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INTRODUC TION

Obesity is a chronic complex disease and a serious risk factor for 
health and quality of life complications, both short and long term 
(1). Globally, the prevalence of overweight (BMI > 25 kg/m2) or obe-
sity (BMI > 30 kg/m2) is greater than 20% (2,3). The prevalence has 
nearly tripled since 1975 (4), and by 2025, 21% of females and 18% 
of males are projected to be living with obesity (5,6). These alarm-
ing statistics are mirrored in data from the United States as well as 
Canada (7,8).

In December 2019, the first cases of coronavirus disease 2019 
(COVID- 19) were confirmed. This virus quickly became a pandemic, 
spreading worldwide with severe medical, psychological, social, and 
economic consequences. The link between obesity and COVID- 19 
has been extensively evaluated. A systematic review of approximately 
400,000 patients revealed that individuals with obesity were at a 
greater than 46% higher risk for COVID- 19 infection, 113% higher risk 
for hospitalization, and 74% higher risk for intensive care unit admis-
sion and they had a 40% increase in mortality (9). Clearly, COVID- 19 
is a threat to individuals living with obesity. To measure threat 
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Abstract
Objective: The aim of this study was to assess attitudes toward coronavirus disease 
2019 (COVID- 19) vaccination and the degree of fear of COVID- 19 among those living 
with obesity.
Methods: Two samples were recruited for an online survey: one sample was a rep-
resentative sample of Canadians living with overweight and obesity (n = 1,089), and 
the second was a convenience sample of individuals recruited from obesity clinical 
services or patient organizations (n = 980). Respondents completed ratings of their 
comfort receiving a COVID- 19 vaccination along with the Vaccine Hesitancy Scale 
and the Fear of COVID- 19 Scale.
Results: Approximately one- third of respondents, regardless of sample or weight cate-
gory, were not comfortable receiving a vaccination, and one- half expressed moderate 
or greater perceived risks of vaccination. Confidence in vaccinations was extremely 
low, especially for those in the clinical sample. Fear of COVID- 19 was substantial and 
predicted attitudes toward vaccination. Females were less comfortable receiving the 
vaccine and perceived more risks than males.
Conclusions: These results suggest those living with obesity are highly ambivalent 
about COVID- 19 vaccination. Despite their being at high risk, their confidence in vac-
cines is very low. Results suggest the need for patient- centered counseling, with a 
focus on shared decision- making to strengthen confidence and reduce perceived risk.
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perception, the Fear of COVID- 19 (FCV) Scale (10) has recently been 
developed but has not been used specifically in persons with obesity.

Now that vaccines against COVID- 19 have been developed, the 
task is to distribute them globally. However, in order for a vaccination 
program to control the virus by herd immunity, it is necessary to have 
a safe and effective vaccine administered to at least 75% to 85% of the 
population (11). However, the uptake of vaccination is dependent on 
the attitudes and concerns of the individual. As such, vaccination is a 
behavioral issue. The consequence of a delay in vaccination has been 
seen with other viruses, where there is regional clustering of infec-
tions from measles, mumps, and diphtheria (12,13). Vaccine hesitancy 
has become a significant public health concern. The World Health 
Organization -  Strategic Advisory Group of Experts on Immunization 
(WHO- SAGE) standardized a scale measuring vaccine attitudes 
(14,15). The Vaccine Hesitancy Scale (VHS) assesses confidence in 
vaccines as well as perceived risks (16). This scale was initially devel-
oped to assess parents’ attitudes toward vaccinating their children but 
was adapted to assess personal attitudes toward vaccination (17).

In an attempt to understand the psychosocial and behavioral im-
pact of the COVID- 19 pandemic on individuals living with overweight 
and obesity, we recently completed a survey- based study called 
EPOCH: Evaluation of the Pandemic on Obesity Care and Health.

