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Abstract.  Pregnant women are at increased risk of severe illness from 
coronavirus disease 2019 (COVID-19) if infected, prompting the World Health 
Organization (WHO) to recommend vaccination of pregnant women with a 
COVID-19 vaccine.  In this study, we aimed to identify factors significantly 
associated with accepting or rejecting prenatal COVID-19 vaccination among 
pregnant women in Taiwan in order to inform efforts to improve vaccination 
rates in this population.  Study subjects consisted of pregnant women receiving 
prenatal care at any one of three study hospitals in Taiwan during October 
2022-February 2023.  Inclusion criteria for study subjects were being aged 
≥18 years, being pregnant, having no history of a mental health disorder and 
being willing and able to complete a study questionnaire.  The minimum 
number of subjects calculated to be needed for the study was 500.  Each subject 
was asked to complete a questionnaire asking about subject demographics, 
subject knowledge about COVID-19 and the COVID-19 vaccine, where they 
obtained that knowledge, subject attitude about COVID-19 vaccination during 
pregnancy and their reasons for receiving or refusing the vaccine.  Subjects 
who answered “received vaccination” or “plan to be vaccinated” in response to 
the question “Would you receive or have you already received the COVID-19 
vaccine during this pregnancy?” were considered to have “Received” the 
vaccine.  Subjects who responded “refused vaccination” or “undecided about 
vaccination” were considered as having “Refused” the vaccine.  The questions 
about attitude were scored and divided into high and low scores.  The results of 
the questionnaire were analyzed by Chi-square tests, t-tests, and multivariate 
logistic regression analysis to determine the factors significantly associated 
with receiving prenatal COVID-19 vaccination.  A total of 594 subjects were 
included in the study.  The mean (±standard deviation) age of study subjects 
was 31.3 (±5.5) years.  90.7% of subjects were married, 55.7% had a college/
university education and 78.8% were employed.  43.0% of subjects were in 
their third trimester of pregnancy, 50.7% had a planned pregnancy and 78.3% 
had no history of a miscarriage.  72.4% of subjects had received prenatal 
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COVID-19 vaccination.  On multiple logistic regression analysis, 6 factors were 
significantly associated with prenatal COVID-19 vaccination: subjects aged 
≥40 years were significantly less likely to receive the vaccine than subjects 
aged <25 years (adjusted odds ratio (aOR) = 0.288, 95% confidence intervals 
(CI): 0.099-0.837, p=0.022); subjects who reported having good health were 
significantly more likely to receive the vaccine than subjects reporting poor 
health (aOR = 4.948, 95% CI: 2.309-10.604, p<0.001); subjects who reported 
exercising regularly during pregnancy were significantly more likely to receive 
the vaccine than subjects who said they did not exercise regularly (aOR 
= 2.843, 95% CI: 1.747-4.627, p<0.001); subjects who reported receiving an 
annual influenza vaccine during the previous 3 years were significantly more 
likely to receive prenatal COVID-19 vaccination than subjects who reported 
not having an influenza vaccine (aOR = 2.707, 95% CI: 1.241-5.906, p=0.012); 
subjects who received prenatal care at Hospital C were significantly less like 
to receive the vaccine than subjects who received prenatal care at Hospital 
A (aOR = 0.251, 95% CI: 0.143-0.441, p<0.001); and subjects who had a high 
attitude score regarding prenatal COVID-19 vaccination were significantly 
more likely to receive the vaccine than subjects who had a low attitude score 
(aOR = 2.673, 95% CI: 1.458-4.899, p=0.001).  The main reasons subjects gave 
for receiving prenatal COVID-19 vaccination were concern about the impact 
of the pandemic (70.7%) and worry about the complications of COVID-19 
(67.4%).  The main reason for refusing to receive the vaccine was concern about 
the safety and side effects of the vaccine (67.1%).  In summary, the receipt of 
prenatal COVID-19 vaccination was associated with younger maternal age, 
having good self-perceived health, exercising regularly during pregnancy, 
having previously received influenza vaccination, receiving prenatal care 
from a hospital promoting prenatal COVID-19 vaccination and having a good 
attitude about prenatal COVID-19 vaccination.  We conclude groups that 
should be targeted to improve prenatal vaccination rates are older women, 
the administration of Hospital C, women who had not previously received 
an influenza vaccine, women who had poor perceived health, women who 
did not exercise regularly and women with a negative attitude about prenatal 
vaccination.  Further studies are needed to determine what interventions 
would be best to reach these target groups and to determine if these efforts 
will result in improved vaccination rates. 

Keywords: COVID-19 vaccination, vaccine, knowledge, attitude, pregnant women, 
health belief model
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INTRODUCTION

Coronavirus disease 2019 (COVID-
19) is an infectious respiratory illness 
caused by severe acute respiratory 
syndrome coronavirus-2 (SARS-CoV-2) 
(Feng  e t  a l ,  2023).   Immune and 
cardiopulmonary changes during 
pregnancy increase the risk among 
pregnant  women of  developing 
m o d e r a t e  t o  s e ve r e  C O V I D - 1 9 
(Purwono et al, 2023; Qeadan et al, 
2021).  Contracting COVID-19 during 
pregnancy is associated with increased 
risk for lower birth weight, lower 
Apgar scores, hyperglycemia and bone 
marrow dysfunction (Feng et al, 2023), 
raising concerns for both maternal and 
fetal well-being (Azami et al, 2022). 

