other causes. Find-
ings warrant the reinforcement of efforts aimed at mitigating weight bias by educating the public about the com-
plexity of obesity and by highlighting weight bias as a systemic issue that affects all Canadians living in diverse body 
weight statuses.
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Introduction
Weight bias is a social justice concern in Canada [1], 
where 61% of Canadian adults who participated in com-
mercial weight management programs reported experi-
ences of weight-based discrimination throughout their 
lives [2]. Explicit weight bias is defined as negative atti-
tudes and beliefs about individuals due to their weight 
status [3] and affects the lives of individuals perceived 
as having a higher weight on a daily basis, be it in the 
workplace, in education settings, in the media, or even 
in healthcare settings [4, 5]. This form of bias is related 
to the socially acceptable stereotypes that individuals in 
larger bodies, particularly individuals with overweight 
and obesity, are lazy, incompetent, and lack willpower 
[6, 7]. Weight bias also derives from societal miscon-
ceptions surrounding the causal attributions of obesity 
(beliefs about the causes of obesity) [8], namely that obe-
sity is mainly attributed to behavioural factors that are 
solely within individual control, such as physical inactiv-
ity [9]. Individuals may also internalize these negative 
societal beliefs and apply it to themselves at the detri-
ment of their own self-esteem [10]. This self-directed 
form of weight bias, known as weight bias internaliza-
tion (WBI), affects not only individuals with obesity 
but all individuals across the weight spectrum [11, 12]. 
While the experiences of weight bias have been well-
documented among treatment-seeking samples, as seen 
in a multinational study by Puhl and colleagues [2], there 
has been less focus on WBI and beliefs about the causes 
of obesity among public samples of people across the 
weight spectrum.

In Canada, only one study assessed the prevalence of 
WBI among a convenience sample of adults and found 
that participants internalize weight bias to some extent, 
with higher levels among women as compared to men 
[13]. Similarly, only one study measured beliefs about the 
causes of obesity among Canadians [14], but only focused 
on its association with explicit weight bias, rather than 
on reporting how individuals attribute obesity to vari-
ous factors (i.e. behavioural, environmental, etc.). Other 
studies from a systematic review reporting on American 
and German public beliefs found that the most frequently 
endorsed factors that contribute to obesity were behav-
ioural factors, including physical inactivity and dietary 
patterns [9]. It is important to note that these beliefs may 
be potentially related to weight bias, whether explicit or 
internalized [9, 15, 16]. For instance, in a large multina-
tional study measuring weight bias across four countries 
including Canada, the United States, Iceland, and Aus-
tralia, stronger beliefs in behavioural factors of obesity 
were associated with more negative attitudes towards 
individuals with obesity (explicit weight bias)[14]. Fur-
ther, findings suggested potential BMI differences, as 

individuals with obesity in the Canadian and Icelandic 
samples demonstrated lower levels of weight bias, which 
should be further explored in order to understand who 
to target with improved education on the complexity of 
obesity and weight bias reduction programs.

To date, studies on WBI have reported these attitudes 
mainly among women with overweight and obesity, and 
studies reporting on the beliefs about the causes of obe-
sity have used samples with experts on obesity; no study 
has examined these two constructs together in a large 
public Canadian sample. Given that negative attitudes 
about obesity, weight-related self-stigma, and miscon-
ceptions about the factors related to obesity can perpetu-
ate weight bias and contribute to weight discrimination 
(i.e. the unfair treatment of individuals because of their 
weight), it is important to understand the prevalence of 
these beliefs among Canadians in order to better address 
weight bias as a systemic issue. These data could help 
to bring awareness to this social justice issue, to inform 
public anti-discrimination policies and to design future 
weight bias reduction interventions through obesity edu-
cation and more upstream public health initiatives.