The EPOCH survey included a broad assessment of the impact of 
the pandemic on behavior, emotions, and psychosocial functioning 
of those living with overweight and obesity. Of specific relevance 
to this paper, we included questions assessing comfort level in re-
ceiving a COVID- 19 vaccine, the VHS and the FCV Scale. This paper 
reports on the results of these measures in those living with over-
weight and obesity. Given the timeliness of understanding attitudes 
toward vaccines, we decided to publish this subset of data indepen-
dent from the entire data collected.

Our main questions in this paper include the following:

• How comfortable are individuals living with obesity in receiving a 
COVID- 19 vaccine?

• How confident are individuals living with obesity in vaccine pro-
grams in general, and what level of risk do they perceive?

• How common are fears of COVID- 19?
• To what extent does degree of obesity (overweight, class 1 obesity, 

class 2 obesity, class 3 obesity) impact attitudes toward vaccination?
• What are the correlates of vaccine hesitancy? For this question, 

we considered selected demographic behavioral and psychologi-
cal factors.

METHODS

Sample

The EPOCH survey (English only, June 22 to October 9, 2020) 
was conducted online and involved 2 samples. First, the survey 
was disseminated widely to medically supervised participants of 

obesity clinics and organizations throughout Canada and abroad 
(see online Supporting Information for details). We refer to these 
respondents as our clinical sample. Second, a survey company 
(Inet International, Thornhill, Ontario) collected responses from 
a representative sample of ~1,000 Canadians living with over-
weight or obesity. We refer to these respondents as our survey 
sample.

Study measures

This paper focuses specifically on attitudes and concerns about 
potential vaccination against COVID- 19. The following measures 
were part of the EPOCH survey and were completed by all re-
spondents. First, respondents were asked to rate their degree of 
agreement (using a 7- point Likert scale) with the following 2 state-
ments: “To what extent would you feel comfortable receiving a vac-
cine against COVID- 19 if it became available?” and “To what extent 
would you feel comfortable giving your children a vaccine against 
COVID- 19 if it became available?” Items were written such that the 
responses ranged from “Not at all” (1), through “Moderately” (4), to 
“Extremely” (7).

Study Importance

What is already known?

► Obesity is a risk factor for hospitalization, intensive care 
unit admission, and mortality from coronavirus disease 
2019 (COVID- 19).

► Vaccines have been developed to combat COVID- 19 but 
are dependent on acceptance by the population; hence, 
vaccine attitudes and fear play a strong role in achieving 
herd immunity.

What does this study add?

► Approximately 40% of those living with obesity were 
not comfortable receiving a COVID- 19 vaccination.

► In the context of significant fear of COVID- 19, especially 
for those in higher weight categories, confidence in vac-
cination programs was very low, especially in those pur-
suing obesity management.

How might these findings change the focus of 
clinical practice?

► In light of the significant ambivalence concerning 
COVID- 19 vaccination among those living with obesity, 
significant attention should be placed on communication 
skills promoting shared decision- making to reduce am-
bivalence and build trust in medical recommendations.
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Two validated scales were also administered:

1. VHS (17): This scale has 9 items that compose 2 subscales: 
Confidence in Vaccines (7 items) and Perceived Risks of Vaccines 
(2 items). Responses were coded on a 7- point Likert scale. 
Items were written such that the responses ranged from “Not 
at all” (1), through “Moderately” (4), to “Extremely” (7). We 
replicated a factor analysis based on this 7- point ranking and 
verified the original 2- factor structure (Cronbach α = 0.96 for 
Confidence subscale; 0.68 for the Perceived Risks subscale).

