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Perception of human papilloma virus (HPV) 
vaccination during the COVID-19 pandemic
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Abstract 
The COVID 19 pandemic is far from over, and vaccines remain important tool for fighting the disease. As the preventive effects 
of the COVID-19 vaccine emerges, it is likely that the perception of importance and safety of vaccines have a positive effect 
on the acceptance of other vaccines. However, it is still unclear how COVID-19 pandemic has affected the general vaccination 
perception and acceptance. Therefore, the objective of this study was to investigate the impact of the COVID-19 pandemic on the 
perception of HPV vaccination. This study involved an offline survey of 161 women aged between 20 and 49 years who visited the 
gynecologic clinic at Chung-nam National University Sejong Hospital from January 2021 to June 2021. The questionnaire consists 
of items related to experience and knowledge of COVID-19 and HPV viruses, as well as attitudes toward HPV vaccination. 
Knowledge about COVID-19 virus and HPV correlated positively with their experiences (P = .011 and P = .045, respectively). 
Positive attitude was increased, and negative attitude was reduced toward HPV vaccination in the COVID-19 pandemic era. 
Participants stated that accurate information and cost reduction about HPV vaccine was needed to increase the HPV vaccination 
rate. During the COVID-19 pandemic era, positive attitudes towards HPV vaccination have tended to increase. To increase the 
HPV vaccination rate, public efforts are needed for further information and cost reduction.

Abbreviation: HPV = human papilloma virus.
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1. Introduction

SARS-CoV-2 infection was first confirmed in Wuhan, China at 
the end of 2019, and then spread worldwide,[1] leading to the 
declaration of a pandemic by the World Health Organization 
on March 11, 2020. As with the new infectious diseases of 
the past, the development of vaccines and treatments was 
spurred during the early days of fear, and in the summer of 
2020, messenger RNA vaccines were developed by Pfizer and 
Moderna in the US[2] and viral vector vaccines by AstraZeneca 
in Europe[3] for inoculated of populations worldwide. As the 
number of people vaccinated against the COVID-19 virus 
increases, public knowledge about the disease and hopes of 
vaccination return life to normal are increasing, but there are 
still skeptics and negative views about the vaccine; sudden 
death, myocardial disease, genetic modification, and useless-
ness of vaccination. Some studies reported that three out of 
10 U.S. citizens were uncertain whether they would receive the 
vaccine, and 1 in 10 said they would not get vaccinated against 
COVID-19.[4,5]

Meanwhile, cervical cancer by persistent infection with 
human papilloma virus (HPV) is the leading cause of death from 
cancer in women worldwide.[6] To reduce the HPV-attributable 
disease burden, vaccines against HPV have been introduced 
globally. These prophylactic vaccination has led to dramatic 
reduction of incidence of cervical cancer.[7,8] In 2019, 124 coun-
tries adopted the policy of HPV vaccination as part of their 
national immunization program for adolescent girls before they 
become sexually active.[9,10] Since June 2016, the Korea Disease 
Control and Prevention Agency has also introduced a two-dose 
schedule of bivalent or quadrivalent HPV vaccines for adoles-
cent girls aged 12 to 13 years as part of the national immuni-
zation program.[11] The number of cervical cancer is predicted 
to decrease after five decades of comprehensive vaccination.[12] 
Despite the extensive use of the HPV vaccine worldwide, safety 
concerns about HPV vaccination have not diminished, and con-
cerns about vaccine-related serious adverse events have under-
mined public confidence about immunization.[13] A survey of 
Korean parents who did not want their children to receive HPV 
vaccination indicated that 73.5% were reluctant because of 
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concerns about a serious adverse reactions such as difficulty 
breathing and weakness.[14]

Because the preventive effects of the COVID-19 vaccine are 
emerging, it is likely that perceptions of importance and safety 
of vaccination have a positive overall effect on the acceptance of 
a newly developed vaccine. One study showed that the aware-
ness of importance and safety of vaccination have a positive 
overall effect on the acceptance of a newly developed vaccine 
such as COVID-19 vaccine, and might positively affect individu-
al’s attitudes towards general vaccines including HPV vaccine.[5] 
However, data concerning about the awareness of COVID-19 
vaccine and HPV vaccination are scarce. Therefore, we inves-
tigated the perception of HPV vaccination during the current 
COVID-19 pandemic, through survey. We also studied how 
exposure to COVID-19 and HPV affects attitudes toward vac-
cines. Finally, we investigated methods to improve the HPV vac-
cination rates.