The primary objectives of the present study were to: (1) 
assess the prevalence of internalized weight bias among 
the Canadian public, and (2) to describe how Canadi-
ans attribute obesity to different causes. The second-
ary objectives of this study were to assess whether there 
are differences in mean WBI scores between males and 
females and according to BMI, and if beliefs about the 
causes of obesity differ according to BMI. Further, the 
relationship between explicit weight bias and the dif-
ferent causes of obesity was assessed. It is hypothesized 
that Canadians will demonstrate weight bias internaliza-
tion to some extent and will attribute obesity mainly to 
behavioural causes. It is also hypothesized that females 
and individuals with higher BMIs will have higher lev-
els of weight bias internalization and that behavioural 
causes of obesity will be most endorsed by individuals 
with lower BMIs. Those with higher levels of weight bias 
will endorse more behavioural factors compared to other 
factors.

Method
Participants and Procedure
A secondary analysis was conducted on previously col-
lected data as part of the cross-sectional study, Canadian 
Public Support for Obesity Public Policies [17]. Poten-
tial participants were recruited using an online market 
research company, known as Survey Sampling Interna-
tional (SSI), in order to generate a representative sample 
of English-speaking Canadian adults over the age of 18. 
To allow for an approximation of Canadian demograph-
ics, quotas based on age, sex, and province of residence 
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were gathered by SSI. Representativeness was deter-
mined once recruitment matched the predetermined 
demographic quotas. Prior to official recruitment, a total 
of 42,080 eligible participants were invited to complete a 
survey and received emails describing the study purpose, 
length of the survey, and compensation for participa-
tion. SSI used an array of fraud detection tools in order 
to identify and filter out fraudulent responses. Strategies 
such as digital fingerprinting, tests for logical answer 
consistency, and measurements of response time were 
implemented while respondents completed the surveys 
through the SSI platforms. Initial interest in participation 
was expressed by 1865 participants who clicked on the 
survey, and a total of 1588 participants submitted survey 
responses (response rate: 3.7%). Individuals who did not 
complete the full survey were removed, leaving a total of 
942 participants (completion rate: 59%). Even though 646 
participants were removed for various reasons (not com-
pleting the survey beyond demographics, missingness, 
and inconclusive demographic data), the demographic 
characteristics of the final sample of 942 participants was 
still relatively comparable to the demographic quotas 
that were used to generate the initially recruited sample 
of 1588 participants. All participants who volunteered to 
take part in this study completed an informed consent 
form prior to participation. Ethics approval for all aspects 
of this study was granted by a Research Ethics Board 
(Ethics certificate number: 30009752).

Measures
Demographic Variables
The demographics section of this questionnaire con-
sisted of questions assessing age, sex, ethnicity, and self-
reported measures of height and weight to calculate BMI.

Weight Bias Internalization
The Modified Weight Bias Internalization Scale (WBIS-
M) was used in order to assess the extent to which 
individuals internalize negative attitudes about weight 
[18–20]. The 11 items on this validated questionnaire 
were rated using a 7-point Likert scale (1 = strongly disa-
gree, 7 = strongly agree), with higher scores indicating 
higher WBI. Items 1 and 9 reflect positive attitudes about 
weight, therefore these items were reversed scored. An 
example of an item from this questionnaire is “I feel anx-
ious about my weight because of what people might think 
of me”. In two distinct studies assessing psychometric 
properties of this questionnaire, the first item: “Because 
of my weight, I feel that I am just as competent as any-
one” did not show adequate internal consistency, and 
once it was removed from the analysis, the overall inter-
nal consistency was improved. For the purpose of this 
study, internal consistency was assessed with and without 

the first item, and the results concurred with these pre-
vious studies. The overall internal consistency improved 
from a Cronbach’s alpha score of 0.92 to 0.94, thus the 
first item was removed from further analyses.