Prenatal COVID-19 vaccination 
of pregnant women reduces risk for 
severe COVID-19, results in lower 
hospitalization rates and lower risk 
of maternal mortality (Liu et al, 2021; 
Purwono et al, 2023; Shimabukuro et al, 
2021).  Prenatal COVID-19 vaccination 
results in maternal protective antibody 
production which provides passive 
immunity to the fetus giving protection 
during the early neonatal period (Feng 
et al, 2023). 

The World Health Organization 
( W H O )  r e c o m m e n d s  p r e n a t a l 
COVID-19 vaccination (WHO, 2022).  
A meta-analysis of 16 studies regarding 
prenatal COVID-19 vaccination that 
included 19,219 subjects showed a 

prenatal COVID-19 vaccination rate of 
53.4% (Azami et al, 2022), lower than 
70% rate in the general population, 
(Wang et al, 2021b).

The Taiwan Centers for Disease 
C o n t r o l  r e c o m m e n d s  p r e n a t a l 
COVID-19 vaccination during any stage 
of pregnancy (Shimabukuro et al, 2021; 
Wang et al, 2021a).  Before 2022, Taiwan 
experienced a relatively low incidence 
of COVID-19.  However, the emergence 
of the omicron variant of SARS-CoV-2 
led to a nationwide outbreak from 
April 2022 to March 2023 (Chen et al, 
2023).  As infections surged, public 
panic boosted vaccination coverage 
over time (Chen et al, 2023; Schaffer 
DeRoo e t  a l , 2020).  It is possible 
prenatal COVID-19 vaccination rates 
will rise proportionally but there 
are no published studies of reasons 
for accepting or rejecting prenatal 
vaccination in Taiwan. 

In this study, we aimed to identify 
fac tors  s ign ificant ly  assoc ia ted 
with accepting or rejecting prenatal 
COVID-19 vaccination among pregnant 
women in Taiwan in order to inform 
efforts to improve vaccination rates in 
this population.

MATERIALS AND METHODS

Study design and population  

We conducted a cross-sectional 
s t u d y  a m o n g  p r e g n a n t  w o m e n 
attending any one of three study 
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hospitals during October 2022-February 
2023 for prenatal care.  Inclusion 
criteria for study subjects were being 
aged ≥18 years, being pregnant in any 
trimester, having no history of mental 
health disorders and being willing and 
able to complete a study questionnaire. 

The minimum number of study 
subjects calculated to be needed for 
this study based on the findings of a 
previous study (Bujang et al , 2018) 
was 500. 

Study questionnaire and definitions

We developed a self-administered 
questionnaire for this study based on 
a literature review.  The questionnaire, 
designed to assess knowledge and 
attitudes about prenatal COVID-19 
vaccination, was evaluated by experts 
and pretested among 20 pregnant 
women.  The Content Validity Index 
(CVI) was >0.8.  The Cronbach’s α value 
for the knowledge evaluation part of 
the questionnaire was 0.712 and for the 
attitude part was 0.903. 

The questionnaire had 5 parts.  Part 
1 asked about basic demographics: 
p e r s o n a l  i n f o r m a t i o n ,  s u b j e c t 
vaccination status and past medical 
history.  Part 2 asked about subject 
knowledge regarding COVID-19 and 
the COVID-19 vaccine covering 4 
topics: “symptoms and severity”, 
“route of infection”, “vaccination 
timing and recipients” and “vaccine 
efficacy and protection mechanisms”.  

Possible responses to questions were: 
“Yes”, “No” or “Unknown”.  A correct 
answer received 1 point; an incorrect 
or unknown response received no 
points.  The total score consisted of 
the sum of the scores for these 21 
questions.  A higher score indicated 
a better knowledge of COVID-19 
and COVID-19 vaccines.  The overall 
knowledge score was categorized 
into low and high knowledge groups 
by dividing the subjects into those 
with a knowledge score less than then 
median as having a low knowledge 
and those with a score above the 
median as having a high knowledge.  
Part 3 assessed subject attitudes about 
COVID-19 vaccination.  The framework 
for this assessment was based on the 
Health Belief Model (HBM) (Jones and 
Wallis, 2022; Rosenstock et al, 1988).  
The attitude assessment consisted of 
the following sections (constructs): 
“perceived susceptibility”, “perceived 
severity”,  “perceived benefits of 
action”, “perceived barriers to action”, 
“cues to action” and “self-efficacy” 
(Dudley et al, 2020).  Each construct 
was assessed using 3 questions giving 
a total of 18 questions for the attitude 
assessment.  Questions were answered 
using a 5-point Likert scale response, 
where “1” meant “strongly disagree” 
and “5” meant “strongly agree”.  The 
higher the score the more positive the 
attitude about prenatal COVID-19 
vaccination.  The overall attitude score 
was categorized into three groups (low, 
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medium and high) by tertiles.  Part 4 
assessed subject sources of information 
about COVID-19 vaccination.  This 
consisted of closed-ended questions 
that allowed for more than one answer.  
Part 5 assessed the main reasons for 
receiving/refusing prenatal COVID-19 
vacc inat ion using c losed-ended 
questions that allowed for more than 
one answer.