2. Methods and materials

2.1. Study design and participants

This cross-sectional study was conducted in Chungnam National 
University Sejong Hospital and approved by the Institutional 
Review Board of the hospital (IRB No. 2021-06-005). Data 
were collected from women aged 20 to 49 years who visited 
the gynecologic clinic for HPV vaccination from January 2021 
to June 2021.

2.2. Data collection

A paper questionnaire was designed by four expert gynecolo-
gists to collect the data. All survey data were self-reported by 
participants voluntarily. The questionnaire was distributed face-
to-face after obtaining participants’ written consent.

2.3. Questionnaires

	 1.	 Demographic information: This included items of age, 
body mass index, underlying disorder, smoking, occupa-
tion, education, marital status and income.

	 2.	 Reasons for vaccination: Women who were vaccinated for 
either COVID-19 or HPV were asked to select one reason 
for vaccination.

	 3.	 Experiences of COVID-19 and HPV: Yes/no questions 
of twelve items were asked about respondents’ expe-
rience with COVID-19 and HPV (Tables S1 and S2, 
Supplemental Digital Content, http://links.lww.com/MD/
H766). If the respondent answered yes to any one of the 
items, she was allocated to the experienced group. If the 
respondent answered no to all items, it was determined 
that she had no experience with the virus and was allo-
cated to the inexperienced group.

	 4.	 Knowledge of COVID-19 and HPV: Yes/no questions of 
nine in COVID-19 and ten items in HPV were asked to 
evaluate the respondent’s level of knowledge regarding 
COVID-19 and HPV (Tables S3 and S4, Supplemental 
Digital Content, http://links.lww.com/MD/H767). A total 
score was calculated by counting the number of questions 
with correct answer.

	 5.	 Strategy to improve the rate of HPV vaccination: All 
women were asked to select the best strategy to increase 
the rate of HPV vaccination (Table S5, Supplemental 
Digital Content, http://links.lww.com/MD/H768).

	 6.	 Change of attitudes towards HPV vaccination after 
COVID-19 pandemic: A questionnaire was administered 
using the 5-point Likert scale to determine whether the 
COVID-19 pandemic affected the perception and attitude 
towards the HPV vaccine (1, strongly disagree; 2 disagree; 

3, neither agree nor disagree; 4, agree; 5, strongly agree). For 
a positive question, a higher score means a positive change 
of attitude, and for a negative question, a higher score indi-
cates a negative change of attitude (Table S6, Supplemental 
Digital Content, http://links.lww.com/MD/H769).

2.4. Statistical analysis

Participants were classified into each group according 
to whether they had experience with Covid-19 or HPV. 
Knowledge scores of vaccines were compared between two 
groups divided by experience with Covid-19 or HPV using 
two-sample t test when the data were evenly distributed; oth-
erwise, Mann-Whitney test was used. Attitude scores towards 
COVID-19 vaccines were compared according to different 
baseline characteristics using one-way ANOVA. Pearson cor-
relation was used to evaluate the correlation between knowl-
edge of COVID-19 and HPV vaccines. A P value < .05 was 
considered statistically significant. All the analyses were per-
formed using IBM SPSS version 22.0 (IBM Corp., Armonk, 
NY).

3. Results
A total of 161 women completed the questionnaires. The base-
line characteristics of the study participants are summarized 
in Table  1. The median age was 27 years, ranging from 19 
to 49. One hundred and fifty-six participants were educated 
beyond college level and 111 participants were not married yet. 
Among the participants, 81.4% (131/161) were vaccinated with 
COVID-19 vaccine.

Table 1 

Baseline characteristics.

 Mean ± SD or N (%) 

Age 29.22 ± 6.66
BMI 21.20 ± 2.73
Underlying disorder
 � None 120 (82.76)
 � Cardiovascular disease 2 (1.38)
 � Pulmonary/Allergic disease 14 (9.66)
 � Endocrinologic disease 1 (0.69)
 � Others 8 (5.52)
Smoking
 � Current smoker 1 (0.62)
 � Past smoker 3 (1.86)
 � Never smoker 157 (97.52)
Occupation
 � Yes 148 (91.93)
 � On leave 2 (1.24)
 � No 11 (6.83)
Education
 � High school 5 (3.11)
 � College 131 (81.37)
 � Graduate school 25 (15.53)
Marital status
 � Single 113 (70.19)
 � Married 47 (29.19)
 � Cohabitation 0
 � Divorced 1 (0.62)
 � Widow 0
Income
 � <2000,000 9 (5.59)
 � 2000,000–4000,000 73 (45.34)
 � 4000,000–6000,000 19 (11.80)
 � 6000,000–8000,000 25 (15.53)
 � >8000,000 31 (19.25)

BMI = body mass index, SD = standard deviation.
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Reasons for COVID-19 vaccination are provided in Figure 1. 
A majority of the patients were vaccinated to ensure per-
sonal safety and the safety of those around them (38.2%), or 
because their occupation required vaccination (35.1%). Other 
reasons include fear of COVID-19 infection (10.7%), and to 
achieve herd immunity according to government policy (6.9%). 
Figure 2 shows the reasons for willingness to get vaccinated for 
HPV. Fear of cervical cancer was the major reason for HPV vac-
cination (68.3%), followed by confidence in vaccine safety and 
efficacy (19.3%). Suggestions by others (19.3%), expert recom-
mendations (5.6%) and wish for safe sex life (3.1%) were other 
reasons for HPV vaccination.

