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Factors Associated with COVID-19 Vaccine Hesitancy in Korea
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COVID-19 vaccine hesitancy will likely increase in the unvaccinated general pop-
ulation because of several vaccine safety issues that arose during priority vaccination.
To investigate the potential rate of COVID-19 vaccine hesitancy in the unvaccinated
population and evaluate factors that affect the attitude towards vaccine acceptance,
a cross-sectional survey was performed. A telephone survey was conducted in 1,357
people older than 18 years; 99 were excluded from the analysis because they had already
been vaccinated (n=58) or hesitated (n=41) after an official call. The COVID-19 vaccine
hesitancy rate was 21.9% and was highest among those aged under 30 years (33.4%)
and lowest among those aged 65 years and over (8.7%). Age, occupation, and perceived
confidence in vaccine safety and efficacy were associated with vaccine hesitancy. These
findings suggest that public health authorities should strengthen the spread of correct

Article History:
Received December 21, 2021
Revised December 30, 2021
Accepted December 31, 2021

Corresponding Author:
Sun-Seog Kweon
Department of Preventive Medicine,

information, especially in the younger population, to increase vaccination rates.
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INTRODUCTION

The public health crisis caused by the COVID-19 pan-
demic continues worldwide since the first COVID-19 cases
were reported in Wuhan, China, in December 2019. As of
the third week of December 2021, more than 273 million
COVID-19 cases have been confirmed, and approximately
5.8 million COVID-19-related deaths have been reported
worldwide.! In Korea, more than 550,000 COVID-19 cases
and 4,600 deaths from COVID-19 have occurred.” To end
this crisis, increasing the level of herd immunity via vacci-
nation seems to be the most obvious “game changer” be-
cause there are few magic bullets in COVID-19 treatment.?
In December 2020, the United States Food and Drug
Administration (FDA) first approved the COVID-19 vac-
cines and the mass vaccination program against COVID-
19 started in Europe, United states, and Israel in early
December 2020.* As growing concerns about vaccine safety
and adverse effects of COVID-19 vaccine sufaced, vaccine
hesitancy has become an important issue in addressing the
pandemic. However, although the occurrence of serious
COVID-19 vaccine adverse effects varies by vaccine brands,
ages, and vaccination numbers, these effects are generally
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evaluated as very rare.”

The first COVID-19 vaccinations in Korea were given on
February 26, 2021. Vaccination of the first priority groups,
including high-risk health care workers and older adults
in overcrowded settings, and the second priority groups, in-
cluding those aged over 65 years, health care workers, and
individuals in various shelters, were initiated first. Since
the first COVID-19 vaccination in Korea, more than forty
million two dose vaccinations have been administered, and
more than ten million people have completed booster vacci-
nation, as of the third week of December 2021. Furthermore,
vaccination of children between the ages of 12 and 17 has
just begun. However, there are still more than 10 million
unvaccinated peoples in all ages, and the vaccination rate
of those over 80 years of age, the age group with the worst
clinical prognosis, does not exceed 90% yet.? Vaccination
of the general population was scheduled for the second half
of 2021.

The SAGE Working Group on Vaccine Hesitancy defined
vaccine hesitancy as delayed acceptance, reluctance, or re-
fusal of vaccination despite the availability of vaccination
services.® Before the COVID-19 pandemic began, the World
Health Organization (WHO) identified vaccine hesitancy
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as one of the 10 current global public health threats in 2019.
Even medical personnel have been known to exhibit vac-
cine hesitancy or skepticism. In an Israeli survey, the fu-
ture COVID-19 vaccine acceptance rate was 78% in doctors
and only 61% in nurses, compared with 75% in the general
population.”

Therefore, it is important to establish tailored strategies
to increase the potential acceptance rate of COVID-19 vac-
cination and decrease vaccine hesitancy. So, a cross-sec-
tional survey for unvaccinated people to evaluate the cur-
rent vaccine hesitancy status and identify the factors asso-
ciated with vaccine hesitancy was conducted in Korea.