2. FCV Scale (10): This 7- item rating scale was shown to be reliable 
and have good construct validity, with a single factor. Unlike the 
other scales, these items were rated on a 5- point Likert scale, 
to preserve the format of the validated scale. Items were writ-
ten such that the responses ranged from “Strongly disagree” (1), 
through “Neither agree or disagree” (3), to “Strongly agree” (5). 
Using our data, we confirmed strong internal consistency of this 
measure (Cronbach α = 0.87). A factor analysis revealed 2 fac-
tors, in contrast to the original paper. Factor 1 (accounting for 
39.0% of variance), called the Physiological Fear subscale, was 
composed of the following items: “My hands become clammy 
when I think about coronavirus- 19”; “I cannot sleep because I 
am worrying about getting coronavirus- 19”; and “My heart races 
or palpitates when I think about getting coronavirus- 19.” This 
factor accounted for 38.9% of the variance. Factor 2 (33.1% of 
variance), the Psychological Fear subscale, included the following 
items: “I am afraid of COVID- 19”; “It makes me uncomfortable to 
think about COVID- 19”; and “I am afraid of losing my life because 
of coronavirus- 19.” The item “When watching news and stories 
about coronavirus- 19 on social media, I become nervous and anx-
ious” loaded almost equally on both factors. Because of the item 
content, it was assigned to the Psychological Fear subscale.

Data analyses

Descriptive analyses were used to describe the main results. Mean 
scores on the subscales of the VHS and the FCV Scale as well as the 
2 specific questions assessing comfort receiving the COVID- 19 vaccine 
were reported and compared using within- subjects ANOVA. Percentage 
responses to the items were also calculated where appropriate.

Our sample size was sufficient to allow for a comparison be-
tween the survey- based and clinical samples as well as the category 
of weight (overweight, class 1 obesity, class 2 obesity, and class 
3 obesity). These comparisons were conducted using a 2- factor 
ANOVA, with one 2 level factor (survey and clinical) and one 4 level 
factor (overweight, class 1 obesity, class 2 obesity, class 3 obesity).

Finally, we conducted a regression analysis to explore correlates for 
vaccine hesitancy. Separate regression equations were calculated for the 
Confidence and Perceived Risks subscales of the VHS and also for the 
rating of degree of comfort receiving a COVID- 19 vaccination. For each 
regression equation, we conducted a stepwise analysis. Demographic 
factors were entered as step 1, then behavioral factors were entered as 

step 2, and finally, psychological factors were entered as step 3 in the 
analysis.

A full analysis of the EPOCH survey database will be published 
elsewhere.

RESULTS

Respondents

A total of 2,078 respondents completed the survey. Of these, 1,098 
were from the representative Canadian survey (9.4% [103] with over-
weight, 56.0% [615] with class 1 obesity, 19.5% [214] with class 2 obe-
sity, and 15.1% [166] with class 3 obesity) and 980 from the clinical 
survey (9.3% [91] with overweight, 20.4% [200] with class 1 obesity, 
20.8% [204] with class 2 obesity, and 49.5% [485] with class 3 obesity). 
Detailed analyses of the demographic data will be published in a sepa-
rate paper. Nonetheless, it is notable that there were strong differences 
between the samples. The clinical sample was heavier than the survey 
sample, with almost 50% of the sample having BMI above 40 and more 
than 70% of the sample having BMI above 35 (only ~35% of the survey 
sample had BMI above 35). Expectedly, the clinical sample was primar-
ily female (82.5%), whereas the survey sample was balanced (50.2% 
female). In addition, almost none of the survey sample had undergone 
bariatric surgery, whereas more than 20% of the clinical sample had 
had bariatric surgery, and another 20% were awaiting or considering 
surgery. Although we attempted to recruit an international sample of 
clinical respondents, only 3.8% were from the US and 1.2% from other 
countries.

Attitudes toward vaccination

Figure 1A portrays the data on level of comfort to receive a COVID- 19 
vaccination as well as on the 2 subscales of the VHS. On average, re-
spondents were moderately comfortable receiving a COVID- 19 vac-
cination and more comfortable receiving the vaccine themselves than 
with their child receiving the vaccine (p < 0.001). Strikingly, the mean 
score on the Confidence subscale of the VHS was very low, signifi-
cantly lower than any other measure. Furthermore, Perceived Risks 
scores were in the low to moderate range (higher than the Confidence 
subscale, p < 0.001, but lower than the COVID- 19 scales, all p < 0.001).

