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A B S T R A C T   

Purpose: The coronavirus disease of 2019 (COVID-19) pandemic has increased public awareness of infectious 
diseases and interest in vaccines, including the human papilloma virus (HPV) vaccine. We investigated differ
ences between parental gender and intentions to vaccinate their child for HPV and COVID-19. 
Methods: We analyzed data from Japan’s COVID-19 and Society Internet Survey (JACSIS), a web-based cross- 
sectional survey of 2,444 respondents in 2021. 
Results: Females were more knowledgeable and more afraid of HPV and COVID-19 than males. The proportions of 
females in favor of, or against, HPV vaccination was higher than among males. The fathers’ intention for HPV 
vaccination was significantly associated with the child’s gender, knowledge regarding HPV, and intention to 
inoculate with the COVID-19 vaccine. The mothers’ intention was also associated with her knowledge of HPV 
and her intention to seek the COVID-19 vaccine, but it included a greater fear of HPV infection. Both male and 
female parents favored the COVID-19 vaccine over the HPV vaccine. Parents approving of COVID-19 vaccination 
believed in the overall efficacy of vaccines and were more receptive to opinions from the administration and 
physicians, even if the parent was currently against HPV vaccination. 
Conclusions: Mothers were more knowledgeable about HPV and more favorable to vaccinate their child for HPV 
than fathers. The intention to have children COVID-19 vaccinated was also higher than for HPV vaccination. 
During this period of heightened public interest in vaccines due to the COVID-19 pandemic, this is a good time to 
educate and inform the public about HPV.   

Introduction 

The human papillomavirus (HPV) vaccine is effective in the pre
vention of HPV infection, the leading cause of cervical cancer [1,2]. The 
World Health Organization (WHO) has listed the following three goals 
which must be achieved by 2030 for the elimination of cervical cancer; 
90 % of girls fully vaccinated with HPV vaccine by age 15 years, 70 % of 
women are screened with a high-performance test by 35 years of age and 
again by 45 years of age, 90 % of women identified with cervical disease 
receive treatment [3]. In line with this highly ambitious WHO policy, 

among the 194 WHO member countries, 107 now have routine HPV 
vaccination programs for girls, and 33 have started programs for boys 
[4]. The average one-dose HPV vaccination rate within these countries is 
estimated to be 67 %, and the average three-dose fully-vaccinated rate is 
53 %. Unfortunately, hesitancy against the HPV vaccine is currently very 
high in Japan due to the suspension of the governmental recommen
dation for HPV vaccination and the resultant HPV vaccination rate is 
currently extremely low; only 1.8 % of age-eligible Japanese girls are 
reported to be fully vaccinated [5]. 

The Coronavirus disease of 2019 (COVID-19) pandemic that began in 

Abbreviations: COVID-19, Coronavirus disease of 2019; HPV, Human papillomavirus; JACSIS, Japan COVID-19 and Society Internet Survey; WHO, World Health 
Organization; SES, Socio-Economic Status. 
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2020 has detrimentally impacted HPV vaccination, as the rates are lower 
now than in the same period just before the pandemic [6]. To this point, 
a study of parents of adolescents aged 9–17 years found that the parents 
preferred the COVID-19 vaccine over the HPV vaccine [7]. 

Numerous studies have shown that mothers have a significant in
fluence on their daughters’ HPV vaccination [8–10]. On the other hand, 
few studies have focused on the fathers or on parental gender. The 
importance of surveying not only mothers but also fathers regarding 
their intentions to vaccinate their children against HPV has been 
advocated [11]. 

In this context, we investigated differences by parental gender in 
HPV vaccination intention, and its association with COVID-19 vacci
nation intention, using data from a nationwide internet survey, the 
Japan COVID-19 and Society Internet Survey (JACSIS). 