Knowledge scores of HPV and COVID-19 significantly cor-
related with experience with each viruses (Table  2). Women 
who had ever been tested for COVID -19 or who had close 
contact with a person diagnosed with COVID-19 showed 
higher scores in COVID-19-related knowledge (6.44 ± 1.261 
vs 6.93 ± 1.155, P = .011). Similarly, women who were ever 
tested for cervical cancer or HPV had higher scores com-
pared with those who were never tested (8.65 ± 1.166 vs 
8.27 ± 1.080, P = .045). Questions about respondents’ expe-
riences with COVID-19 and HPV are listed in Tables S1 and 
S2, Supplemental Digital Content, http://links.lww.com/MD/
H766. Questions evaluating the level of respondent’s knowl-
edge of COVID-19 and HPV are listed in Tables S3 and S4, 
Supplemental Digital Content, http://links.lww.com/MD/
H767.

Scores of attitudes towards HPV and COVID-19 vaccination 
were compared between experienced and inexperienced groups. 

Neither experience of COVID-19 nor HPV affected the attitudes 
towards HPV vaccination (P = .694 and P = .225, respectively). 
Furthermore, no correlation was found between attitudes 
towards HPV vaccination and knowledge of either COVID-
19 or HPV (Figures S1 and S2, Supplemental Digital Content, 
http://links.lww.com/MD/H765).

Table 3 shows the best strategy suggested by participants to 
improve the rate of HPV vaccination. The highest percentage 
of participants (47.2%) responded that the cost of the HPV 
vaccine should be lowered. Subsequently, information on the 
efficacy of the vaccine was required (38.1%), followed by infor-
mation on the safety of the vaccine (8.7%), which were the next 
two frequent responses.

Changes in perception and attitudes towards HPV vaccina-
tion in COVID-19 pandemic are shown in Figure  3. Out of 
60 points in total, the mean score among participants was 
40.9 ± 5.7. The average percentage of very positive/posi-
tive response was 49.8%, whereas the average percentage of 
extremely negative/negative response was 16.9%. During the 
COVID-19 pandemic, 39.8% of respondents came to trust 
the national health care system, whereas 11.2% did not. For 
64 out of 161 respondents (57.1%), the confidence towards 
medical staff increased and only 6.2% responded negatively. As 
for the perception of HPV vaccination, 62.7% of participants 
responded with increased interest towards HPV vaccination 
and 47.7% of participants answered that they understand the 
pharmacodynamics of HPV vaccination better after COVID-
19 pandemic. Increased confidence in the effectiveness of HPV 
vaccine was reported by 56.5% of respondents. Increased 

Figure 1.  Reasons for COVID-19 vaccination among participants who were vaccinated with COVID-19 vaccine.

Figure 2.  Reasons for willingness to get vaccinated for HPV among all participants. HPV = human papilloma virus.

http://links.lww.com/MD/H766
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concerns about the short-term complications of HPV vaccina-
tion after COVID-19 pandemic were reported by 42.2% of the 
participants. However, increased concerns regarding storage 
and storage for HPV vaccines were reported by only 27.3% 
of respondents, and only 26.1% responded with increased 
concerns for long-term safety of HPV vaccination during the 
COVID-19 pandemic.

4. Discussion
In this cross-sectional study, we investigated the perception of 
HPV vaccination during the COVID-19 pandemic and how 
exposure to COVID-19 and HPV affects attitudes towards vac-
cines. We also investigated the methods to improve the rate of 
HPV vaccination. Our study showed that participants stated 
positive changes in the perception and attitudes towards HPV 
vaccination during the COVID-19 pandemic, and knowledge 
score of HPV and COVID-19 significantly correlated with expe-
rience with each viruses. Best strategy suggested by participants 
to improve the rate of HPV vaccination was the proper infor-
mation on the efficacy and the safety of the vaccine, and the cost 
reduction.