Data analysis

Subjects were asked the question 
“Would you receive or have you 
already received the COVID-19 vaccine 
during this pregnancy?”  Those who 
answered they “received vaccination” 
or “planned to be vaccinated” were 
categorized as having “Received” 
prenatal COVID-19 vaccination.  Those 
who answered “refused vaccination” 
or “undecided about vaccination” 
were categorized as having “Refused” 
prenatal COVID-19 vaccination.

Frequencies, percentages, means 
and standard deviations (SD) were used 
to summarize subject demographic 
data.  Chi-square tests and t-tests, 
were used to evaluate associations 
between receiving prenatal COVID-19 
vaccination and demographic variables, 
knowledge about COVID-19 and 
the COVID-19 vaccine and attitudes 
about prenatal COVID-19 vaccination.  
Multiple logistic regression analysis 
was  used  to  de termine  fac tors 
independently significantly associated 

with receiving prenatal COVID-19 
vaccination giving adjusted odds ratios 
(aOR) and 95% confidence intervals 
(CI).  A p-value of <0.05 was considered 
statistically significant.  The data were 
analyzed using the Statistical Package 
for the Social Sciences (SPSS), version 
27.0 (SPSS Inc, Chicago, IL).

We obtained written informed 
consent from each study subject prior 
to inclusion in this study.  This study 
received ethical approval from the 
National Cheng Kung University 
Institutional Review Board (NCKU 
HERC-E-111-342-2). 

RESULTS

Study subject characteristics

A total of 594 subjects were included 
in the study.  The mean (±SD) age of 
study subjects was 31.3 (±5.5) (range: 
18-46) years.  Thirty-four percent of 
subjects were aged 30-34 years.  90.7% 
of subjects were married, and 55.7% 
had a college or university education.  
78.8% of subjects were employed.  
Forty-three percent of subjects were 
in their third trimester of pregnancy, 
50.7% had a planned pregnancy, and 
78.3% had no history of a miscarriage.  
7.9% of subjects reported having a 
comorbid condition, with anemia 
(5.2%) being the most common.  4.4% of 
subjects reported having a gestational 
complication, with gestational diabetes 
(3.2%) being the most common.  16.3% 
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of subjects had a previous history of 
influenza (Table 1).

One hundred seventy-seven 
subjects (29.8%) had previously been 
vaccinated against  influenza:  86 
subjects (14.5%) reported receiving 
annual influenza vaccinations, 33 
(5.6%) during the current pregnancy.  
Ninety-one subjects (15.3%) reported 
previously  receiving occasional 
influenza vaccinations, 34 (5.7%) 
during the current pregnancy.  A total 
of 67 subjects (11.3%) had received 
influenza vaccination during the 
current pregnancy (Table 1). 

Of a total of 594 subjects, 164 
(27.6%) were unwilling or undecided 
about receiving the prenatal COVID-19 
vaccine: 155 (26.1%) refused the vaccine 
and 9 (1.5%) were undecided while 
430 subjects (72.4%) received at least 
one prenatal COVID-19 vaccine dose 
during pregnancy.  Since this study 
was conducted during the influenza 
season, we recorded the proportion of 
subjects who received both prenatal 
COVID-19 and influenza vaccinations 
during pregnancy: 55 subjects (9.3%) 
(Table 1).

Six factors were significantly 
associated with receiving prenatal 
COVID-19 vaccination based on the 
Chi-square test: 1) Maternal age: the 
proportions of subjects who received 
prenatal COVID-19 vaccination to 
those refused vaccination aged <25 
years, 25-29 years, 30-34 years, 35-39 

years, and ≥40 years were 53:12 (81.5%), 
109:51 (68.1%), 153:49 (75.7%), 89:33 
(73.0%) and 26:19 (57.8%), respectively 
(p=0.038); 2) Self-perceived current 
health condition: the proportions of 
subjects with poor, fair and good self-
perceived health who received prenatal 
COVID-19 vaccination to those who 
refused were 18:38 (32.1%), 111:65 
(63.1%) and 301:61 (83.1%), respectively 
(p<0.001); 3) Regular exercise during 
pregnancy: the proportions of subjects 
who exercised 0, 1-2, 3-4, and 5-7 
days per week who received prenatal 
COVID-19 vaccination to those who 
refused were 76:89 (46.1%), 215:43 
(83.3%), 110:22 (83.3%) and 29:10 
(74.4%), respectively (p<0.001); 4) 
Health supplements during pregnancy: 
the proportion of subjects who did 
not take health supplements during 
pregnancy who received prenatal 
COVID-19 vaccination (76:46, 62.3%) 
was significantly smaller (p=0.005) than 
the proportion of subjects who did 
take supplements during pregnancy 
( 3 5 4 : 1 1 8 ,  7 5 . 0 % ) ;  5 )  I n fl u e n z a 
vaccination history in the previous 3 
years: the proportions of subjects who 
never, uncertain, occasionally and 
annually received an influenza vaccine 
who received prenatal COVID-19 
vaccination to those who refused were 
240:119 (66.9%), 46:12 (79.3%), 69:22 
(75.8%) and 75:11 (87.2%), respectively 
(p=0 .001) ;  and  6 )  Hospi ta l :  the 
proportions of subjects who received 
their prenatal care at hospitals A, B 
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and C who received prenatal COVID-19 
vaccination to those who refused were 
210:47 (81.7%), 125:57 (68.7%) and 
95:60 (61.3%), respectively (p<0.001) 
(Table 1).  