Methods 

Study design and participants 

The JACSIS survey was a web-based, cross-sectional, self-reported 

questionnaire survey conducted by a major internet research agency 
(Rakuten Insight, Inc.). The questionnaire was distributed to 33,081 
individuals selected in a simple random sampling by gender and age for 
all 47 prefectures (the primary administrative districts in Japan). This 
survey was conducted between 27 September and 29 October 2021. 
Panel members aged 18–79 years were surveyed in an overlapping 
period, between 23 October and 28 October 2021, using the same 
questionnaire. This survey was closed when the number of respondents 
reached the target number of 31,000. To validate data quality, we 
excluded 2,825 respondents who had unnatural or inconsistent re
sponses using a previously developed algorithm [12]. We were inter
ested in parental attitudes toward HPV versus COVID-19 vaccination for 
their children, so the target population of respondents was limited to 
those with a daughter or son who was age-eligible at the time of the 
survey for HPV vaccination as routine vaccination or as a catch-up 
vaccination, i.e., aged 12 to 19 years. The overall flowchart is shown 
in Supplementary Fig. 1. The Japanese government had not yet resumed 
its recommendation for HPV vaccination at the time we conducted this 
survey. 

This study was approved by the by Ethical Review Board Osaka 

Table 1 
Sociodemographic characteristics of respondents by parental gender and sex of child.   

Have a daughter aged 12 to 19 Have a son aged 12 to 19  

Male Female  Male Female   

(N = 917) (N = 775) p-value (N = 828) (N = 751) p-value 

Age group 
− 39 77 (8.4) 77 (8.4)  <0.001 72 (8.1) 114 (13.7)  <0.001 
40–49 535 (58.3) 535 (58.3)  521 (58.4) 550 (66.1)  
50+ 305 (33.3) 305 (33.3)  298 (33.5) 169 (20.2)   

Employment 
Employer 61 (6.6) 61 (6.6)  <0.001 57 (6.4) 8 (0.9)  <0.001 
Self-employed 64 (6.9) 64 (6.9)  84 (9.4) 23 (2.8)  
Employee 772 (84.2) 772 (84.2)  744 (83.5) 571 (68.5)  
Unemployed 21 (2.2) 21 (2.2)  7 (0.7) 232 (27.8)   

Academic attainment 
Junior or high school 431 (47.1) 431 (47.1)  <0.001 407 (45.6) 389 (46.7)  <0.001 
Junior college 142 (15.5) 142 (15.5)  143 (16.1) 298 (35.8)  
University 341 (37.2) 341 (37.2)  341 (38.3) 138 (16.6)  
Others 2 (0.3) 2 (0.3)  0 (0) 8 (1)   

Income level 
Lower 29 (3.2) 29 (3.2)  0.002 42 (4.7) 79 (9.5)  <0.001 
Intermediate 257 (28.1) 212 (27.4)  255 (28.6) 244 (29.2)  
Higher 496 (54.1) 335 (43.3)  484 (54.3) 319 (38.3)  
Not answered 134 (14.7) 169 (21.9)  111 (12.4) 191 (22.9)   

Marital status 
Married 895 (97.6) 676 (87.2)  <0.001 870 (97.6) 727 (87.3)  <0.001 
Not married 22 (2.4) 99 (12.8)  22 (2.4) 105 (12.7)   

Vaccinated against COVID-19 
Yes 810 (88.4) 625 (80.7)  0.004 774 (86.8) 689 (82.8)  0.15  

Knowledge about HPV 
Knowledgeable 345 (37.65) 610 (78.8)  <0.001 341 (38.2) 636 (76.4)  <0.001 
Less knowledgeable 572 (62.4) 165 (21.3)  551 (61.8) 196 (23.6)   

Fear against HPV infection 
Afraid 169 (18.4) 239 (30.8)  <0.001 157 (17.7) 222 (26.7)  0.005 
Not afraid or neutral 748 (81.6) 536 (69.2)  734 (82.3) 611 (73.4)   

Fear against COVID-19 infection 
Afraid 436 (47.6) 503 (64.9)  <0.001 440 (49.4) 530 (63.6)  <0.001 
Not afraid or neutral 481 (52.5) 272 (35.1)  451 (50.6) 303 (36.4)   
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University Hospital (14361–14). All participants gave their informed 
consent on the web before responding to the questionnaire. They were 
also free to abstain from participation in the study at any time. They 
were not involved in in the design, implementation, or analysis of the 
study. 