We found that positive attitudes toward HPV vaccine tend to 
increase during the COVID-19 pandemic by asking questions 
on changes of perception and attitude during COVID-19 era 
among participants. Several studies have investigated factors 

affecting attitudes toward vaccination. Trust in the safety and 
efficacy of vaccines, individuals that administer vaccines or 
advise about vaccination, and the wider health system are all 
important factors influencing the vaccine decision-making pro-
cess.[15,16] Another study showed that vaccine effectiveness, side 
effects and the proportion of acquaintances vaccinated were the 
most important factors influencing respondents’ vaccination 
decisions.[17] In our study, the two items showing the most pos-
itive effect on attitude toward HPV vaccination were increased 
interest in the vaccine and increased belief in the efficacy of the 
vaccine. However, adverse events and safety concerns about 
HPV vaccines had the most negative effect on attitudes towards 
the vaccines, which was consistent with results of previous stud-
ies. Efforts to increase awareness of the efficacy and safety of 
vaccines are needed to increase the positive attitude toward 
HPV vaccines.

Our study indicate that awareness of the importance of vac-
cination expanded during the COVID-19 era. Recipients of 
HPV vaccine during the COVID-19 pandemic showed increased 
awareness of the importance of HPV vaccination. According to 
one study, COVID-19 vaccination increased the acceptance of 
influenza vaccination in previously eligible but unvaccinated 
people and inspired substantial increase in vaccination by newly 
eligible people.[18] Another study showed that an increase in 
efficacy from 50% to 90% was associated with a 10% higher 
mean willingness to receive COVID-19 vaccine. A reduction in 
the incidence of major side effects was associated with a 4% 
higher mean willingness to undergo vaccination.[19] A high level 
of knowledge concerning COVID-19 pandemic among Greek 
health care workers was significantly associated with positive 
attitudes and practices towards preventive health measures.[20]

According to our study, the majority of respondents replied 
that the vaccination rate can be raised by cost reduction and 
providing accurate information about the effectiveness and 
safety of the vaccine. This study also revealed that public trust 
in the national health system increased during the COVID era. 
Governmental recommendation is an important factor driving 
the vaccination rates.[21,22] If the vaccination rate increases via 
continuous government-level publicity and education on the 
importance of HPV vaccine, and cost reduction via the National 
Health Insurance system, it will greatly reduce the incidence of 
cervical cancer and the social costs related to cancer treatment.

The strength of our study was that the timing of the sur-
vey coincided with the peak time of the COVID-19 pandemic 
in Korea. The study period coincides with the period when the 
number of people with COVID-19 infection abruptly surged, 
which was from the end of 2020 to the spring of 2021. This is 
meaningful because, in the COVID-19 era, few studies investi-
gated the effect of COVID-19 vaccination on other diseases and 
changing perceptions regarding vaccines. However, the limitation 
of the study relates to the participant selection. The participants’ 

Table 2 

Correlation between experience and knowledge of COVID-19 
and HPV.

 Knowledge of COVID-19 Knowledge of HPV P 

No experience 6.44 ± 1.261 (n = 86) 8.65 ± 1.166 (n = 102) .011
Any experience 6.93 ± 1.155 (n = 75) 8.27 ± 1.080 (n = 59) .045

HPV = human papilloma virus.

Table 3 

Strategy to improve the rate of HPV vaccination.

Strategy to improve the rate of HPV vaccination N (%) 

Information on the efficacy of HPV vaccine 76 (47.2)
Reduced cost of HPV vaccine 67 (41.6)
Information on the efficacy of HPV vaccine 14 (8.7)
Information on the safety of HPV vaccine 2 (1.2)
Information on the target of HPV vaccination 1 (0.6)
Information on the pharmacodynamics 1 (0.6)

HPV = human papilloma virus.

Figure 3.  Changes in perception and attitudes towards HPV vaccination during COVID-19 pandemic. HPV = human papilloma virus.
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baseline characteristics, income and educational levels are simi-
lar. The survey included healthy young women without medical 
conditions and was limited to adults above 20 years of age, and 
adolescents who were recommended vaccination against cervical 
cancer were excluded.[11] Nevertheless, present study is an early 
study on the effect of exposure to COVID-19 on HPV vaccina-
tion, so it can be a good starting point for further investigation.

Public interest in the COVID-19 vaccine increased during the 
pandemic. We conducted a survey to determine the changes in 
public perception of HPV vaccination along with the COVID-
19 vaccine during the current pandemic.

In conclusion, interest in HPV vaccines has increased along 
with positive attitudes in the COVID-19 era. In particular, the 
effectiveness and safety of vaccines and trust in the national 
health care system affected public attitude. Therefore, it will be 
possible to increase the vaccination rate by delivering accurate 
information on the efficacy and safety of the HPV vaccine.
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