MATERIALS AND METHODS

A cross-sectional telephone survey was performed in
March 2021 to estimate the intention to receive the COVID-
19 vaccine in the future and to evaluate the factors asso-
ciated with vaccine compliance among unvaccinated in-
dividuals who were not eligible for vaccination at the time
of the investigation. To achieve the representative sample
of general population, study subjects were selected from a
pool of interviewees from a public polling institution to be
included evenly by sex, age, and residence area. All study
subjects gave their phone number and consent to partic-
ipate in the telephone survey. Of the 1,357 people surveyed
over the age of 18 years living in Metropolitan Gwangju,
99 were excluded from the analysis because they had al-
ready been vaccinated (n=58) or had shown hesitancy (n=
41) after an official vaccination call. The analysis included
1,258 unvaccinated individuals who have not yet received
an official call. IRB approval of this study was obtained
(IRB no. CNUHH-2021-070). Ideal study sample size un-
der condition of population size (1.5 million), 95% con-
fidence interval, and margin of error (3%) is 1,067 individuals.
Demographic data, such as sex, age, occupation, and re-
gion, was self-reported. All participants were asked wheth-
er they intend to undergo future COVID-19 vaccination.
The answer choices were “Yes, as soon as the vaccine is
available”, “Yes, if it is the vaccine I prefer”, “Yes, but only
after learning more”, “No, I probably won’t receive the vac-
cine”, “No, I absolutely won’t receive the vaccine”, and “I
have not decided yet”. These answers were categorized into
three categories: “Yes”, the participants who will receive
the vaccine as soon as possible, or as long as it is their pre-
ferred vaccine, or after learning more; “Wait”, the partic-
ipants who have not yet decided; and “No”, the participants
who have no intention of receiving the COVID-19 vaccine.
Vaccine acceptance was defined as the category “Yes”, while
vaccine hesitancy was defined as the categories “Wait” or
“No”, according to the SAGE Working Group on Vaccine
Hesitancy.’ Those who had no intention of getting vacci-
nated were asked “What are the reasons that you will not
or are hesitant to receive the vaccine?”, and the seven possi-
ble answers were “Distrust efficacy and safety”, “No trans-
parency of the information disclosed by the government”,
“Don’t expect to be infected if I am not vaccinated”, “Anxiety
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over reported vaccine side effects”, “Poor health”, “History
of adverse reactions to vaccines”, and “Other reasons”.
Awareness of information about the vaccination plan, sat-
isfaction with vaccination preparedness, confidence in vac-
cine safety and efficacy, and fairness regarding vaccine
availability were assessed on a 10-point scale. They were
also asked about their preference of COVID-19 vaccine
manufacturer. Multivariate logistic regression was used to
identify factors associated with COVID-19 vaccine hesi-
tancy among the unvaccinated population. All analyses
were conducted in R (v3.6.3), and statistical significance
was based on a p-value of 0.05.

RESULTS

Table 1 shows the proportion intending to undergo
COVID-19 vaccinated according to demographic factors.
The vaccine hesitancy rate was 21.9% (‘Wait’ 13.8%, ‘No’
8.1%) and vaccine acceptance rate was 78.1% (“Yes, as soon
as the vaccine is available” 40.8%, “Yes, but only after
learning more” 31.6%, “Yes, if it is the vaccine I prefer”
5.6%). There was no difference according to sex (men 20.6%,
women 22.6%). The vaccine hesitancy rate was highest in
individuals under 30 years of age (33.4%) and lowest in
those 65 years or older (8.7%). Regarding occupation, health
care workers had the highest acceptance rate (83.7%), and
university students had the highest COVID-19 vaccine
hesitancy rate (35.5%). The greater the awareness of vac-
cine information, satisfaction with vaccine preparedness,
confidence in vaccine safety and efficacy, and fairness of
vaccine availability, the lower the vaccine hesitancy rate
(Table 1).

The most common reason for vaccine hesitancy was dis-
trust of the efficacy and safety of the vaccine (66.9%), fol-
lowed by anxiety caused by reported vaccine side effects
(41.8%), belief that they will not be infected (18.7%), poor
health (15.6%), adverse reaction after recent influenza vac-
cination (5.8%), and history of anaphylaxis (2.0%) (Fig. 1).