Covariates and outcomes 

The covariates were selected based on previous studies regarding the 
intention of mothers to vaccinate their daughter against HPV [13], or 
against COVID-19 infection [14]. The demographics included age 
(categorized as ≤39, 40–49, 50–59, ≥60) and gender. The Socio- 
Economic Status (SES) parameters the survey garnered included 
employment status (employer, self-employed, employee, or unemployed 

Table 2 
Intention to get a daughter aged 12 to 19 vaccinated against HPV or COVID-19.  

HPV vaccine Male Female  COVID-19 vaccine Male Female  
N (%) N (%)  N (%) N (%)  
(N = 917) (N = 775) p-value (N = 917) (N = 775) p-value 

Inoculate as soon as possible 
Agree 159 (17.4) 169 (21.8)  <0.001 Agree 321 (35.0) 382 (49.3)  <0.001 
Neutral 650 (70.9) 371 (47.9)  Neutral 522 (56.9) 262 (33.8)  
Disagree 107 (11.7) 235 (30.3)  Disagree 74 (8.1) 132 (17.0)   

Inoculate if doctors recommend the vaccination 
Agree 239 (26.1) 246 (31.7)  <0.001 Agree 332 (36.2) 400 (51.6)  <0.001 
Neutral 564 (61.5) 333 (43.0)  Neutral 511 (55.8) 263 (34.0)  
Disagree 113 (12.4) 196 (25.3)  Disagree 74 (8.0) 111 (14.4)   

Inoculate after I received the routine vaccination invitation from the government or municipality 
Agree 219 (24.0) 207 (26.7)  <0.001 Agree 308 (33.6) 359 (46.4)  <0.001 
Neutral 581 (63.4) 364 (47.0)  Neutral 546 (59.6) 308 (39.8)  
Disagree 116 (12.6) 204 (26.3)  Disagree 63 (6.9) 107 (13.8)   

Inoculate after some friends inoculate their daughters with the vaccine 
Agree 176 (19.2) 198 (25.6)  <0.001 Agree 267 (29.2) 331 (42.7)  <0.001 
Neutral 640 (69.8) 416 (53.6)  Neutral 574 (62.7) 347 (44.8)  
Disagree 100 (11.0) 161 (20.8)  Disagree 75 (8.2) 96.8 (12.5)   

Inoculate if media reports that many of my daughter’s peers have been vaccinated 
Agree 181 (19.7) 233 (30.1)  <0.001 Agree 265 (29.0) 355 (45.9)  <0.001 
Neutral 628 (68.5) 386 (49.9)  Neutral 578 (63.0) 332 (42.8)  
Disagree 108 (11.8) 155 (20.0)  Disagree 73.4 (8.0) 88 (11.4)   

Table 3 
Intention to get a son aged 12 to 19 vaccinated against HPV or COVID-19.  

HPV vaccine Male Female  COVID-19 vaccine Male Female  
N (%) N (%)  N (%) N (%)  
(N = 891) (N = 833) p-value (N = 891) (N = 833) p-value 

Inoculate as soon as possible 
Agree 103 (11.6) 81 (9.7)  <0.001 Agree 333 (37.3) 387 (46.5)  0.039 
Neutral 671 (75.2) 531 (63.7)  Neutral 462 (51.9) 328 (39.4)  
Disagree 118 (13.2) 221 (26.6)  Disagree 96 (10.8) 118 (14.2)   

Inoculate if doctors recommend the vaccination 
Agree 172 (19.3) 213 (25.6)  <0.001 Agree 343 (38.5) 419 (50.4)  <0.001 
Neutral 620 (69.6) 465 (55.9)  Neutral 477 (53.5) 325 (39.1)  
Disagree 100 (11.2) 154 (18.5)  Disagree 72 (8.1) 88 (10.6)   

