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ARTICLE INFO ABSTRACT

Keywords: Background: Patients with obesity are at a high risk of severe disease and death from Coronavirus Disease 2019
Obesity (COVID-19). Vaccination offers a safe and effective means of reducing this risk. The rate of COVID-19 vaccine
COVI,D'I_Q refusal in patients with obesity is unknown.

Vaccination

Methods: Patients with obesity were administered validated questionnaires assessing COVID-19 fear, general
vaccine hesitancy, and COVID-19-specific vaccine hesitancy.

Results: 507 participants completed the study. COVID-19 vaccine hesitancy was high: Fifteen percent of patients
refused COVID-19 vaccine. Hesitancy related to other vaccines was also high: Eight percent of patients refused a
vaccine in the past, and 15% delayed a vaccine. Fear of side effects and doubts regarding effectiveness were the
most common reasons for vaccine refusal.

Conclusions: Despite high risk for complications, vaccine hesitancy is high among patients with obesity. Targeted

Vaccine hesitancy

public health interventions are critical to reduce vaccine hesitancy and improve vaccination rates.

1. Introduction

The COVID-19 pandemic is one of the world’s largest and most lethal
in recorded history, with over 250,000,000 cases and over 5,000,000
deaths as of November 2021." Patients with overweight and obesity are
at high risk with regard to COVID-19 infection. Patients with overweight
and obesity who contract COVID-19 have a higher risk of hospitaliza-
tion, severe disease, need for mechanical ventilation, and death from
COVID-19 compared to patients with a BMI within the normal range.”
The prevalence of overweight and obesity has increased significantly in
both developed and developing countries over the past thirty years, with
over thirty percent of the populations of many developed and devel-
oping countries suffering from these conditions, and attempts to
decrease prevalence have been unsuccessful. Therefore, efforts to pre-
vent COVID-19 infection in this high-risk and increasingly populated
group are critical.

The year 2021 has seen the advent and widespread availability of

several vaccinations against COVID-19, offering a highly safe and
effective method of prevention.® However, the rate of increase in the
fully-vaccinated proportion of the population in most developed coun-
tries has slowed, with vaccination rates falling well short of the
approximately 65% needed for herd immunity. Vaccine hesitancy,
defined by the World Health Organization (WHO) as “a delay in
acceptance or refusal of vaccination despite the availability of vacci-
nation services,“” is a major contributor to suboptimal COVID-19
vaccination rates. COVID-19 vaccine hesitancy has been well-studied
in other marginalized groups, but the lack of dedicated studies
regarding COVID-19 vaccine hesitancy in patients with obesity is a
concerning gap in the obesity literature. One prior study of COVID-19
vaccination attitudes in patients with obesity does exist, but it was
conducted in mid-2020, before vaccines were available, and when the
question of vaccine acceptance was purely hypothetical.® Revised data
in the era of widely-available vaccines are sorely needed.

An understanding of the motivations and intentions regarding
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COVID-19 vaccination in patients with obesity is critically needed to
guide public health interventions to maximize vaccination rates in this
high-risk group. Bariatric surgeons are highly trusted by their patients
and are perceived by patients as empathetic and understanding’; these
are crucial qualities that can be used to surgeons’ advantage to promote
vaccine awareness and uptake among this patient population. Further-
more, patients who have undergone bariatric surgery continue to follow
closely with their surgeons,® in many cases making the surgeon the
patient’s primary contact with the medical system and again providing
an opportunity for vaccine advocacy. Therefore, in this study, we pre-
sent the first investigation of COVID-19 vaccine hesitancy among pa-
tients with obesity who are being evaluated for bariatric surgery in the
era of widespread vaccine availability.