Figure 1B portrays the percentage response to each of the scale 
ratings for the comfort receiving a vaccine for oneself and one’s 
child. Only just over half of the sample (54.1%) scored high (6 or 7) on 
the personal comfort scale, where 34.5% scored low on this scale (4 
or less). Comfort with one’s child receiving a COVID- 19 vaccination 
was slightly lower. Just under half (49.1%) scored 6 or above on this 
scale, and 41.5% scored low (4 or less).

Given that the mean scores on the VHS were so low, we 
examined the distribution of scores on each of the scale items 
(Figure 2). These results were striking. On the Confidence 
 subscale, the large majority of respondents reported very low 
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confidence. The majority of respondents scored low (4 or less) 
on the following items: “Vaccines are effective” (91.3% low con-
fidence); “Vaccines are important for my health” (92.4% low con-
fidence); “Being vaccinated is important for the health of others 
in my community” (92.7% low confidence); “All vaccines offered 
by the government programme in my community are beneficial” 
(89.4% low confidence); “The information I receive about vaccines 
from the vaccine programme is reliable and trustworthy” (85.7% 
low confidence); “Getting vaccines is a good way to protect myself 
from disease” (91.5% low confidence); and “Generally, I do what 
my doctor or health care provider recommends about vaccines” 
(90.2% low confidence). Regarding the Perceived Risks subscale, 
the majority of respondents perceived some risk, defined as 4 
or above: “New vaccines carry more risks than older versions” 

(59.0%); and “I am concerned about serious side effects of vac-
cines” (51.0%).

Next, we compared the mean scores on vaccine attitude items 
between samples (clinical and survey) and between those in differ-
ent weight categories using a 2- factor ANOVA. For the scales assess-
ing comfort receiving a COVID- 19 vaccine for oneself or one’s child, 
there were no differences based on the clinical versus survey samples 
nor were there any differences between those in the different weight 
categories, and there was no interaction between these 2 factors (all 
p values nonsignificant [ns]). The same lack of differences between 
survey and clinical samples and among weight categories or the in-
teraction of the 2 factors occurred for Perceived Risks (all p values 
ns). However, for the Confidence subscale of the VHS survey, re-
spondents reported higher confidence than the clinical sample (mean 

F I G U R E  1  (A) Mean scores on items assessing comfort level in receiving a COVID- 19 vaccine (self and child), as well as mean scores on 
the Confidence and Perceived Risks subscales of the Vaccine Hesitancy Scale. a,b,c,dWhere letters differ, there are significant differences 
between means. (B) Percentage breakdown to questions concerning comfort level receiving a COVID- 19 vaccination.
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= 2.38 vs. 2.14, p < 0.001). Follow- up analyses of the item scores 
showed lower confidence for the clinical sample on the following 
items: “Vaccines are important for my health” (Survey = 2.22, Clinical 
= 1.91, p < 0.001); “Vaccines are effective” (Survey = 2.31, Clinical = 

2.04, p < 0.001); “Being vaccinated is important for the health of oth-
ers in my community” (Survey = 2.12, Clinical = 1.82, p < 0.001); “All 
vaccines offered by the government programme in my community 
are beneficial” (Survey = 2.45, Clinical = 2.25, p < 0.018); “Getting 

F I G U R E  2  Items of the Vaccine Hesitancy Scale. Above the solid line are the items from the Confidence subscale. Below the solid line are 
the items from the Perceived Risks subscale.
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vaccines is a good way to protect myself from disease” (Survey = 2.29, 
Clinical = 2.06, p < 0.002); and “Generally, I do what my doctor or 
health care provider recommends about vaccines” (Survey = 2.34, 
Clinical = 2.04, p < 0.001). There were no differences in scores on the 
Confidence subscale (either total or item scores) among weight cate-
gories and no interaction effects between survey/clinical and weight 
category (all p values ns).