Inoculate after I received the routine vaccination invitation from the government or municipality 
Agree 155 (17.4) 192 (23)  <0.001 Agree 324 (36.3) 398 (47.8)  <0.001 
Neutral 641 (71.9) 478 (57.5)  Neutral 491 (55.0) 335 (40.2)  
Disagree 95 (10.6) 163 (19.5)  Disagree 77 (8.6) 100 (12.0)   

Inoculate after some friends inoculate their daughters with the vaccine 
Agree 148 (16.6) 189 (22.7)  0.005 Agree 275 (30.9) 326 (39.1)  0.012 
Neutral 640 (71.8) 503 (60.4)  Neutral 531 (59.6) 404 (48.5)  
Disagree 103 (11.6) 141 (16.9)  Disagree 85 (9.5) 103 (12.4)   

Inoculate if media reports that many of my daughter’s peers have been vaccinated 
Agree 159 (17.8) 221 (26.5)  <0.001 Agree 296 (33.2) 360 (43.2)  0.003 
Neutral 644 (72.3) 473 (56.8)  Neutral 513 (57.5) 368 (44.2)  
Disagree 88 (9.9) 139 (16.7)  Disagree 83 (9.3) 104 (12.5)   
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(including homemaker)), academic attainment (graduated from a junior 
or high school, junior college (including vocational school), college/ 
university (including graduate schools), or ‘other’), income level (cate
gorized using approximate tertiles of the distribution of household in
come calculated from the results of a comprehensive survey of living 
conditions in 2019 [15]. COVID-19 vaccination status was categorized 
as “Vaccinated” for those who had received at least one dose of the 
COVID-19 vaccine, and “Unvaccinated” for those who had never 
received the vaccine. Respondents were asked to select “Known” or 
“Unknown” for six questions regarding their knowledge of HPV infec
tion and HPV vaccination (Supplementary Table 1). Respondents who 
answered “Known” to one or more of the questions were defined as 
“Knowledgeable”. Respondents were asked to rate their fear towards 
HPV or COVID-19 infections on a 5 scale (Very afraid, Afraid, Neutral, 
Not very afraid, Not afraid at all). Respondents who answered “Very 
afraid” or “Afraid” to one or more of the questions were combined and 
defined simply as having “Afraid”. Respondents were asked to rate on a 
5 scale (Strongly agree, Relatively agree, Neutral, Relatively disagree, or 
Strongly disagree) their intention to inoculate their children with the 
HPV or COVID-19 vaccines. 

The primary outcome was the proportion of those who agreed that 
had an intention to seek HPV vaccination for their children. Respondents 
who answered “Strongly agree” or “Relatively agree” to one or more of 
the questions regarding their attitudes toward HPV or COVID-19 
vaccination were combined and defined simply as having “Agreed”. 

Statistical analysis 

Using the chi-square test, we first compared males against females 
for all SES characteristics, knowledge of HPV, fear of HPV or COVID-19 
infection, and intention to inoculate their children with HPV or COVID- 
19 vaccine. We used inverse probability weighting to account for the 
potential disadvantage that Internet surveys may not be representative 
of the target population of interest because of limited population access 
to the Internet. Using data from the 2016 National Consumer Survey and 
the current Internet survey combined, we estimated each individual’s 
probability of participating in the survey by a multivariate logistic 
regression model, and used the inverse of this probability as a weight in 
the analysis [12]. 

Next, we used binomial logistic regression analysis to evaluate the 
association between the parental intention to inoculate their children 
with the HPV vaccine and each of the variables among those with 
daughters or sons aged 12 to 19, stratified by the gender of the 
respondents. 

We summarized the responses based on the intention to inoculate 
children with HPV or COVID-19 vaccine in four pairs of combinations. In 
addition, among those who responded ‘neutral’ or ‘disagree with the 
intention to inoculate children with HPV vaccine’, we summarized their 
attitudes toward the general vaccine, recommended routine immuni
zations for children, by each attitude toward the COVID-19 vaccine. 