2. Materials and methods

A cross-sectional questionnaire-based survey was conducted among
patients who visited a university hospital in Istanbul, Turkey in
August-September 2021. All participants were aged 18 and older, pre-
sented with a chief complaint of obesity (body mass index [BMI] 30 or
above), and were seeking or had previously had bariatric surgery. Pa-
tients with a diagnosis of cancer were excluded. Demographic and
clinical data regarding chronic medical conditions, previous COVID-19
testing and diagnosis, and bariatric surgery status were collected; for
analysis, participants were stratified by bariatric surgery status. A pilot
with 20 participants was initially performed, and the survey was found
feasible by the participants. Informed consent was obtained from each
participant. The response rate was 100%. This study was approved by
the Institutional Review Board of the university hospital.

COVID-19 fear was assessed with the Fear of COVID-19 Scale
(FCV-19S). FCV-19S was developed in 2020 by a multinational collab-
orative.” FCV-19S assesses various aspects of COVID-19-related fear,
including fear of death from COVID and symptoms of COVID-19-related
anxiety, and quantifies these as a scale ranging from 7 (lowest fear of
COVID-19) to 35 (highest fear of COVID-19). FCV-19S has robust psy-
chometric properties and reproducibly quantifies the severity of fear.
Response patterns are not affected by respondent age or gender. The
scale has been validated in Turkey and other countries.'®'®

Vaccine hesitancy was assessed per the World Health Organization
(WHO) Strategic Advisory Group of Experts on Immunization (SAGE)
definition, which has been employed worldwide for assessment of vac-
cine hesitancy.'®

COVID-19 vaccine hesitancy was assessed via the Vaccination Atti-
tudes Examination (VAX) scale. VAX measures anti-vaccination senti-
ment and was initially developed in 2017.?° The VAX scale can be
adapted to assess attitudes toward specific vaccines and has high in-
ternal consistency and validity. Responses are associated with past
vaccine acceptance as well as intentions regarding future vaccines. The
VAX scale has been adapted to assess COVID-19 vaccine hesitancy, and
has been implemented in several countries.?'>*

Statistical analysis: Statistical analyses were performed with SPSS
statistical software version 24 (IBM Corporation, Armonk, New York,
USA). Results are presented as frequencies and percentages for cate-
gorical variables, the mean and standard deviation for normally
distributed continuous variables, and the median, range and inter-
quartile range (IQR) values for non-normally distributed continuous
variables. The normality of the variables was checked with the Shapiro-
Wilk test. The Mann-Whitney U Test was used for the comparison be-
tween independent groups of continuous variables that did not show
normal distribution. Wilcoxon Signed Rank Test was used for the com-
parison of continuous variables that did not show normal distribution
between dependent groups. Chi-square test was used to compare cate-
gorical variables between independent groups. Results with a p-value of
less than 0.05 were considered significant.
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3. Results

A total of 507 eligible participants were recruited to the study and
completed the questionnaire. Eighty-seven percent of participants were
female. The median participant age was 35 years (range: 19-59 years).
The majority of participants (65%) had at least a high school education.
Fifty-three percent of patients had a history of bariatric surgery. De-
mographic and clinical data for the cohort are displayed in Table 1.

Twenty-nine percent of participants (148 participants) had a per-
sonal history of COVID-19. Of these, 13% required hospitalization for
COVID-19-related complications, and 53% had at least one long-term
side effect of COVID-19. Characteristics of the subset of patients with
a history of COVID-19 infection are displayed in Table 2.

Fear of COVID-19 was moderate to high among participants: the
mean FCV-19 score was 19 £ 6.

General vaccine hesitancy sentiment was high among participants.
Eight percent of patients stated they had refused a recommended vac-
cine for themselves or their child in the past, and an additional 15% of
patients had delayed a vaccine. Vaccine hesitancy responses are dis-
played in Table 3.