FCV Scale

The results from the FCV Scale are shown in Figure 3. Mean scores 
were generally low to moderate for each item and the mean of the 
scale. However, the score on the item “I am afraid of COVID- 19” 
was elevated. On this item, 65.2% of respondents reported either 
“Agree” or “Strongly agree.” In addition, a substantial proportion of 
respondents reported “Agree” or “Strongly agree” with the follow-
ing items: “It makes me uncomfortable to think about COVID- 19” 
(38.2%); “I am afraid of losing my life because of coronavirus- 19” 
(37.5%); and “When watching news and stories about coronavirus-
 19 on social media, I become nervous and anxious” (32.2%).

Comparisons based on the factor scores are presented in 
Figure 3. The Psychological Fear score was significantly higher than 
the Physiological Fear score (3.09 [1.01] vs. 1.80 [0.88], p < 0.001). We 
recoded these scale scores into low (response mean 2 or less) or high 
(4 and higher). Only 4.2% of respondents scored high (4 or 5 on the 
5- point scale) on the Physiological Fear subscale, whereas 55.9% of 
respondents scored high on the Psychological Fear subscale.

Next, we compared the Physiological and Psychological Fear 
subscale scores between the survey versus clinical samples and for 

those in the different weight categories using a 2- factor ANOVA as 
described here previously. Regarding survey compared with clini-
cal samples, we found that the clinical sample scored significantly 
higher than the survey sample on the Psychological scale (Survey 
= 2.97, Clinical = 3.23, p < 0.001) There was no difference between 
groups on the Physiological scale (ns).

Results of analyses comparing fear scores between the different 
weight categories showed significant differences based on weight 
status for both the Physiological (p = 002) and the Psychological 
Fear subscale (p = 0.001) scores. These differences are shown in 
Figure 4. There was a clear pattern whereby those in higher weight 
categories expressed greater fear scores.

Finally, we were interested in understanding the relationship 
between fear of COVID- 19 and vaccine attitudes. Regression equa-
tions were calculated using the Physiological and Psychological Fear 
subscales to predict VHS Confidence in Vaccines and Perceived 
Risks of Vaccines scores as well as comfort receiving the COVID- 19 
vaccination. Because there were differences in fear scores between 
survey and clinical samples as well as among weight categories, we 
used a stepwise regression model whereby sample and weight cate-
gory were entered as step 1 and the fear scales as step 2.

Results indicated that fear was a predictor of vaccine attitudes 
for all dependent measures. Considering the Psychological Fear sub-
scale, higher scores predicted higher Perceived Risks of Vaccines 
scores (Beta = 0.112, p < 0.001), lower Confidence in Vaccines 
scores (Beta = −0.172, p < 0.001), and higher comfort receiving the 
COVID- 19 vaccine scores (Beta = 0.115, p < 0.001).

For the Physiological Fear subscale, higher scores were associated 
with higher scores on the Confidence in Vaccines subscale (Beta = 
0.047, p = 0.032) and higher scores on the Perceived Risks of Vaccines 

F I G U R E  3  Mean responses to the Fear of COVID- 19 Scale, total score, and mean item scores.
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subscale (Beta = 0.166, p < 0.001). The Physiological Fear subscale did 
not predict the score on comfort receiving the COVID- 19 vaccine.