Causes of Obesity
The Causes of Obesity Questionnaire (COB) was used in 
order to assess beliefs about the different causes of obe-
sity. This validated questionnaire consists of 14 items that 
responders have to rate in terms of how important they 
believe they are in causing obesity. Items on the COB are 
assessed on a 5-point Likert scale (1 = not at all important, 
5 = extremely important) [20, 21]. Given that this ques-
tionnaire does not have any predetermined subscales, for 
this study the 14 different items were divided into sub-
scales based on the results of an exploratory factor analy-
sis [14]. The four main subscales derived from this factor 
analysis were behavioural causes (e.g. physical inactivity), 
environmental causes (e.g. pricing of foods), physiological 
causes (e.g. metabolic disorder), and psychosocial causes 
(e.g. psychological problems). In this study, the COB dem-
onstrated good-to-strong internal consistency with Cron-
bach’s alpha scores for the behavioural, environmental, 
physiological and psychosocial causes of 0.80, 0.70, 0.83, 
and 0.74 respectively, and 0.88 for the entire scale.

Explicit Weight Bias
The Anti-Fat Attitudes Questionnaire (AFA) was used 
to assess explicit weight bias. This validated question-
naire contains 13 items separated into three subscales 
that represent the three main domains of explicit anti-fat 
attitudes: Dislike (n = 7 items), Fear of Fat (n = 3 items), 
and Willpower (n = 3 items) [20, 22]. The Dislike subscale 
assessed negative attitudes toward individuals with obe-
sity, (e.g., “I really don’t like obese people much”). The 
Fear of Fat subscale assessed an individual’s fear of gain-
ing weight (e.g., “I feel disgusted with myself when I gain 
weight”). The Willpower subscale assessed perceptions 
that weight gain or obesity is within individual control 
(e.g., “Some people are obese because they have no will-
power”). All of the items in each subscale are rated on a 
10-point Likert scale (0 = very strongly disagree, 9 = very 
strongly agree). A total score above zero represents the 
presence of weight bias, with higher scores indicating 
greater weight bias or more anti-fat attitudes. In this 
study, the AFA demonstrated strong internal consistency 
with Cronbach’s alpha scores for the Dislike, Fear of Fat, 
and Willpower subscales of 0.88, 0.85, and 0.81 respec-
tively, and 0.87 for the entire scale.

Data analysis
All statistical analyses were conducted using R and JASP. 
Descriptive statistics were used to describe the data as 
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means and standard deviations for weight bias internali-
zation and beliefs about the causes of obesity. An explor-
atory factor analysis was conducted to separate the items 
on the Causes of Obesity Questionnaire (COB) into dif-
ferent subscales. The 14 different items on the question-
naire were separated into the following four subscales: 
behavioural causes, environmental causes, physiological 
causes, and psychosocial causes. This test was done as 
a preliminary and necessary step to conduct the follow-
ing analyses on the COB, as the aim was to describe the 
data based on the four overarching subscales found [14]. 
Frequency tables were used to compare the percentage 
of endorsement on each separate cause of obesity, as well 
as on the four separate subscales, and a MANOVA was 
run to assess BMI differences. Mean WBI scores were 
analyzed for differences among men and women using 
an independent t-test, as well as for BMI differences 
using a one-way between measures ANOVA. A corre-
lational analysis was done to determine the relationship 
between BMI and WBI. Participants who scored 1 stand-
ard deviation (SD) above the mean WBI were categorized 
as having “high” WBI, those who scored within 1 SD of 
the mean were categorized as “average” and those who 
scored 1SD below the mean were categorized as having 
“low” WBI. A linear regression was conducted to deter-
mine the relationship between mean scores on the Anti-
Fat Attitudes Questionnaire and the four different factors 
of the Causes of Obesity Questionnaire. The regression 
was adjusted for age, sex, ethnicity and BMI.

For the purpose of analyses in this paper, participants’ 
BMIs were calculated using their self-reported meas-
ures of height and weight and were classified into dif-
ferent groups according to the guidelines from Health 
Canada: underweight (BMI < 18.5 kg/m2), normal weight 
(BMI = 18.5–24.9  kg/m2), overweight (BMI = 25.0–
29.9  kg/m2), and obesity (BMI > 30.0  kg/m2) [23]. Few 
participants were originally classified as living with 
underweight (n = 36) and were therefore grouped into the 
normal weight category for analyses, in order to have a 
more even distribution between BMI groups. The three 
final BMI groups for analyses were normal and under-
weight, overweight, and obesity.