COVID-19-specific vaccine hesitancy was also high: 15% of partici-
pants stated that they would refuse COVID-19 vaccination. Of the subset
of patients who did not have a history of COVID-19, 12% stated that they
would refuse vaccination. Of the subset who had a history of COVID-19,
a significantly higher proportion, 24% (p = 0.001), stated that they
would refuse vaccination. There was no difference in COVID-19 vaccine
hesitancy based on level of education: 16% of patients with less than a
college education stated that they would refuse vaccination, compared
to 12% of patients with a college education or higher (p = 0.375). The
most common reasons for vaccine refusal were fear of side effects (64%),
doubt about effectiveness (54%), and suspicion of short production
timeline (50%). COVID-19 vaccine hesitancy responses are displayed in
Table 4.

A subset analysis based on bariatric surgery history (group 1, sur-
gery; group 2, no surgery) was performed to identify potential differ-
ences between subgroups. Mean BMI was significantly lower in group 1
(group 1, 31.1 kg/m?%; group 2, 40.4 kg/m? p < 0.001). There were no
other statistically significant differences between subgroups with regard

Table 1
Demographic and clinical characteristics of participants.

Median (range)

Age (years) 35 (19-59)
N (%)
Gender
Female 439 (86.6)
Male 68 (13.4)
Highest level of education attained
Elementary school 84 (16.6)
Middle school 86 (17.0)
High school 206 (40.6)
College or beyond 122 (24.1)
Unknown 9(1.8)
History of bariatric surgery
Yes 268 (52.9)
No 239 (47.1)
If bariatric surgery history, number of medical comorbidities prior to surgery
0 142 (53.0)
1 80 (29.9)
2 28 (10.4)
3 or more 18 (6.7)
Number of medical comorbidities at present
0 386 (76.1)
1 69 (13.6)
2 25 (4.9)
3 or more 27 (5.3)
History of COVID-19 infection
Yes 148 (29.2)

No 359 (70.8)
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Table 2
Clinical characteristics of participants with a history of COVID-19
infection.

Median (range)

Age (years) 35 (20-54)
N (%)
Gender
Female 131 (88.5)
Male 17 (11.5)
Hospitalization for COVID-19
Yes 19 (12.8)
No 129 (87.2)
Long-term COVID-19 side effects®
None 70 (47.3)
Fatigue 18 (12.1)
Myalgias 21 (14.1)
Taste or smell changes 17 (11.4)
Respiratory 6 (4.1)
Cardiac 18 (12.2)
Gastrointestinal 2(1.4)

@ Percentages total more than 100 because participants could
select more than one response.

Table 3
Vaccine hesitancy.
Yes [N No [N
(%)] (%)]
Have you ever refused a vaccine for yourself or a child 40 (7.9) 467
because you considered it as useless or dangerous? (92.1)
Have you ever postponed a vaccine recommended by a 15 (3.0) 492
physician? (97.0)
Have you ever had a vaccine for a child or yourself despite ~ 134 373
doubts about its efficacy? (26.4) (73.6)
Table 4
Intentions regarding COVID-19 vaccine.
If a vaccine against the coronavirus was available, would you get N (%)
vaccinated?
Yes 429
(84.6)
No 78 (15.4)
If no, why?*
Fear of side effects 50 (64.1)
Doubt about effectiveness 42 (53.8)
Suspicion of short production timeline 39 (50.0)
Lack of concern about COVID-19 13 (16.7)
I don’t know where or how to receive it 0 (0.0)
Other 3(3.8)

@ Percentages total more than 100 because participants could select more than
one response.

to age, gender, education, prior COVID-19 infection, hospitalization for
COVID-19, incidence of long-term COVID-19 side effects, general vac-
cine hesitancy sentiment, COVID-19 vaccine refusal, reasons for vaccine
refusal, or FCV-19S score.

Clinical characteristics of participants in group 1 prior to versus after
bariatric surgery were compared. The mean number of medical
comorbidities was statistically significantly lower postoperatively (p <
0.001). BMI decreased by a mean of 15 kg/m? after surgery (mean
percent total body weight loss, 33%; mean percent excess BMI lost,
75%). Mean postoperative body mass was significantly lower than
preoperative body mass (p < 0.001).