Correlates of vaccine hesitancy

Given that EPOCH was a broad survey of the experience of the pan-
demic by those living with overweight and obesity, we collected a 
number of additional measures beyond those focusing on vaccina-
tion and fear of the virus. We selected specific demographic, be-
havioral, and mental health factors to examine how they relate to 
vaccine attitudes. Regarding demographic factors, we included age, 
gender, geographic location, number of people living in a household, 
comorbidities, and history of bariatric surgery. Regarding behavioral 
factors, the EPOCH survey included items assessing engagement in 
social distancing, eating changes and challenges, activity, substance 
use, participation in flu vaccination, and access to medical care dur-
ing the pandemic. Finally, regarding mental health, we included 
weight stigma and scores on the General Anxiety Disorder scale 
(18) and the Center for Epidemiologic Studies- Depression (CES- D) 
depression screening scale (19). To control for compounding error 
rates, we used a stepwise regression analysis for each of the vac-
cine attitudes scores (Confidence and Perceived Risks subscales of 
the VHS as well as extent of comfort receiving a COVID- 19 vaccine). 
Specifically, we entered demographic factors on step 1, behavioral 
factors on step 2, and mental health factors on step 3. We report on 

the significance and percentage of variance accounted for at each 
step of the regression and also report the Beta weight and p values 
of any significant predictor at that step. Results are shown in Table 1.

Regarding being comfortable receiving a COVID- 19 vaccination, 
females were more comfortable than males, as were those with co-
morbidities. Those less likely to follow social distancing were more 
comfortable receiving the COVID- 19 vaccination, as were those who 
obtained a flu vaccination. Finally, those with higher scores on the 
CES- D depression screening scale were less comfortable receiving 
the COVID- 19 vaccination.

Next, considering the Confidence in Vaccines subscale, those 
with comorbidities had lower confidence scores. Those who re-
sist social distancing rules scored higher on the Confidence sub-
scale, and those who received a flu vaccination scored lower on 
the Confidence subscale. Those reporting increased cannabis use 
during the pandemic reported higher Confidence scores. Finally, 
those with higher depression scores reported greater Confidence 
scores.

Finally, considering the Perceived Risks of Vaccines subscale, 
females reported higher risks, as did those with a greater num-
ber of people in their household. Those less likely to social dis-
tance had higher risk scores, as did those who did not receive a 
flu vaccination. Those who struggled with healthy behaviors, such 
as increased smoking, increased cannabis use, and increased chal-
lenges in eating healthy, also scored higher on the Perceived Risks 
subscale.

F I G U R E  4  Significant differences between weight statuses for the Fear of COVID- 19 Scale; Physiological Fear and Psychological Fear 
subscales. C1, class 1 obesity; C2, class 2 obesity; C3, class 3 obesity; OW, overweight.
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DISCUSSION

With the availability of a COVID- 19 vaccination program, vaccine 
attitudes have become critical. Recent general population surveys 
have suggested that many people are reluctant to be vaccinated. In 
the US, 25% to 50% of Americans were willing to accept a vaccina-
tion against COVID- 19 when available (20,21). Data from Statistics 
Canada in June 2020 revealed that 57.5% of Canadians were very 
likely to obtain a COVID- 19 vaccine when available, and an addi-
tional 19.0% were somewhat likely to get vaccinated. Approximately 
5.1% were somewhat unlikely, 9.0% were very unlikely, and 9.4% 
remained unsure whether they would accept a COVID- 19 vaccina-
tion when available (22). An Angus Reid poll published on December 
14, 2020, revealed that 48% of Canadians would receive a vaccina-
tion as soon as available, 31% would accept a vaccine after a wait, 
14% would not accept a vaccine, and 7% remained unsure (23). 
Attitudes among those living with obesity are particularly important 
to understand, because obesity is a significant risk factor for poorer 
COVID- 19 outcomes and is associated with conditions that them-
selves are independent risk factors for severe COVID- 19 (24- 27).

Our survey results from those living with overweight and obesity 
are striking. Approximately one- third (34.5%) reported low comfort 
in receiving the COVID- 19 vaccination, with lower comfort ratings 
regarding having one’s child vaccinated. These results were indepen-
dent of degree of obesity or of being a survey or clinical respondent. 
Comfort levels were positively associated with being male, having 
more comorbidities, having lower depression scores, as well as not 
practicing social distancing and past acceptance of flu vaccinations. 