All analyses were conducted using Stata (ver. 17.0 MP) Parallel 
Edition (StataCorp, LLC, Texas, USA). We considered an adjusted p- 
value of <0.05 to be statistically significant. 

Table 4 
Analysis of factors influencing acceptance of HPV vaccination of a child (Male respondents).     

Univariate analysis Multivariate analysis  

n % Odds ratio (95 %CI) p-value Odds ratio (95 %CI) p-value 

Age group 
− 39 42 31.7 1.0 (0.5–2.2)  0.98 1.3 (0.5–3.3)  0.55 
40–49 272 31.5 1  1  
50–59 178 33.1 1.1 (0.8–1.5)  0.67 1.0 (0.7–1.5)  0.84  

Income level 
Lower 16 25.9 1.0 (0.4–2.8)  0.95 0.8 (0.3–2.1)  0.62 
Intermediate 108 25.3 1  1  
Higher 323 38.8 1.9 (1.3–2.8)  0.002 1.3 (0.8–2.2)  0.25 
Not answered 44 21 0.8 (0.4–1.4)  0.42 0.6 (0.3–1.2)  0.17  

Child sex 
Male 176 28.7 1  1  
Female 202 31.6 1.2 (0.8–1.6)  0.45 1.6 (1.0–2.5)  0.032 
Male and female 113 40.7 1.7 (1.1–2.7)  0.026 2.2 (1.3–3.9)  0.005  

Knowledge about HPV 
Less knowledgeable 252 26.7 1  1  
Knowledgeable 239 40.7 1.9 (1.4–2.6)  <0.001 1.7 (1.1–2.6)  0.011  

Fear against HPV infection 
Not afraid or neutral 379 30 1  1  
Afraid 112 41.8 1.7 (1.1–2.6)  0.018 1.3 (0.8–2.2)  0.311  

Fear against COVID-19 infection 
Not afraid or neutral 230 29.6 1  1  
Afraid 261 34.7 1.3 (0.9–1.8)  0.16 0.9 (0.6–1.3)  0.51  

Vaccinated against COVID-19 
Unvaccinated 34 18 1  1  
Vaccinated 457 34.1 2.4 (1.3–4.2)  0.003 1.0 (0.5–2.1)  0.95  

Intention to inoculate a child with COVID-19 
Disagree or neutral 39 4.9 1  1  
agree 452 61.2 30.4 (19.1–48.6)  <0.001 31.6 (18.8–53.2)  <0.001  
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Results 

Respondent characteristics 

The characteristics of the respondents are summarized in Table 1. 
Mothers were more likely than fathers to be unemployed, and less likely 
to have a university education, higher income, or be currently married 
(p < 0.001). More than 80 % of both fathers and mothers had received 
the COVID-19 vaccine. Regardless of the gender of the child, mothers 
tended to be younger than fathers (p < 0.001). Mothers more often 

responded as being knowledgeable than fathers on HPV (p < 0.001). 
More mothers than fathers were afraid of HPV or COVID-19 infection (p 
< 0.001, 0.005). Both fathers and mothers were more fearful of COVID- 
19 infection than of HPV infection. 

Intention to inoculate children with the HPV vaccine or the COVID-19 
vaccine 

The respondents’ intentions to vaccinate their children against HPV 
or COVID-19 is summarized in Table 2 and Table 3. Regarding the HPV 
and COVID-19 vaccines, the percentage of mothers in favor of, or 
opposed to, vaccination of their children was significantly higher than 
that of fathers (p < 0.001). With regard to the inoculation of their 
children, both fathers and mothers accepted the COVID-19 vaccine more 
than the HPV vaccine. 