In the multivariate model, compared with subjects aged
65 years or over, the odds ratios (ORs) of vaccine hesitancy
in those aged 18-29, 30-39, 40-49, and 50-65 years were 1.91
(95% confidence interval [CI] 0.82-4.81), 1.57 (95% CI 0.67-
3.95), 1.60 (95% CI 0.69-4.00), and 1.83 (95% CI 0.67-5.14),
respectively. Students had the highest risk of hesitancy
(OR 2.53, 95% CI 1.07-6.77) compared with health care
workers. Except for students, there was no occupation that
showed a significant difference in the risk of hesitancy com-
pared to health-care workers. When occupations were group-
ed into “others”, no difference was found. The individuals
with confidence in the efficacy and safety of COVID-19 vac-
cine had lower risk of vaccine hesitancy as compared to in-
dividuals without confidence (OR 0.69, 95% CI 0.63-0.77).
Vaccine preference and history of adverse reaction were al-
so associated with the tendency of vaccine hesitancy.
Compared to individuals who responded as no brand pref-
erence, individuals who didn’t prefer any vaccine showed
higher vaccine hesitancy (OR 4.83, 95% CI 3.03-7.77). The
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TABLE 1. Acceptance and hesitancy rates of COVID-19 vaccine by the demographic factors and subjective assessment for vaccine policy

Acceptance Hesitancy p-value
Number (%) 982 (78.1) 276 (21.9)
Age <0.001
18-29 years 305 (66.6) 153 (33.4)
30-39 years 153 (78.9) 41 (21.1)
40-49 years 270 (84.4) 50 (15.6)
50-64 years 66 (82.5) 14 (17.5)
>65 years 188 (91.3) 18 (8.7)
Sex 0.473
Men 320 (79.4) 83 (20.6)
Women 662 (77.4) 193 (22.6)
Occupation <0.001
Health workers 36 (83.7) 7(16.3)
Production workers 45 (76.3) 14 (23.7)
Self-employed 51 (83.6) 10 (16.4)
Sales workers 77 (82.8) 16 (17.2)
Office workers 208 (81.9) 46 (18.1)
Full-time homemakers 144 (83.2) 29 (16.8)
Students 193 (64.5) 106 (35.5)
Others 104 (74.8) 35 (25.2)
Inoccupation 124 (90.5) 13 (9.5)
Awareness of information 5.9+2.2 5.2+2.1 <0.001
Satisfaction with preparedness 6.8+2.2 5.5+2.1 <0.001
Confidence in safety and efficacy 6.4+2.1 4.6+2.0 <0.001
Fairness of availability 7.0£2.2 5.9+2.2 <0.001
Preference for COVID-19 vaccine <0.001
I have a preferred vaccine 355 (84.5) 65 (15.5)
It doesn’t matter 566 (84.7) 102 (15.3)
There is no preferred vaccine 61 (35.9) 109 (64.1)
History of adverse reaction to vaccine 4(17.4) 19 (82.6) <0.001
Region 0.153
Dong-gu 132 (84.6) 24 (15.4)
Seo-gu 180 (77.9) 51(22.1)
Nam-gu 119 (75.3) 39 (24.7)
Buk-gu 325 (79.1) 86 (20.9)
Gwangsan-gu 226 (74.8) 76 (25.2)

Values are number of individuals (percentage) or meantstandard deviation, as appropriately.
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TABLE 2. Factors associated with the risk of COVID-19 vaccine hesitancy among the unvaccinated population

Multivariate OR (95% CI)

Variables

Model 1

Model 2

Model 3

Age
18-29
30-39
40-49
50-64
>65
Sex
Men
Women
Levels of subjective perception
Awareness of information
Satisfaction with preparedness
Confidence in safety and efficacy
Fairness of availability
Preference for COVID-19 vaccine
Any vaccine doesn’t matter
I have a preferred vaccine
No vaccine I prefer
History of adverse reaction
No

2.31 (1.30-4.26)
1.45 (0.75-2.85)
1.57 (0.86-2.98)
1.71 (0.75-3.85)

1 (reference)

1 (reference)
1.02 (0.73-1.42)