These results require replication but suggest that specific subgroups 
(e.g., females, those with no comorbidities or avoiding flu vaccinations, 
or those in emotional distress) might benefit from counseling based on 
communication and shared decision- making interventions. Although 
we intended to recruit a multinational sample of clinical respondents, 
we were not successful, recruiting only 3.8% of respondents from 
the US. In a post hoc analysis comparing the mean comfort score 
for receiving a vaccine between the US and Canadian respondents, 
the US sample was more confident (mean = 5.84) compared with the 
Canadian sample (mean = 5.04, p < 0.016). One needs to be cautious 
in interpreting this difference because of the small sample size, but this 
finding might suggest regional differences in vaccine attitudes.

Integral to the success of a vaccination program is one’s confi-
dence related to a vaccine. In our survey, confidence in vaccinations 
in general was extremely low, including perceived vaccine efficacy, 
their role in preserving good health, trust in government vaccination 
programs, and confidence in their health care practitioners’ recom-
mendations. These may be challenging attitudes to alter and again 
suggest the need for effective communication interventions.

Respondents participating in clinical obesity management 
programs were less confident in vaccinations than the general 
survey respondents. This may reflect greater skepticism or disil-
lusionment related to the weight bias experienced from the med-
ical system by most individuals with obesity (28). It may be that a 
certain level of trust is required in this rapidly changing pandemic 
and that these respondents are less trusting relative to the survey 
sample. Further research attempting to understand the drivers of 
vaccine confidence is needed. Respondents with higher physio-
logic COVID- 19 fear response, those with no comorbidities, those 

TA B L E  1  Results of regression equations predicting vaccine attitudes

Comfort receiving COVID- 19 vaccine VHS: confidence in vaccines
VHS: perceived risks of 
vaccines

p % Var Beta p % Var Beta p % Var Beta

Demographics (step 1) <0.001 2.9% — 0.001 1.4% — <0.001 1.9% — 

Gender 0.001 — −0.087 — — — 0.001 — 0.085

No comorbidities 0.034 — −0.055 0.001 — 0.088 — — — 

Number in household — — — — — — 0.001 — 0.089

Behavioral factors 
(step 2)

<0.001 14.0% — <0.001 21.0% — <0.001 7.2% — 

Social distance <0.001 — 0.143 <0.001 — 0.187 0.021 — 0.069

Flu vaccine <0.001 — −0.333 <0.001 — 0.397 <0.001 — 0.227

Increased smoking — — — 0.002 — 0.077 0.042 — 0.054

Increased cannabis — — — — — — 0.046 — 0.056

Challenged in healthy 
eating

— — — — — — <0.001 — 0.131

Psychological factors 
(step 3)

0.042 0.5% — 0.018 5.7% — 0.007 0.7% — 

CES- D 0.021 — −0.096 0.004 — 0.166 — — — 

Numbers in bold indicate statistically significant predictors.
CES- D, Center for Epidemiologic Studies- Depression; COVID- 19, coronavirus disease 2019; VHS, Vaccine Hesitancy Scale.
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who were less likely to social distance, those who avoided a flu 
vaccination, and those who reported higher levels of depression 
and substance use reported greater confidence, although overall 
confidence scores were still low. These results clearly indicate a 
need for communication strategies that assess confidence, iden-
tify drivers of low confidence, and encourage cognitive reframing 
using shared decision- making.

Risk perception is also an integral aspect of vaccination attitudes. 
More than 50% of our respondents considered newer vaccines less 
safe and to carry more serious risks than older vaccines. Perceived 
risk was associated with avoidance of flu vaccination, substance use, 
and less social distancing. Women and those who struggled with 
healthy eating also reported higher perceived risk.