Results
Descriptive characteristics
The study’s sample characteristics are described in 
Table 1. A total of 942 participants were included in the 
final sample. The demographic characteristics (sex, age, 
and race/ethnicity) of the final study sample were rela-
tively comparable to that of the Canadian population 
(comparisons made with 2016 Canadian Census data) 
[24]. Fifty one percent of participants in the sample were 
female (n = 484), while 48% were male (n = 450), and a 

few participants identified as “other”, at 0.85% (n = 8). 
The average age range of the sample was 45–54  years, 
and average BMI was 27.3 ± 7 kg/m2. The majority of the 
sample was White (74.3%), followed by Asian (10.6%), 
South Asian (3.0%), Black/African/Caribbean (2.9%), 

Table 1 Sample Characteristics

Measure Total Sample (N = 942)

Age n %

 18–24 106 11.2

 25–34 171 18.1

 35–44 168 17.8

 45–54 204 21.6

 55–64 169 17.9

 65 + 124 13.2

Sex

 Male 450 47.8

 Female 484 51.4

 Other 8 0.85

Body Mass Index

 Underweight 36 3.8

 Normal Weight 334 35.5

 Overweight 311 33.0

 Obesity 261 27.7

Race/Ethnicity

 White 700 74.3

 Non-White 242 25.7

  Asian 100 10.6

  South Asian 28 3.0

  Black/African/Caribbean 27 2.9

  Aboriginal 24 2.6

  Other 19 2.0

  Middle Eastern 12 1.3

  Southeast Asian 12 1.3

  Hispanic/Latin American 10 1.1

  Biracial/Bi-Ethnic 8 0.9

  Pacific Islander 2 0.2

M SD
Weight Bias Internalization Scores

 Total Sample 3.38 1.58

 Males 3.16 1.48

 Females 3.58 1.65

 Normal Weight & Underweight 2.81 1.44

 Overweight 3.40 1.50

 Obesity 4.16 1.52

Causes of Obesity Subscale Scores

 Behavioural Causes 3.70 0.82

 Psychosocial Causes 3.36 0.82

 Environmental Causes 3.34 1.03

 Physiological Causes 3.28 0.92
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Aboriginal Peoples (2.6%), Other (2%), Middle Eastern 
(1.3%), Southeast Asian (1.3%), Hispanic/Latin Ameri-
can (1.1%), Biracial/Biethnic (0.9%), and Pacific Islander 
(0.2%). Given that there were few participants who iden-
tified as "other" (0.85%), a binary sex comparison was 
made between males and females only. Data from these 
individuals were included in all other analyses.

Weight bias internalization
Within our entire sample, the mean WBI score was 
3.38    ± 1.58, with significantly higher mean scores among 
females (3.58 ± 1.65)  as compared to males (3.16 ± 1.48, 
p < 0.001). The majority of the sample fell within the mean 
range for WBI at 63%, with 19% of participants categorized 
as having “low” WBI, and 18% as having “high” WBI. To 
assess BMI differences on mean WBI scores, participants 
were classified into three different groups: normal weight 
and underweight (n = 370), overweight (n = 311), and obe-
sity (n = 261). Among the participants who had high WBI 
scores, 51% were classified in the obesity BMI group, 29% 
were individuals classified in the overweight BMI group, 
and 20% were classified in the normal weight and under-
weight BMI group. A depiction of high WBI scores by 
BMI group can be seen in Fig.  1. Mean scores were sta-
tistically significantly different between BMI groups, F (2, 
940) = 125.9, p < 0.001, η^2 = 0.12. WBI scores were lower 
for the normal weight and underweight group (M = 2.81, 
SD = 1.44) as compared to the overweight group (M = 3.40, 
SD = 1.50), and the obesity group had the highest WBI 
scores (M = 4.16, SD = 1.52). Post hoc analysis with a 

Bonferroni correction showed that the difference in mean 
scores between the normal/underweight group and over-
weight group, the normal/underweight group and obesity 
group, and between the overweight group and obesity 
group, were all statistically significant (p < 0.001 for all).