Knowledge about COVID-19 and the 
prenatal COVID-19 vaccine 

The mean ± SD overall knowledge 
score about COVID-19 and prenatal 
C O V I D - 1 9  va c c i n a t i o n  a m o n g 
subjects who “Received” prenatal 
COVID-19 vaccination (14.71 ± 2.80) 
was significantly greater (p<0.001) than 
the knowledge score among subjects 
who “Refused” prenatal COVID-19 
vaccination (12.56 ± 3.93).  The mean 
± SD knowledge score regarding 
“symptoms and severity” among 
subjects who “Received” prenatal 
COVID-19 vaccination (3.65 ± 1.08) 
was significantly higher (p<0.001) 
than subjects who “Refused” prenatal 
COVID-19 vaccination (2.65 ± 1.46).  
The mean ± SD knowledge score 
regarding “route of infection” among 
subjects who “Received” prenatal 
COVID-19 vaccination (2.19 ± 0.67) 
was significantly higher (p=0.010) 
than among subjects who “Refused” 
prenatal COVID-19 vaccination (2.04 
± 0.64).  The mean ± SD knowledge 
score regarding “vaccination timing 
and recipients” among subjects who 
“Received” prenatal COVID-19 vaccine 
was (4.35 ± 1.12) was significantly 
higher (p<0.001) than among subjects 
who “Refused” prenatal COVID-19 

vaccination (3.85 ± 1.52).  The mean ± 
SD knowledge score regarding “vaccine 
efficacy and protection mechanism” 
among subjects  who “Received” 
prenatal COVID-19 vaccination (4.52 ± 
1.20) was significantly higher (p<0.001) 
than among subjects who “Refused” 
prenatal COVID-19 vaccination (4.02 ± 
1.61) (Tables 2 and 3).

Attitudes about prenatal COVID-19 
vaccination

The mean ± SD overall attitude 
score among subjects who “Received” 
prenatal COVID-19 vaccination (66.08 
± 8.10) significantly higher (p<0.001) 
than among subjects who “Refused” 
prenatal COVID-19 vaccination (58.57 
± 10.11).  The mean ± SD attitude score 
regarding “perceived susceptibility” 
among subjects  who “Received” 
prenatal vaccination (10.67 ± 1.71) 
was significantly higher (p=0.001) 
than among subjects who “Refused” 
prenatal COVID-19 vaccination (10.14 
± 1.70).   The mean ± SD attitude 
score regarding “perceived benefits of 
action” among subjects who “Received” 
prenatal COVID-19 vaccination (11.46 ± 
2.11) was significantly higher (p<0.001) 
than among subjects who “Refused” 
prenatal COVID-19 vaccination (10.04 
± 2.55).   The mean ± SD attitude 
score regarding “perceived barriers of 
action” among subjects who “Received” 
prenatal COVID-19 vaccination (10.73 ± 
2.69) was significantly higher (p<0.001) 
than among subjects who “Refused” 
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prenatal COVID-19 vaccination (8.88 
± 2.90).  The mean ± SD attitude score 
regarding “cues to action” among 
subjects who “Received” prenatal 
COVID-19 vaccination (11.47 ± 1.84) 
was significantly higher (p<0.001) 
than among subjects who “Refused” 
prenatal COVID-19 vaccination (9.52 
± 2.33).   The mean ± SD attitude 
score regarding “self-efficacy” among 
subjects who “Received” prenatal 
COVID-19 vaccination (10.60 ± 1.85) 
was significantly higher (p<0.001) 
than among subjects who “Refused” 
prenatal COVID-19 vaccination (8.88 
± 2.17).  There was no significant 
difference (p=0.735) in the attitude 
scores regarding “perceived severity” 
between those  who “Rece ived” 
and those who “Refused” prenatal 
COVID-19 vaccination (Tables 2 and 4). 