At least 65% of all respondents acknowledged moderate to se-
vere fear of COVID- 19 infection; fear response was more psycholog-
ical than physiological. Many respondents strongly related to a fear 
of dying of this infection as well as a level of anxiety thinking about 
or being exposed to information related to COVID- 19. The greater 
one’s weight the more intense the psychological fear reported. This 
may be due to a heightened knowledge about the association be-
tween obesity and increased susceptibility, severity, hospitalization, 
intensive care unit admissions, and mortality from the COVID- 19 
infection (29,30). Further, respondents recruited through clinical 
obesity initiatives experienced significantly higher levels of fear 
compared with the general survey respondents. This may be due to 
increased exposure to the warnings associated with this infection 
for people living with obesity. Finally, those with heightened levels 
of fear reported increased comfort in receiving a COVID- 19 vacci-
nation but struggled with increased perceived risk of the vaccine.

Published literature suggests that several correlates exist that 
relate to COVID- 19 vaccine hesitancy. In a US study (21), there was 
a higher level of refusal for vaccination in women. Further, those 
concerned about contracting COVID- 19 infection were less likely 
to reject vaccination. Higher levels of comfort and confidence were 
associated to acceptance of a COVID- 19 vaccine (21). An Australian 
study reported that women, those with low perceived risk of 
COVID- 19, and those less trustworthy of vaccination programs were 
more likely to be resistant of vaccination (31). In our survey, women 
were less comfortable receiving a vaccine and more fearful of risks, 
consistent with previous research. Fear of contracting COVID- 19 
was associated with greater perceived risks. Interestingly, on the 
Psychological Fear subscale, greater fear predicted lower confi-
dence in vaccinations but greater comfort in the COVID- 19 vaccine. 
Clearly, further research is needed to better understand the rela-
tionships between fear and intentions.

Considering the results of this survey, it is critical to obtain a ful-
some understanding of the attitudes and concerns of those living 
with obesity as the global vaccination program continues. These 
individuals are at greater risk if they avoid vaccination and present 
with significant issues concerning their confidence and comfort in 
being vaccinated during this pandemic. Those in clinical care may 
be an especially important group, given that they expressed greater 
concerns and lower confidence than a comparison representative 

survey sample. Patient- centered communication and shared 
decision- making interventions are likely to prove essential in over-
coming the risks of this pandemic.

Limitations of the study include that it is a single- time cross- 
sectional assessment during the first wave of the pandemic. All of the 
scales reported in this paper were administered as part of EPOCH 
between June 22 and October 9, 2020. We are unable to comment 
on changes in attitudes and concerns over time. In addition, when the 
survey was undertaken, availability of the vaccine was not yet acces-
sible. Now that vaccines are currently available, vaccine fears and atti-
tudes may be further affected as well. In addition, the vast majority of 
data (including all of the survey respondents) are Canadian, so global 
generalization is not possible. Finally, we did not include a comparison 
sample of individuals not living with obesity. However, general survey 
results reported in the media suggest that the general population is 
more receptive to vaccination than those living with obesity, particu-
larly those representative of the clinical sample.

Among the strengths of this study are the fact that we sampled 
both the general population as well as those seeking help for obesity. 
Further, our sample size is very large, and we have strong represen-
tation from those in the high- BMI category groups. Furthermore, we 
used validated measurement instruments in an attempt to increase 
the veracity of the self- reported data.

The COVID- 19 pandemic has had devastating consequences 
worldwide for so many individuals. Those living with overweight 
and obesity are at significantly increased risk for worse outcomes, 
including increased morbidity and mortality. Despite this, there 
was low to moderate fear of COVID- 19. This gap in comfort and 
confidence in the vaccine along with increased understanding of 
risk must be narrowed such that a successful vaccination program 
along with other infection control measures can help eradicate this 
coronavirus. Health authorities must work aggressively to con-
tinue to inform and educate about the advantages of a vaccine 
program while building confidence by transparent and trustworthy 
communication.O
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