Beliefs about the causes of obesity
Canadians attribute obesity mainly to behavioural causes as 
compared to other causes. Forty four percent of the sam-
ple believed that behavioural factors are very or extremely 
important in causing obesity, compared to 38% for envi-
ronmental causes, and only 28% and 27% for physiologi-
cal and psychosocial causes, respectively. Among the most 
endorsed causes of obesity were overeating, physical inac-
tivity, and a high fat diet, at 71%, 67%, and 59% of the sam-
ple, respectively. Among the least endorsed causes were 
endocrine disorders, repeated dieting, and metabolic fac-
tors, at 35%, 38%, and 41% of the sample, respectively. An 
ANOVA revealed no statistical differences between the 
mean scores of the four subscales according to BMI cat-
egories. Beliefs in behavioural causes of obesity were posi-
tively associated with explicit weight bias scores (B = 0.46, 
t(921) = 5.58, p < 0.001), while beliefs in physiological causes 
of obesity were negatively associated with explicit weight 
bias scores (B = -0.16, t(921) = -2.14, p < 0.05). Explicit 
weight bias was not associated with beliefs in psychosocial 
or environmental causes of obesity (p = 0.50, p = 0.37). All 
these results are shown in Figs. 2a and 2b, and Table 2. The 
Lack of Willpower item on the Causes of Obesity 

Fig. 1 Mean Weight Bias Internalization by Body Mass Index Distribution
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Questionnaire was weakly correlated with the Dislike and 
Fear of Fat subscales, but moderately correlated with the 
Willpower subscale of the Anti-Fat Attitudes Questionnaire 
(r = 0.11, r = 0.21, r = 0.42; respectively)

Discussion
Results from this study showed that Canadians demon-
strated WBI to some extent and endorsed behavioural 
causes of obesity more than physiological, psychosocial 
and environmental causes. Females and individuals with 
higher BMIs had higher mean WBI scores, however a 
considerable portion of the sample who were categorized 
under the normal weight and underweight BMI category 
also expressed high levels of WBI. Beliefs in behavioural 
causes of obesity were associated with more explicit 

weight bias, while beliefs in physiological causes of obe-
sity were associated with less explicit weight bias. The 
endorsement of the different causes of obesity did not 
differ by BMI.

Our study adds to the literature by providing compa-
rable results to the few studies that measured WBI in 
population-based samples. The mean WBI of 3.38 in our 
study sample is comparable to the mean WBI in a sample 
of 2529 American adults (M = 3.36) generated from SSI, 
and relatively comparable to another sample from the 
same study of 519 American adults (M = 3.31) generated 
from an online data source called Mechanical Turk [25]. 
These mean scores are lower in comparison to samples 
of individuals who reported struggling with their weight, 
treatment seeking adults with obesity, and individuals 

a

b

Fig. 2 a Frequency of Endorsement of the Causes of Obesity by Subscale. b Frequency of Endorsement of the 14 Causes
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considering bariatric surgery (M = 4.72, M = 4.60, and 
M = 4.54, respectively); an expected result given the asso-
ciation between BMI and WBI. Only 18% of the partici-
pants in the study sample scored within the “high” WBI 
category, relative to the sample mean. Among these par-
ticipants, 20% were individuals with a BMI in the normal 
weight and underweight category. Although these results 
are only relative within our sample mean, they demon-
strate the persistence of WBI, even at high levels, among 
those who have a BMI in the normal or underweight 
range. High WBI was also found among individuals with 
higher BMIs, consistent with previous research that has 
documented an association between higher internalized 
weight bias levels and high BMIs [19, 26–28]. Individu-
als living with overweight and obesity are subjected to 
weight bias, stigmatization and discrimination and are 
therefore more susceptible to internalizing negative atti-
tudes about weight [19, 26]. Results from the Canadian 
ACTION study showed that individuals with obesity 
believe that obesity management falls under the respon-
sibility of the individual [29], which may be reflective of 
internalizing weight bias. Although there are BMI dif-
ferences in weight bias internalization, it does not dis-
pute the finding that individuals with normal weight and 
underweight also experience high WBI. This is impor-
tant to note in efforts to change the narrative around 
obesity, as it alleviates the misconception that only indi-
viduals with higher body weight are affected by the per-
ils of weight bias, and further highlights this as a larger 
systemic issue affecting the wellbeing of all individuals 
regardless of weight or size.