Independent factors significantly 
associated with receiving prenatal 
COVID-19 vaccination

On multiple logistic regression 
analysis, six factors were significantly 
associated with receiving prenatal 
COVID-19 vaccination: subjects aged 
≥40 years were significantly less 
likely to receive prenatal COVID-19 
vaccination than subjects aged <25 
years (adjusted odds ratio (aOR) = 
0.288, 95% confidence intervals (CI): 
0.099-0.837, p=0.022); subjects who 
reported having good health were 
significantly more likely to receive 
prenatal COVID-19 vaccination than 

subjects reporting poor health (aOR = 
4.948, 95% CI: 2.309-10.604, p<0.001); 
subjects who reported exercising 
regularly during pregnancy were 
significantly more likely to receive 
prenatal COVID-19 vaccination than 
subjects who said they did not exercise 
regularly (aOR = 2.843, 95% CI: 1.747-
4.627, p<0.001); subjects who reported 
receiving annual influenza vaccination 
during the previous 3 years were 
significantly more likely to receive 
prenatal COVID-19 vaccination than 
subjects who reported not receiving 
annual influenza vaccination (aOR = 
2.707, 95% CI: 1.241-5.906, p=0.012); 
subjects who received prenatal care 
at Hospital C were significantly less 
like to receive prenatal COVID-19 
vaccination than subjects who received 
prenatal care at Hospital A (aOR = 
0.251, 95% CI: 0.143-0.441, p<0.001); 
and subjects who had a high attitude 
score regarding prenatal COVID-19 
vaccination were significantly more 
likely to receive prenatal COVID-19 
vaccination than subjects who had a 
low attitude score (aOR = 2.673, 95% CI: 
1.458-4.899, p=0.001) (Table 5).

Sources of information about prenatal 
COVID-19 vaccination

The most common sources subjects 
reported receiving information about 
prenatal COVID-19 vaccination were: 
physicians (37%), hospital posters 
or advertisements (36.5%), TV news 
(34.8%), official government websites 
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Table 6

Sources of information about COVID-19 vaccination among study subjects  
(N = 594)

Source of information about COVID-19 vaccination Frequency
n (%)

Physicians 220 (37.0)

Hospital posters or advertisements 217 (36.5)

TV news reports 207 (34.8)

Official websites 199 (33.5)

Prenatal health education 185 (31.1)

Online social media 181 (30.5)

Family members or friends 139 (23.4)

News conference of Central Epidemic Command Center 66 (15.3)

Maternal health handbooks 41 (6.9)

Newspapers or magazines 30 (5.1)

Radio programs 7 (1.2)

Note: Subjects may give more than one answer.

COVID-19: Coronavirus disease 2019

(33.5%), prenatal health education 
(31.1%), and online social media 
(30.5%) (Table 6).

Further analysis of the differences 
among the three hospitals revealed 
52.1% of  subjects  who attended 
Hospital A for prenatal care, received 
information about prenatal COVID-19 
vaccination from their physicians, 
versus 25.3% of subjects who attended 
B and 25.8% who attended Hospital 
C (p<0.001).  42.8% of subjects who 

attended Hospital A for prenatal 
care saw advertisements or posters 
regarding COVID-19 and prenatal 
COVID-19 vaccination, versus 33.5% 
of subjects who attended Hospital B 
and 29.7% of subjects who attended 
Hospital C (p=0.016).

Reasons given for receiving/refusing 
prenatal COVID-19 vaccination

The most common reason given 
by subjects for receiving prenatal 
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Table 7

Main reasons for receiving prenatal COVID-19 vaccination (N = 430)

Main reason Frequency
n (%)

Impact of serious COVID-19 pandemic on daily life 304 (70.7)

Concerns about potential complications of COVID-19 290 (67.4)

Protection of the mother and infant from COVID-19 disease 205 (47.7)

Concerns about SARS-CoV-2 virus transmission to the fetus 204 (47.4)

Support for public health policies 151 (35.1)

Healthcare provider recommendations 76 (17.7)

Family member recommendations 45 (10.4)

Availability and accessibility of prenatal COVID-19 vaccination 37 (8.6)

Confidence in the safety of prenatal COVID-19 vaccination 28 (6.5)

Friend recommendations 18 (4.2)

Note: Subjects may give more than one answer.

COVID-19: Coronavirus disease 2019; SARS-CoV-2: Severe acute respiratory syn-
drome coronavirus-2

COVID-19 vaccination was concern 
about the impact of the COVID-19 
pandemic on their daily life, (70.7%) 
fo l lowed b y  concern  ab out  t he 
complications of COVID-19 (67.4%) 
(Table 7).

The most common reason given 
for  refusing prenatal  COVID-19 
vaccination was worry about adverse 
effects of the vaccine (overall 67.1%; 
78.9% of subjects aged ≥40 years, 
60.6% aged 35-39 years, 67.3% aged 

30-34 years, 66.7% aged 25-29 years 
and 66.7% aged <25 years).   The 
second most common reason given 
for  refusing prenatal  COVID-19 
vaccination was hearing negative 
reports and comments about prenatal 
COVID-19 vaccination (28.7%).  The 
third most common reason given 
for  refusing prenatal  COVID-19 
vaccination was not having sufficient 
knowledge about the vaccine (23.2%) 
(Table 8).  
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Table 8

Main reasons for refusing prenatal COVID-19 vaccination among study subjects 
(N = 164)

Main reason Frequency
n (%)

Concerns about potential adverse events and safety of prenatal 
COVID-19 vaccination

110 (67.1)

Impact of negative reports on COVID-19 vaccines in the news 47 (28.7)

Lack of understanding about prenatal COVID-19 vaccination 38 (23.2)

Confidence in self-protection against contracting COVID-19 23 (14.0)

Lack of confidence in the efficacy of prenatal COVID-19 vaccination 12 (7.3)

No assessment or guidance from healthcare providers about prena-
tal COVID-19 vaccination

12 (7.3)

Previous experience with vaccine side effects 10 (6.1)

Family member opposition 9 (5.5)

Poor health or illness 7 (4.3)

Fear of needles 3 (1.8)

Note: Subjects may give more than one answer.