Factors in play for intention to vaccinate children with the HPV vaccine 

Child gender, parent’s knowledge of HPV, and parent’s intention to 
inoculate the children with the COVID-19 vaccine were significantly 
associated with the fathers’ intention to HPV vaccinate the child, 
whereas knowledge of HPV, fear to HPV infection, and intention to 
inoculate children with COVID-19 vaccine were significantly associated 
with the mothers’ intention to inoculate their children with the HPV 
vaccine (Table 4 and Table 5). Fathers with at least one daughter were 
more likely to approve of HPV vaccination than fathers without 
daughters [OR; daughter only: 1.60(1.04–2.46), son + daughter: 2.24 
(1.28–3.92)] (Supplementary Fig. 2). There was no significant associa
tion between child gender and mothers’ intention to inoculate children 
with the HPV vaccine [OR; daughter only: 1.10(0.72–1.66), son +
daughter: 1.04(0.62–1.75)]. 

Opinion on general vaccines by pairs of intention to inoculate children with 
HPV and COVID-19 vaccines 

Among four pairs of intention-to-vaccinate children with HPV and 
COVID-19 vaccines (Table 6), the least number of pairs supported the 
HPV vaccine only (4.9 % [142/2,898]). Respondents who were against 
or neutral on both HPV and COVID-19 vaccines tended to be less 
knowledgeable about HPV (p < 0.001). 

Opinions on general vaccines among respondents who were against 
or neutral on inoculation with the HPV vaccine for their children are 
summarized in Fig. 1. More respondents in favor of COVID-19 vacci
nation believed in the efficacy of general vaccines and accepted the 
opinions of the government and healthcare providers. However, 63.5 % 
of them were concerned about the potential for adverse effects from 
vaccines. 

Discussion 

We found that a parent’s gender significantly influenced their 
intention to inoculate their children with the HPV vaccine. As found in 
previous reports [16], more mothers than fathers in this survey were 
positive and supportive toward HPV or COVID-19 vaccination with their 
children. Unexpectedly, we also found that more mothers than fathers 
were somewhat or strongly against HPV or COVID-19 vaccination of 
their children – as opposed to being neutral. Fathers were more likely to 
be neutral or undecided towards HPV or COVID-19 vaccination with 
their children. This indicates that mothers, who are more in charge of 
day-to-day family health matters have formed strong pro or con opinions 
about their children’s vaccinations more often than fathers, who are 
generally less involved. In Japan, the idea of gender of labor, men 
working and women doing the housework and childcare, still exists, and 
even working women spend more time on housework and childcare than 
do men [17]. This concept of gender roles is likely to have influenced the 
differences we observed between fathers and mothers in their interests 

Table 5 
Analysis of factors influencing acceptance of HPV vaccination of a child (Female 
respondents).    

Univariate analysis Multivariate analysis  

N (%) Odds ratio p-value Odds ratio p-value 

Age group 
− 39 64 

(34.5) 
0.7 
(0.3–1.3)  

0.21 0.7 
(0.3–1.4)  

0.3 

40–49 402 
(44.4) 

1  1  

50–59 110 
(39.7) 

0.8 
(0.6–1.2)  

0.31 0.7 
(0.5–1.1)  

0.15  

Income level 
Lower 45 

(35.8) 
0.6 
(0.3–1.3)  

0.16 0.8 
(0.3–2.1)  

0.62 

Intermediate 185 
(49.9) 

1  1  

Higher 251 (46) 0.9 
(0.6–1.3)  

0.45 1.3 
(0.8–2.2)  

0.25 

Not answered 95 
(29.3) 

0.4 
(0.3–0.7)  

<0.001 0.6 
(0.3–1.2)  

0.17  

Child sex 
Male 236 

(39.7) 
1  1  

Female 232 
(43.2) 

1.2 
(0.8–1.7)  

0.44 1.1 
(0.7–1.7)  

0.66 

Male and female 109 
(45.7) 

1.3 
(0.8–2.1)  

0.35 1.0 
(0.6–1.8)  

0.88  

Knowledge about HPV 
Less 

knowledgeable 
91 
(28.6) 

1  1  

Knowledgeable 485 
(46.2) 

2.1 
(1.4–3.3)  

0.001 1.9 
(1.1–3.1)  

0.015  

Fear against HPV infection 
Not afraid or 

neutral 
368 
(36.9) 

