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ABSTRACT 

Vaccination is a very important step in reducing the spread of COVID-19 by way of herd immunity. 

Vaccine hesitancy among pregnant women is particularly high despite professional bodies strongly 

endorsing the vaccine. Many pregnant women are not willing to be vaccinated due to safety concerns 

despite the reassurance that vaccines are safe during pregnancy without any additional complication 

during pregnancy. Our study aims at identifying the attitudes towards COVID-19 vaccine acceptance as 

well as non-acceptance in pregnant and lactating women. A cross sectional study was conducted on 454 

pregnant and post natal mothers of Father Muller Medical College. Data was collected from a face-to- 

face questionnaire which included demographic characteristics of study participants and a set of 

questions to test the Knowledge and Attitude towards COVID-19 vaccination in pregnancy. All 

participants were aware about the vaccine’s availability; however, 80.93% were uncertain about its 

benefits. The primary reasons for hesitancy included familial influence (82.6%) and safety concerns (87% 

believed the vaccine might cause infection, 81.05% feared fetal harm). Only 17.62% of the study 

participants believed in the vaccine's efficacy. Participants showed limited understanding of COVID-19's 

impact on pregnancy, underscoring the need for improved health education. 
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INTRODUCTION 
Vaccination is a very important step in 
curtailing the spread of COVID-19 [1]. It has 
been suggested by WHO that vaccination 
is the most appropriate approach to build herd 
immunity [2]. In comparison to the general 
population, pregnant women are at a higher 
risk of not only contracting COVID-19 
infection but they subsequently develop a 
severe form of the illness and experience 
adverse pregnancy outcomes [3-4]. Pregnant 
women have a higher risk of hospitalization 
and are at an increased risk of requiring ICU 
admission, because pregnancy is an 
immunosuppressive state [5], and as the 
uterus enlarges during pregnancy it 
compresses the lungs thereby reducing the air 
entry with each breath that a pregnant women 
takes [6]. Pregnancy complications like an 
increased risk of preterm birth and NICU 
admission of the neonate have also been 
associated with COVID-19 infection. 
Prevention of the spread of the disease, 
therefore is important given all these risks [7-
8]. Initially, only pregnant women who were 
considered high risk for acquiring the infection 
were recommended for vaccination by the 
WHO [9]. Eventually, with the accumulation of 
safety data [10-12] on vaccination and the 
ensuing harmful effects of COVID-19 infection 
on a pregnant women, the vaccine was 
unequivocally recommended for all pregnant 
women [13]. Pregnant women are hesitant to 
take the vaccine despite professional bodies 
strongly endorsing the vaccine [14-15]. Many 
pregnant women are not willing to be 
vaccinated due to safety concerns both for 
themselves and for the unborn baby despite 
the reassurance that vaccines are safe during 
pregnancy without any additional 
complications [16-18]. Also, those pregnant 
women who do not feel vulnerable to the 
infection are hesitant to take the vaccine 
[19].Providing adequate information is an 
effective method of improving COVID-19 
vaccine uptake and acceptance among 
pregnant women [19-23] and strategies that 
prioritize vaccination of pregnant people are 
needed.Our study aims to identify vaccine 
acceptance and hesitancy attitudes towards 
COVID-19 vaccination in pregnant and 

lactating women in a tertiary care center in 
South India. The results, in turn, will help 
implement policies to increase vaccine 
acceptance particularly among the pregnant 
and post-partum population. 
 
Materials and methods: 
This cross-sectional study was conducted 
at Father Muller Medical College, 
Mangalore over a period of 6 months. Patients 
attending the outpatient department and 
those admitted to the hospital wards were 
included. A total of 454 pregnant and 
postpartum patients who consulted the 
hospital during the study period were 
recruited for the study.Inclusion criteria: All 
pregnant and post partum women upto 6 
weeks post child birth attending the OBG 
outpatient Department and willing to 
participate in the study were 
included.Exclusion criteria: Patients with 
severe medical or surgical co-morbidities or 
those unwilling to participate were excluded. 
After recruitment, informed consent was 
obtained from the participants. A 
questionnaire was created, which included 
demographic characteristics of study 
participants and a set of questions to assess 
knowledge and attitude towards COVID-19 
vaccination in pregnancy. The questionnaire 
was available in both English and Kannada. 
Data was collected using a face-to-face 
interviews, any doubts or misunderstandings 
about the questions were immediately 
clarified. The questionnaire was validated for 
content and relevance by 2 faculty members 
from the OBG department. 
The working definitions used while creating 
the questionnaire 
• Knowledge was defined as the participant’s 
regarding the effects of COVID-19 on the 
fetus, mother and various aspects regarding 
covid vaccination. 
• Attitudes were defined as feelings and 
beliefs regarding the pandemic,the impacts of 
infection on maternal and fetal health, and 
preventive measures. 
Statistical analysis: 
The reliability of questionnaire to record the 
participant responses was analysed using 
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Cronbach’s alpha. Statistical analysis included 
frequency, percentage and Chi-square test. 
Sample size: n= Z 2α p (1-p)/ e2 
n= 454 , e= 4% 
Sample size equals the square of the Z-value 
multiplied by the population proportion and 
its complement, divided by the square of the 
margin of error 
n = Required sample size (the number of 
respondents or observations needed) 
Zα = Z-value or standard normal value 
corresponding to the desired confidence level 
p = Estimated proportion of the population 
having the characteristic of interest 
1−p = Proportion not having the characteristic 
e = Margin of error (allowable error or 
precision level) 
α = Level of significance 