COVID-19: Coronavirus disease 2019

DISCUSSION

As far as we know, this is the first 
study regarding prenatal COVID-19 
vaccination in Taiwan.  The prenatal 
COVID-19 vaccination rate among 
study subjects was 72.4%, lower than 
the 90% rate reported in the general 
population in Taiwan (Chen et al, 
2023).  Taiwan’s prenatal COVID-19 
vaccination rate was higher than the 
global estimated average of 53.46%, 

as revealed by a meta-analysis of 16 
articles involving 19,219 pregnant women 
worldwide (Azami et al, 2022).  This 
higher rate might be due to Taiwan’s past 
history with the severe acute respiratory 
syndrome (SARS) outbreak in 2003 and 
the H1N1 pandemic in 2009, which 
fostered a strong interest in self-protection 
and epidemic prevention in the Taiwanese 
population (Yen et al, 2021; Skjefte et al, 
2021).
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In our study, subjects aged ≥40 
years were significantly less likely to 
receive prenatal COVID-19 vaccination 
than subjects aged <25 years.  This 
suggests older pregnant women may 
be more concerned about the vaccine’s 
impact on their health and the health 
of the fetus (Jones and Wallis, 2022).  
Since older pregnant women are at 
higher risk for complications due to 
COVID-19 during pregnancy (Qeadan 
et al, 2021; Zambrano et al, 2020), this 
concern among older subjects needs to 
be addressed to improve vaccination 
rates in this age group. 

In  our  s tudy ,  sub jec t s  wi th 
p e r c e i v e d  g o o d  h e a l t h  w e r e 
significantly more likely to receive 
prenatal COVID-19 vaccination than 
subjects with perceived poor health, 
similar to the findings of a study from 
Canada where the subjects were more 
concerned about the risks than the 
benefits of the vaccine due to their 
overall poor health (Guay et al, 2022).  
It is important to address this concern 
as those with poor health are at greater 
risk of complications due to COVID-19 
than those with good health (Genovese 
et al, 2023; Xu et al, 2021).

I n  o u r  s t u d y ,  s u b j e c t s  w h o 
exercised regularly during pregnancy 
were significantly more likely to 
receive prenatal COVID-19 vaccination 
than subjects who did not.  Those who 
exercise regularly during pregnancy 

may be more health conscious, wanting 
to protect themselves and their fetus 
(Hallam et al, 2022).

In our study, subjects who regularly 
r e c e i ve d  i n fl u e n z a  va c c i n a t i o n 
during the previous 3 years were 
significantly more likely to receive 
prenatal COVID-19 vaccination than 
those who did not, similar to the 
findings of previous studies from 
the United States (Battarbee  et al , 
2022; Razzaghi et al, 2022).  14.5% 
of our subjects reported receiving 
annual influenza vaccinations, 15.3% 
reported receiving occasional influenza 
vaccinations and 11.3% reported 
receiving an influenza vaccination 
during the current pregnancy.  These 
percentages are much lower than 
the 60% influenza vaccination rate 
among pregnant women prior to the 
COVID-19 pandemic (Chang et al, 
2019).  A previous study from the 
United States, reported the prenatal 
influenza vaccination rate in 2019 
was 83% and during the COVID-19 
pandemic was 40% (Perelman et al, 
2023).  In our study, 9.3% of subjects 
had received both prenatal COVID-19 
and influenza vaccinations, similar 
to low rates reported in studies from 
Korea (16.5%) (Kim and Kim, 2023), 
Italy (16.8%) (Genovese et al, 2023) and 
Turkey (20.7%) (Goncu Ayhan et al, 
2021).  Efforts aimed at improving both 
influenza and COVID-19 vaccination 
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rates need to determine the reasons 
for these low rates and address them 
to improve prenatal vaccination rates 
of both these vaccines. 

In our study, subjects receiving 
prenatal care at Hospital A had higher 
prenatal COVID-19 vaccination rates 
than subjects attending Hospitals 
B and C.  Those attending Hospital 
A were more l ikely to receiving 
information about COVID-19 and 
prenatal COVID-19 vaccination and 
more likely to see advertisements 
about prenatal COVID-19 vaccination 
than subjects attending Hospitals B and 
C.  These data show the importance 
of healthcare providers’ influence 
on pregnant women’s vaccination 
decisions (Binger et al, 2023; Genovese 
et al, 2023) and suggests the need 
to target hospital administrations 
for improving prenatal COVID-19 
vaccination promotion in the study 
population. 