1  1  

Afraid 209 (56) 2.2 
(1.5–3.2)  

<0.001 2.0 
(1.3–2.9)  

0.001  

Fear against COVID-19 infection 
Not afraid or 

neutral 
182 
(36.4) 

1  1  

Afraid 394 
(45.4) 

1.5 
(1.0–2.1)  

0.048 0.9 
(0.6–1.4)  

0.66  

Vaccinated against COVID-19 
Unvaccinated 55 

(21.4) 
1  1  

Vaccinated 521 
(46.9) 

3.2 
(2.0–5.4)  

<0.001 1.7 
(0.9–3.3)  

0.12  

Intention to inoculate a child with COVID-19 
Disagree or 

neutral 
103 
(18.9) 

1  1  

agree 474 
(57.5) 

5.8 
(3.7–9.2)  

<0.001 4.9 
(3.0–8.2)  

<0.001  
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toward vaccinating their children. 
There is a considerable gap between the very real risks and the 

public’s perceptions concerning the severe morbidity and mortality 
from HPV or COVID-19 infections and the efficacy of vaccines for these 
infections. The lifetime risk of an HPV infection reaches about 80 % in 
women who have sexual intercourse [18]. The case-fatality ratio of HPV- 
caused cervical cancer in Japan is estimated to be 26.5 % [19]. On the 
other hand, the estimated case-fatality ratio of COVID-19 infection 
ranges from 0.001 % (5–9 years old) to 8.29 % (>80 years old) [20]. The 

efficacy of HPV and COVID-19 vaccines is as high as 95 % or more, and 
their relative safety is also high [21–23]. Nevertheless, our survey found 
that people were more afraid of a COVID-19 infection than an HPV 
infection and more willing to inoculate their children with the COVID- 
19 vaccine than with the HPV vaccine. 

There are several possible reasons for the vaccine acceptance gap. 
First, parents face almost daily media reports about the dangers of 
COVID-19, forcing them to limit their behavior. Death from cervical 
cancer due to HPV infection will occur years to decades in the future, 

Table 6 
Characteristics by intention to inoculate a child with COVID-19 or HPV.   

HPV: Agree HPV: Agree HPV: Disagree or neutral HPV: Disagree or neutral   
COVID-19: Agree COVID-19: Disagree or neutral COVID-19: Agree COVID-19: Disagree or neutral   
N = 925 (%) N = 142 (%) N = 636 (%) N = 1195 (%) p-value 

Sex 
Male 452 (48.8) 39 (27.5) 286 (45.0) 753 (63.0)  <0.001 
Female 474 (51.2) 103 (72.5) 350 (55.0) 442 (37.0)   

Vaccinated against COVID-19 
Unvaccinated 63 (6.8) 27 (18.7) 42 (6.5) 316 (26.4)  <0.001 
Vaccinated 863 (93.2) 115 (81.3) 595 (93.5) 879 (73.6)   

Child sex 
Male 340 (36.7) 72 (50.7) 316 (49.6) 480 (40.2)  0.008 
Female 379 (40.9) 54 (38.4) 236 (37.1) 505 (42.2)  
Male and female 207 (22.4) 15 (10.9) 84 (13.3) 210 (17.6)   

Knowledge about HPV 
Less knowledgeable 311 (33.6) 32 (22.6) 264 (41.5) 654 (54.8)  <0.001 
Knowledgeable 614 (66.4) 110 (77.4) 372 (58.5) 541 (45.3)   

Fear against HPV infection 
Not afraid or neutral 632 (68.3) 115 (81.2) 519 (81.6) 992 (83.0)  <0.001 
Afraid 294 (31.7) 27 (18.8) 117 (18.4) 203 (17.0)   

Fear against COVID-19 infection 
Not afraid or neutral 340 (36.8) 72 (51.0) 251 (39.5) 616 (51.5)  <0.001 
Afraid 585 (63.2) 70 (49.0) 385 (60.5) 579 (48.5)   

Fig. 1. Proportion of respondents who agreed with each attitude toward vaccines among respondents who disagree or are neutral with regards to inoculating their 
children with the HPV vaccine. 
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whereas deaths from COVID-19 infection seem to have immediacy [24]. 
In addition, people have tended to hesitate to access routine vaccina
tions of every kind due to their fear of contracting COVID-19 virus 
during a clinic visit [25]. 