4. Discussion

In this study, we present the first investigation of COVID-19 vaccine
hesitancy rates among patients with obesity. Using validated
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questionnaires to assess general vaccine hesitancy behaviors and
COVID-19-specific vaccine hesitancy, we found alarming rates of vac-
cine hesitancy in this population: Fifteen percent of participants stated
that they would refuse COVID-19 vaccination, and eight percent of
participants stated that they had refused at least one other vaccine in the
past. The lack of data regarding vaccine hesitancy rates in overweight
and obese patients has been specifically highlighted as a shortcoming of
the current COVID-19 literature®®; the present study fills this critical
gap.

Vaccine hesitancy has had serious detrimental effects on global
health in recent decades and has resulted in the failure to eradicate
several preventable infectious diseases as well as the reemergence of
previously-eradicated diseases. Vaccine hesitancy in the setting of the
ongoing COVID-19 pandemic adds even more urgency to this global
health concern. As of November 2021, multiple COVID-19 vaccines have
been developed, and mass administration programs have been initiated
in most countries, including Turkey.>?° However, vaccination rates
have generally not reached the 60-70% required for herd immunity
even in countries where vaccines are the most widely available.” Vac-
cine hesitancy is a major contributor to this failure, and understanding
the underlying drivers of vaccine hesitancy is critical to improve
vaccination rates, particularly in high-risk populations such as patients
with obesity in the present study.*

Our finding of high COVID-19 vaccine hesitancy rates in patients
with obesity is alarming given that patients with overweight and obesity
are at a higher risk of severe disease and death from COVID-19
compared to patients with normal BMI. An American series of over
149,000 patients with COVID-19 identified increasing BMI as a risk
factor for hospitalization, mechanical ventilation, and death.” These
findings are not unique to American patients: Similar findings have been
observed in series from Turkey”’ and numerous other countries.
Therefore, prevention of initial infection is critically important this
population, and the high rates of vaccine hesitancy in this population
identified in the present study are of even greater concern than in the
general population. Interventions to address vaccine hesitancy and in-
crease vaccine uptake in this population are therefore critically needed.

Further complicating the high rates of vaccine hesitancy among pa-
tients with obesity identified in the present study is the influence of
weight stigma on healthcare for patients with obesity. Weight stigma is
the pervasive and complex set of societal biases toward individuals with
overweight and obesity that are founded upon blaming these individuals
for their weight. Weight stigma affects individuals with obesity in
essentially every interpersonal domain of modern life, including
healthcare. Studies of healthcare provider attitudes toward patients
have revealed negative feelings toward patients with obesity, and mis-
conceptions about patients with obesity, including laziness, low intel-
ligence, and lack of self-control, are frequent.”®?° These biases translate
not only into negative perceptions of the healthcare system and reluc-
tance to seek care on the part of patients with obesity, but into decreased
use of healthcare interventions by objective measures. Higher BMI is
associated with lower receipt of numerous preventive health in-
terventions, including, notably, influenza vaccination, even after
adjusting for other socioeconomic characteristics such as education level
and income.* The effect of weight stigma on preventive health seeking
among patients with obesity is life-threatening when applied to refusal
of a lifesaving vaccine, and must be taken into consideration when
designing vaccine outreach programs for patients with obesity, as dis-
cussed below.

Despite compelling safety and efficacy data, concerns regarding side
effects and doubts regarding vaccine effectiveness are the most
frequently-identified drivers of COVID-19 vaccine hesitancy. The pre-
sent study identified similar themes. Of the 15% of patients who stated
that they would refuse the COVID-19 vaccination, fear of side effects and
doubt about effectiveness were the most commonly cited reasons for
refusal. These fears and doubts are objectively unfounded. The available
vaccines for COVID-19 are highly effective.® Furthermore, they are
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extremely safe. The overwhelming majority of vaccine-related adverse
events are mild in severity, and even the most dreaded severe side effects
are exceedingly rare. For example, vaccine-related myocarditis, which
was widely sensationalized in the media in mid-2021, was observed in
only 5565 individuals out of a total of 129,000,000 vaccinated in-
dividuals, or only 0.004%.° Another widely-publicized adverse event
observed after administration of the AstraZeneca vaccine (AZD1222),
cerebral venous thrombosis due to vaccine-induced immune thrombotic
thrombocytopenia, had an incidence of 5.0 per million, still favorable
compared to the incidence of 39.0 per million observed for cerebral
venous thrombosis from COVID-19.°