Levels of WBI differed according to sex with higher 
mean scores among females as compared to males. This 
finding is consistent with studies in the literature meas-
uring WBI among samples of adults with overweight 
and obesity [11, 19, 27, 30] as well as in one sample with 
Canadian adults of all body weight statuses [13]. How-
ever, direct comparisons are difficult to make as these 

previous studies reported gender differences between 
men and women and not sex differences. Due to societal 
pressures to conform to beauty standards, women are 
typically more vulnerable to biases based on physical 
appearance [14, 26]. The idealization of, and drive for, 
attaining a “thinner” body among women may contrib-
ute to this internalization of negative attitudes toward 
weight and weight gain [19]. Women also express more 
body weight and shape concerns than men, which can 
play a role in weight bias internalization [27, 28, 31]. The 
majority of the studies assessing this relationship found 
no gender differences in this relationship, however most 
samples consisted of mainly women with overweight 
and obesity [19, 28, 31]. Future research would benefit 
from accurately capturing sex and exploring sex dif-
ferences in WBI according to levels of body image and 
body weight concerns, among representative samples 
of the general population. Future studies should also be 
inclusive of individuals with diverse gender identities 
and appropriately capture gender to determine these 
differences in BMI.

There were no differences in BMI between the four 
Causes of Obesity subscales, this may be due to an 
engrained societal belief, among individuals of all body 
weight statuses, that obesity is primarily a behavioural 
problem that is caused by an inability to have control over 
one’s weight. This finding may also be linked to the level 
of weight bias internalization, as individuals who inter-
nalize negative attitudes about their own weight might 
also endorse the belief that obesity is primarily attributed 
to behavioural problems. Future research should explore 
whether WBI plays a role in the association between BMI 
and beliefs about the causes of obesity.

Consistent with our hypotheses and in line with results 
from a systematic review, our results showed that more 
Canadians believed behavioural causes of obesity were 
very or extremely important in causing obesity as com-
pared to environmental, physiological, and psychosocial 
causes. In one of the studies in this systematic review 
[32], as well as in a multinational study assessing weight 
bias across Canada, Iceland, Australia and the United 
States [14], beliefs in behavioural causes of obesity were 
associated with higher explicit weight bias; comparable 
to the results found in our study. Attributing obesity to 
behavioural factors lies within the belief that obesity is 
a condition within individual control, which reinforces 
negative stereotypes about these individuals and per-
petuates weight bias. We can speculate from these results 
that educating the public on the complexity of obesity 
as a chronic disease may help to reduce these nega-
tive weight-related attitudes. These results could inform 
future interventions aiming to determine if education on 
obesity can impact weight-bias attitudes, whether toward 

Table 2 Linear Regression: Explicit Weight Bias and Beliefs about 
the Causes of Obesity

Note. B Parameter estimate, COB Causes of Obesity. * p < .05. ** p < .01. *** 
p < .001. **** p < .0001 Adjusted for age, sex, ethnicity and body mass index (BMI)

Variable Explicit 
Weight Bias 
(B) (SE)

Sample (N = 921)

COB Subscale mean scores

 Behavioural Causes 0.46 (0.82)***

 Physiological Causes -0.16 (0.73)*

 Psychosocial Causes 0.06 (0.95)

 Environmental Causes 0.56 (0.06)
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others or self-directed through WBI. The results from 
this study could inform knowledge translation outputs 
to first disseminate information about the prevalence of 
weight bias among Canadians, and to also take action on 
reducing weight bias among the public through advocacy 
initiatives.