People can sometimes act with “herd behavior”, making decisions 
based on the actions of others, but mainly their family, friends, peers and 
acquaintances [26]. Whether or not her child’s best friend has been HPV 
vaccinated is significantly associated with a mother’s intention to 
vaccinate her own child [27]. The huge difference in current HPV and 
COVID-19 vaccination rates implies that there are many acquaintances 
who have received the COVID19 vaccine but few acquaintances who 
have received the HPV vaccine. 

Interestingly, the fear of COVID-19 infection may have influenced 
HPV vaccination hesitancy in both good and bad ways. The increased 
awareness of the use of powerful and innovative vaccines to battle the 
infectious COVID-19 pandemic may have promoted better acceptance of 
HPV vaccination. Those who are in favor of COVID-19 vaccination are 
more likely to be in favor of HPV vaccination as well [28]. Our survey 
agrees, indicating that those approving of inoculation to children with 
the COVID-19 vaccine were more likely to approve of inoculation their 
children with the HPV vaccine, although this tendency was more 
apparent among male respondents (OR: male 31.6(18.8–53.2), female 
4.9(3.0–8.2)). In addition, respondents who agreed with child COVID-19 
vaccination were more likely to believe in the efficacy of vaccines in 
general and they were more accepting to the opinions of government 
and healthcare providers, although they were against or neutral toward 
HPV vaccination for their children. The finding that many of them were 
concerned about potential adverse effects of the vaccines suggests that 
dissemination of better targeted information about the safety of the HPV 
vaccine could lead to a positive shift in vaccination intentions. 

Unfortunately, many (29.6 % [353/1,194]) of the respondents who 
were against or neutral regarding inoculation for their children with 
either or both the HPV or COVID-19 vaccines did not consider the in
formation provided by their government to be reliable. However, they 
had a better relative acceptance of the opinions of healthcare providers 
(46.3 % [553/1,194]). The importance of promoting the effectiveness of 
vaccines by trusted healthcare providers was strongly reinforced. 

This survey has several limitations. First, the study is a point-in-time 
cross-sectional study and cannot reveal changes over time in in
dividuals’ intentions. Although associations between some variables can 
be evaluated, it is also difficult to infer causal dependence between those 
variables and the parental intention to inoculate children with the HPV 
vaccine. Second, this is a web-based questionnaire survey, and the re
spondents could possibly differ from the general population. We 
attempted to minimize this bias by inverse probability weighting. Third, 
the opinions on the general vaccine may not be completely compatible 
with the opinions on the HPV vaccine. However, the percentage 
approval of vaccinating daughters if a doctor recommends the HPV 
vaccine as investigated in a previous report is similar to the results in this 
study (27). It can be assumed that there is not a significant difference 
between the opinions on the general vaccine and the opinions on the 
HPV vaccine. 

Conclusion 

We revealed that, between parental genders, there is currently a 
significant difference regarding their intention to inoculate their chil
dren with the HPV vaccine. The intention to have children COVID-19 
vaccinated is higher than for HPV vaccination. Those in favor of 
COVID-19 vaccination also better understood vaccine efficacy and were 
more likely to HPV vaccinate their children by following the recom
mendations of the government and healthcare providers. The COVID-19 
pandemic has heightened awareness of infectious diseases and the use
fulness of vaccines. The government resumed its recommendation for 
HPV vaccination in April of 2022. During this period of enhanced 
favorable public interest in vaccines, our government and healthcare 

providers need to make renewed concerted and urgent efforts to inform 
the public about the purpose, the efficacy and the safety of the HPV 
vaccine, and that HPV vaccination for males should now be an added 
priority. 
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