In our study, subjects who received 
prenatal COVID-19 vaccination had 
higher mean knowledge scores than 
those who refused it.  This suggests 
pregnant women who refuse prenatal 
COVID-19 vaccination likely have a 
poorer knowledge about COVID-19 
and prenatal COVID-19 vaccination.  
In our study, 23.2% of subjects stated 
their reason for refusing of prenatal 
COVID-19 vaccination was insufficient 
knowledge about the vaccine.  Previous 

studies from China and Malaysia 
reported improving pregnant women’s 
knowledge about COVID-19 and 
prenata l  COVID-19  vacc inat ion 
increased vaccination rates (Kalok et 
al, 2023; Tao et al, 2021).  This suggests 
it is important to improve pregnant 
women’s knowledge about prenatal 
COVID-19 vaccination is important to 
improve vaccination rates.

In our study, subjects with a positive 
attitude about prenatal COVID-19 
vaccination were significantly more 
likely to be vaccinated than those 
with a negative attitude, similar to 
previous studies from China and the 
United States (Jones and Wallis, 2022; 
Tao et al, 2021).  Among the attitude 
study areas, “perceived severity” 
was had the strongest association 
with receiving prenatal COVID-19 
vaccination suggesting concern about 
disease severity was important in 
subject decision making and may 
suggest a way to improve vaccination 
rates in the study population by 
educating about the risk for severe 
disease due to COVID-19 during 
pregnancy (Razzaghi et al, 2022; Tao 
et al, 2021).

In summary, receiving prenatal 
COVID-19 vaccination among our 
study subjects was associated with 
younger maternal age, having good 
self-perceived health,  exercising 
regularly during pregnancy, having 
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received influenza vaccination, getting 
prenatal care from a hospital promoting 
prenatal vaccination, having a better 
knowledge about COVID-19 and 
prenatal COVID-19 vaccination and 
having a good attitude about prenatal 
COVID-19 vaccination.  We conclude 
some groups should be targeted 
to improve prenatal  vaccination 
rates including older women, the 
administration of Hospital C, women 
who have not previously received 
influenza vaccination, women who 
have poor perceived health, women 
who do not exercise regularly, women 
with a poor knowledge about COVID-19 
and prenatal COVID-19 vaccination 
and women with a negative attitude 
about prenatal vaccination.  Further 
studies are needed to determine what 
interventions would be best to reach 
these target groups and to determine 
if these efforts will result in improved 
vaccination rates.

ACKNOWLEDGEMENTS

We appreciate all the subjects for 
their participation in our study.

CONFLICT OF INTEREST 
DISCLOSURE

The authors declare that there is 
no conflict of interest.

REFERENCES

Azami M, Nasirkandy MP, Esmaeili 

Gouvarchin Ghaleh H, Ranjbar R. 
COVID-19 vaccine acceptance among 
pregnant  women worldwide:  a 
systematic review and meta-analysis. 
PLoS One 2022; 17(9): e0272273.

Battarbee AN, Stockwell MS, Varner M, et 
al. Attitudes toward COVID-19 illness 
and COVID-19 vaccination among 
pregnant women: a cross-sectional 
multicenter study during August-
December 2020. Am J Perinatol 2022; 
39(1): 75-83. 

Binger K, Cui Y, Kelly JA, Palatnik A. 
Strategies  to  reduce COVID-19 
vaccine hesitancy among pregnant 
individuals: data from a prospective 
survey of unvaccinated pregnant 
women. Int J Gynecol Obstet 2023; 
162(1): 95-104.

Bujang MA, Sa’at N, Sidik TMITAB, Joo 
LC. Sample size guidelines for logistic 
regression from observational studies 
with large population: emphasis on 
the accuracy between statistics and 
parameters based on real life clinical 
data. Malays J Med Sci 2018; 25(4): 
122-30.

Chang YW, Tsai SM, Lin PC, Chou FH. 
Willingness to receive influenza 
vaccination during pregnancy and 
associated factors among pregnant 
women in Taiwan. Public Health Nurs 
2019; 36(3): 284-95.

Chen YH, Cheuh YN, Chen CM, Kuo HW. 
Epidemiological characteristics of the 
three waves of COVID-19 epidemic in 



68

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 55 No.2 March 2024

Taiwan during April 2022 to March 
2023. J Formos Med Assoc 2023; 122(11): 
1174-82.

Dudley MZ, Limaye RJ, Salmon DA, et 
al. Latent class analysis of maternal 
vaccine attitudes and beliefs. Health 
Educ Behav 2020; 47(5): 765-81. 

Feng Q, Cui Q, Xiao Z, Liu Z, Fan S. 
Maternal and perinatal outcomes 
of  SARS-CoV-2 and variants  in 
pregnancy. Matern Fetal Med 2023; 
5(2): 104-14. 

Genovese C, Biondo CA, Rizzo C, et al. 
Knowledge, propensity and hesitancy 
among pregnant women in the post-
pandemic phase regarding COVID-19 
vaccination: a prevalence survey in 
southern Italy. Women 2023; 3: 374-84.

Goncu Ayhan S, Oluklu D, Atalay A, et 
al. COVID‐19 vaccine acceptance in 
pregnant women. Int J Gynecol Obstet 
2021; 154(2): 291-6. 

Guay M, Maquiling A, Chen R,  et al. 
Measuring inequalities in COVID-19 
vaccination uptake and intent: results 
from the Canadian Community 
Health Survey 2021. BMC Public 
Health 2022; 22(1): 1708.