To the best of our knowledge, this is the first study to 
describe beliefs about the causes of obesity and levels of 
weight bias internalization among a sample of Canadian 
adults taken from the general population, inclusive of 
individuals across the weight spectrum. Our study had an 
equal representation of males and females, unlike other 
studies on weight bias internalization, which had samples 
of predominantly females or women living with over-
weight and obesity. This study was also the first to assess 
beliefs about the causes of obesity using a validated ques-
tionnaire. However, the findings in this study should be 
interpreted within the context of its limitations. Given the 
nature of a cross-sectional study, no causal relationships 
can be deduced, and no follow-up data was generated to 
assess changes in attitudes overtime; future longitudinal 
research is warranted to determine how these attitudes 
evolve. There were also no objective measures of any of 
the variables measured, as self-reported questionnaires 
are susceptible to social desirability bias and inaccura-
cies, particularly for height and weight measurements. 
Research shows that individuals tend to under-report 
their weight and over-report their height, which could 
have affected the BMI data reported in this study [33]. 
Moreover, there is no way of knowing if the participants 
in this study were given a clinical obesity diagnosis, since 
BMI was used a proxy measure to reflect obesity. Another 
limitation of this study was that other we did not have a 
measure of gender identity that is inclusive of all under-
represented groups. For this reason, it was not possible 
to conduct gender analyses and only binary sex analyses 
between males and females were conducted. This sample 
also had an overrepresentation of individuals who identi-
fied as white, future research should be more inclusive of 
individuals from other ethnic groups. Although our sam-
ple consisted of individuals across the weight spectrum, 
participants categorized into the underweight BMI group 
were underrepresented, and therefore grouped with 
those in the normal weight group for analyses. Future 
research should compare outcomes between individuals 
categorized in the underweight BMI group and those cat-
egorized in the normal weight BMI group as there may 
be important differences to note between the outcomes 
of these two groups.

Additionally, results on the beliefs about the causes 
of obesity might be biased, as the Causes of Obesity 
Questionnaire (COB) itself has a larger representation 

of behavioural causes of obesity (n = 5 items) as com-
pared to psychological (n = 4 items), physiological (n = 3 
items), and environmental causes (n = 2 items). This is 
not ideal for measuring these beliefs as there are multiple 
causes of obesity from all of these subscales and having 
an unequal representation of the factors could bias the 
results toward the most represented subscale, in this case 
for behavioural causes. This calls for future research to 
develop new scales that improve upon the limitations of 
the COB, in order to account for more factors that reflect 
other causes of obesity like environmental, psychosocial, 
and physiological causes. These new scales should also 
demonstrate the multifactorial and complex nature of 
obesity by considering that obesity is caused by an inter-
action of these subscales rather than singling them out. 
Another important limitation of this study is that experi-
ences of weight bias were not measured within the sam-
ple. As experiences with weight bias have been linked to 
weight bias internalization, including this information 
would have allowed for a greater understanding of how 
these measures of weight bias interrelate among a general 
population sample of adults in Canada.

Conclusion
Our study provides a comprehensive overview of pub-
lic attitudes on the various causes of obesity as well as 
insight into levels of weight bias internalization among a 
large sample of Canadian adults. Weight bias internaliza-
tion is prevalent among Canadians across all body weight 
statuses, with higher levels among females as compared 
to males. Moreover, the Canadian public endorses behav-
ioural causes of obesity more than environmental, physi-
ological, and psychosocial causes, which is related to 
more negative attitudes and bias against individuals with 
obesity. Results from this study may urge policy makers 
to educate the public on the complex causes of obesity 
beyond behavioural factors and push forward the agenda 
of changing the narrative around obesity, particularly 
around weight bias, as it is a social justice concern that 
extends beyond just individuals with obesity.
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