Public health outreach is essential to correct misinformation
regarding COVID-19 vaccine efficacy and safety, especially among pa-
tients with obesity. Methods to reduce vaccine hesitancy and increase
vaccination rates in marginalized populations have been well-described
by other groups. In general, successful strategies involve the wide
dissemination of accessible and understandable public health messaging
via both traditional media and social media channels, personal story-
telling from a source with whom the target population can personally
identify, and the involvement of the target population and their com-
munity leaders in the public health education process. For example, an
educational campaign aimed at increasing vaccination rates in patients
with obesity can feature a patient with obesity sharing their personal
story of hospitalization from COVID-19 and expressing their wish that
they had been vaccinated to avoid contracting this potentially life-
threatening disease, and can also feature a bariatric surgeon who is
well-known and trusted in the target community providing their pro-
fessional recommendation to get vaccinated.

COVID-19-related fear was high among study participants. The mean
FCV-19S score was 19; a score of 16.5 or higher is predictive for anxiety
and post-traumatic stress disorder.®' High COVID-19-related fear coex-
istent with high vaccine hesitancy seems contradictory: High fear of a
disease would be expected to coincide with high uptake of its preventive
measure. Misinformation and false beliefs regarding side effects and
efficacy, as discussed above, likely contribute to this contradiction.
Trustworthy vaccine education that replaces misinformation, and
rationally describes this population’s high-risk status without using
scare tactics, will likely convert fear of COVID-19 into a motivating
factor to improve vaccination rates.

As expected, we identified statistically significantly lower mean BMI
in the subgroup of patients who had a history of bariatric surgery (mean
31.1 kg/m?) compared to patients who had not had bariatric surgery
(mean 40.4 kg/mz), concordant with numerous previous studies
demonstrating the effectiveness of bariatric surgery for weight reduc-
tion. However, there were no significant differences between these
subgroups with regard to any other demographic or clinical variable
measured, including, notably, fear of COVID-19, general vaccine hesi-
tancy, and COVID-19 vaccine refusal. These findings suggest that pre-
and post-bariatric surgery patients should both be monitored equally
and carefully for refusal of COVID-19 vaccination as well as other rec-
ommended adult vaccinations.

Limitations: This study was conducted among participants with
obesity who sought care at a bariatric surgery clinic in an urban
metropolis, and therefore may not be generalizable to individuals with
obesity in other settings. The majority of participants were young and
female, and findings may not be entirely generalizable to older and/or
male patients. Most demographic and clinical variables were self-
reported by participants and were not verified by the investigators.
The validated, quantitative assessments used to measure vaccine hesi-
tancy in this study did not allow further qualitative exploration of pa-
tient attitudes. Patients in the present study were those who have
interacted with a bariatric clinic, and patients with obesity who have not
interacted with a bariatric clinic are not represented; this population of
patients may have even higher vaccine hesitancy associated with
healthcare mistrust and hesitancy to seek care.
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5. Conclusions

Patients with obesity are at high risk of COVID-19-related compli-
cations and death. Unfortunately, COVID-19 vaccine hesitancy in this
population is high, with 15% of patients refusing vaccination. Fear of
side effects and doubts regarding effectiveness are the most common
reasons for refusal. Tailored public health education is essential to cor-
rect misinformation and false beliefs and improve vaccination rates in
this high-risk population.
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