1.00 (0.93-1.08)
0.93 (0.84-1.03)
0.78 (0.71-0.87)
1.04 (0.94-1.14)

1 (reference)
0.74 (0.51-1.08)
4.82 (3.06-7.67)

2.31(1.28-4.36)
1.41 (0.72-2.85)
1.56 (0.84-3.04)
1.61 (0.68-3.74)

1 (reference)

1 (reference)
1.02 (0.73-1.43)

1.00 (0.92-1.08)
0.93 (0.84-1.03)
0.79 (0.71-0.88)
1.04 (0.94-1.14)

1 (reference)
0.73 (0.50-1.07)
4.76 (3.00-7.64)

1 (reference)

1.88 (0.96-3.82)
1.41 (0.72-2.86)
1.56 (0.84-3.04)
1.61 (0.68-3.74)

1 (reference)

1 (reference)
1.02 (0.73-1.44)

1.01 (0.93-1.09)
0.93 (0.84-1.03)
0.78 (0.70-0.87)
1.04 (0.94-1.14)

1 (reference)
0.74 (0.50-1.08)
4.83 (3.03-7.77)

1 (reference)

Yes

Occupation
Health workers
Students
Others

17.37 (6.01-63.28) 17.80 (6.17-64.76)
1 (reference)
2.80(1.08-8.25)
2.00 (0.79-5.80)

OR: odds’ ratio, CI: confidence interval.

OR (95% CI) of individuals with history of adverse reaction
was 17.80 (6.17-64.76). No significant association was ob-
served between vaccine hesitancy and sex, awareness, sat-
isfaction, fairness, or residence area (Table 2).

DISCUSSION

Although the acceptance rate of the COVID-19 vaccine
(78.1%) in this study was similar to that of previous re-
ports,”® only 40.8% of unvaccinated individuals reported
a definite intention for future COVID-19 vaccination. Similar
to previous studies, a noticeable difference in COVID-19
vaccine acceptance was observed between the youngest
and oldest populations.’ The difference in the vaccine ac-
ceptance rate according to age may be due to differences in
disease severity or infectivity. The higher acceptance rate
among the oldest may have resulted from their relatively
serious concerns about COVID-19 infection. Note that the
hesitancy rate was not lower in health care workers than
in other occupational groups, except university students.
Confidence in vaccine safety and efficacy was inversely as-
sociated with vaccine hesitancy. These findings are con-
sistent with studies conducted in other countries."” The
perceived safety and efficacy of the vaccine have been the
most common determinants of vaccine acceptance since
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the pre-COVID-19 era.'"" During the COVID-19 pan-
demic, several publications have shown that the strongest
predictors of COVID-19 vaccination intention are the safe-
ty of the potential vaccine' and benefits versus risks."* Pre-
ference for a particular vaccine manufacturer is a unique
issue of the COVID-19 pandemic that has not been care-
fully considered with other diseases, such as influenza. In
this study, only 33.4% of the participants responded that
they did not have a vaccine preference, while 5.6% responded
that they would be vaccinated only if given their preferred
vaccine. Preference for a particular manufacturer may
lead to skepticism regarding non-preferred COVID-19 vac-
cines and to a decrease in vaccination rates. In this study,
the factor that had the biggest effect on vaccine hesitancy
was the history of vaccine adverse reaction. Among the in-
dividuals having adverse reaction histories, the perceived
benefits and actually expected benefits compared to the
harm will be lower while the perceived and actual risk will
be higher.

As a limitation of this study, since the investigation was
conducted in the early stages of the national vaccination
response for COVID-19, it may be different from the cur-
rent ongoing situation, which is progressing up to the third
vaccination schedule. Nevertheless, it provides information
on the status of vaccination hesitancy and related factors



at the early stage of vaccination launching as a response
strategy against a pandemic.

In conclusion, to achieve a greater COVID-19 vaccine ac-
ceptance, public authorities should enhance perceptions of
the efficacy and safety of vaccines and urgently address the
hesitancy of the younger population. A successful COVID-19
vaccination program to decrease vaccine hesitancy should
include the spread of clear, timely messages advocating the
safety and efficacy of available COVID-19 vaccines.
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