Hallam J, Jones T, Alley J, Kohut ML. 
Exercise after influenza or COVID-19 
vaccination increases serum antibody 
without an increase in side effects. 
Brain Behav Immun 2022; 102: 1-10.

Jones A, Wallis D. Using the health 
belief model to identify predictors of 
COVID-19 vaccine acceptance among 

a sample of pregnant women in the 
U.S.: a cross-sectional survey. Vaccines 
2022; 10(6): 842.

Kalok A, Razak Dali W, Sharip S,  et 
a l .  Maternal  COVID-19 vaccine 
acceptance among Malaysian pregnant 
women: a multicenter cross-sectional 
study. Front Public Health 2023; 11: 
1092724.

Kim B, Kim E. Impact of the COVID-19 
pandemic on influenza vaccination 
a n d  a s s o c i a t e d  f a c t o r s  a m o n g 
pregnant women: a cross-sectional 
study in Korea. Vaccines 2023; 11(3): 
512. 

Liu Q, Qin C, Liu M, Liu J. Effectiveness 
and safety of SARS-CoV-2 vaccine 
in real-world studies: a systematic 
review and meta-analysis. Infect Dis 
Poverty 2021; 10(1): 132. 

Perelman AD, Trostle ME, Pecoriello J, 
Quinn GP, Roman AS, Penfield CA. 
Acceptance of routine vaccines in 
pregnancy during the COVID-19 
pandemic. Am J Perinatol 2023. doi: 
10.1055/a-2188-8511. Online ahead 
of print.

Purwono A, Agustin H, Lisnawati Y, Faisal 
HKP. Respiratory perspective of 
COVID-19 in pregnancy. J Infect Dev 
Ctries 2023; 17(1): 23-36.

Qeadan F, Mensah NA, Tingey B, Stanford 
JB. The risk of clinical complications 
and death among pregnant women 
w i t h  C O V I D - 1 9  i n  t h e  C e r n e r 
COVID-19 cohort: a retrospective 



69

FACTORS ASSOCIATED WITH PRENATAL COVID-19 VACCINATION

Vol 55 No.2 March 2024

analysis. BMC Pregnancy Childbirth 
2021; 21(1): 305.

Razzaghi H, Kahn KE, Masalovich S, et 
al. COVID-19 vaccination and intent 
among pregnant women, United 
States, April 2021. Public Health Rep 
2022; 137(5): 988-99.

Rosenstock IM, Strecher VJ, Becker MH. 
Social learning theory and the health 
belief model. Health Educ Q 1988; 
15(2): 175-83.

Schaffer DeRoo S, Pudalov NJ, Fu LY. 
Planning for a COVID-19 vaccination 
program. JAMA 2020; 323(24): 2458-9.

Shimabukuro TT, Kim SY, Myers TR, et 
al. Preliminary findings of mRNA 
COVID-19 vaccine safety in pregnant 
persons. N Eng J Med 2021; 384(24): 
2273-82.

Skjefte M, Ngirbabul M, Akeju O, et al. 
COVID-19 vaccine acceptance among 
pregnant women and mothers of 
young children: results of a survey 
in 16 countries. Eur J Epidemiol 2021; 
36(2): 197-211.

Tao L, Wang R, Han N, et al. Acceptance 
of a COVID-19 vaccine and associated 
factors among pregnant women in 
China: a multi-center cross-sectional 
study based on health belief model. 
Hum Vaccin Immunother 2021; 17(8): 
2378-88.

Wang PH, Lee WL, Yang ST, Tsui KH, Chang 
CC, Lee FK. The impact of COVID-19 

in pregnancy: Part II. Vaccination to 
pregnant women. Journal of the Chinese 
Medical Association 2021a; 84: 903-10. 

Wang Q, Yang L, Jin H, Lin L. Vaccination 
against COVID-19: A systematic 
r e v i e w  a n d  m e t a - a n a l y s i s  o f 
acceptability and its predictors. 
Preventive Medicine 2021b; 106694. 

World Health Organization (WHO). 
Questions and answers: COVID-19 
va c c i n e s  a n d  p r e g n a n c y ,  2 0 2 2 
[cited 2023 Jun 20]. Available from: 
URL: https://iris.who.int/bitstream/
handle/10665/351855/WHO-2019-
nCoV-FAQ-Pregnancy-Vaccines-
2022.1-eng.pdf?sequence=1 

Xu S, Huang R, Sy L, et al. COVID-19 
vaccinat ion and non-COVID-19 
mortality risk - seven integrated 
health care organizations, United 
States, December 14, 2020-July 31, 
2021. MMWR Morb Mortal Wkly Rep 
2021; 70(43): 1520-4.

Yen MY, Yen YF, Chen SY, et al. Learning 
from the past: Taiwan’s responses to 
COVID-19 versus SARS. Int J Infect Dis 
2021; 110: 469-78.

Zambrano LD, Ellington S, Strid P, et al. 
Update: characteristics of symptomatic 
women of reproductive age with 
laboratory-confirmed SARS-CoV-2 
infection by pregnancy status–United 
States, January 22–October 3, 2020. 
MMWR Morb Mortal Wkly Rep 2020; 
69(44): 1641-7.