Results:  
A total of 454 women participated in the study 
and were considered for the final analysis. Of 
these, 72.23% were below 30 years of age and 
27.74% of pregnant women were of 31 to 40 
years. More than 80% belonged to urban 
areas. 80% of the women had an education 
level of 10th standard. Most of the women 
were housewives (88.32%). Out of 454 
women, around 53.28% were multiparous, 
while 46.68% of women were nulliparous. 
12.55% were in the 1st trimester, 35.9% were 
in the 2nd trimester, 39.64% were in the 3rd 
trimester and 11.89%were postnatal. The 
main sources of information for these women 
were the internet (47.7%) and television (16%) 
and radio (35%). 

 
Table 1: Demographics 

VARIABLES FREQUENCY(n=454) PERCENTAGE(%) 
AGE   
18-25 186 40.96% 
26-30 142 31.27% 
31-35 102 22.46% 
>36 24 5.28% 
GRAVIDITY   
PRIMIGRAVIDA 182 40.08% 
MULTIGRAVIDA 272 59.92% 
TRIMESTER   
1ST  57 12.55% 
2ND  163 35.9% 
3RD  180 39.64% 
POST PARTUM 54 11.89% 
EMPLOYMENT   
WORKING 53 11.67% 
HOME MAKERS 401 88.32% 

 
Table 2: knowledge regarding covid infection and vaccination: 

 YES n(%) NO n(%) DON’T KNOW 
n(%) 

1. DO YOU THINK COVID IS A SERIOUS 
DISEASE? 

454 (100%) 0 0 

2. HAVE YOU HEARD ABOUT COVID-19 
VACCINES? 

454 (100%) 0 0 

3. DO YOU THINK VACCINES ARE 
IMPORTANT TO PROTECT OTHERS 
IN THE COMMUNITY? 

40(8.81%) 9(1.98%) 405(89.2%) 

4. DO YOU THINK VACCINE WILL 
PROTECT YOU FROM THE DISEASE? 

80(17.62%) 9(1.98%) 365 (80.39%) 
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5. ARE YOU WORRIED THAT VACCINES 
WILL CAUSE BIRTH DEFECTS OR 
LONG-TERM NEGATIVE EFFECTS TO 
THE NEONATE? 

368 (81.05%) 5 (1.10%) 81 (17.84%) 

6. DO YOU BELIEVE VACCINES ARE 
SAFE IN PREGNANCY? 

33 (7.26%) 12 (2.64%) 409 (90.08%) 

7. DO VACCINES HAVE SIDE EFFECTS? 183 (40.3050 89 (19.60%) 182 (40.08%) 
8. ARE THE INGREDIENTS IN THE 

VACCINE HARMFUL? 
6 (1.32%) 412 (90.74%) 36 (7.92%) 

9. DO YOU THINK VACCINES ARE NOT 
REQUIRED TO PREVENT SPREAD OF 
DISEASE? 

4 (0.88%) 72 (15.85%) 378 (83.25%) 

10. DO YOU THINK VACCINES WILL 
HARM YOU? 

13 (2.86%) 54 (11.89%) 387 (85.24%) 

11. DO YOU THINK VACCINES CAN 
CAUSE COVID INFECTION? 

397 (87.45%) 45 (9.91%) 3 (0.66%) 

12. ARE YOU AFRAID OF INJECTIONS? 2 (0.44%) 452 (99.55%) 0 
13. DO YOU THINK THERE IS LACK OF 

DATA REGARDING SAFETY OF 
COVID VACCINE IN PREGNANCY? 

421 (92.73%) 11 (2.42%) 22 4.845) 

14. DO YOU THINK THE VACCINE WILL 
NOT WORK? 

8 (1.76%) 56 (12.33%0 390 (85.9%) 

15. DO YOUR FAMILY MEMBERS HAVE 
HESITANCY TOWARDS 
VACCINATION? 

375 (82.6%) 79 (17.4%) 0 

 
Out of the 454 women, all knew about the 
availability of a vaccine against COVID-19. 
However, 80.93% were unsure about the 
beneficial effects of the vaccine in protecting 
them from the disease. 
The most common reasons for refusing the 

vaccine were concerns from family members 
(n=375, 82.6%), concerns regarding their own 
safety, with 87% believing the vaccine might 
cause the infectionor safety concerns to the 
foetus (n=368, 81.05 %). Only 17.62% of 
subjects believed in the efficacy of the vaccine.  

 
Table 3: Responses of the women to questions on attitude towards vaccination: 

 YES NO MAYBE/DON’T 
KNOW 

1. Have you received the tetanus 
vaccine in pregnancy? 

454 0 0 

2. Do you plan to vaccinate/immunize 
your baby after birth? 

454 0 0 

3. Have you been recommended the 
Covid vaccine by a healthcare 
worker? 

378 (83.26%) 76 (16.74%) 0 

4. In your opinion, would you continue 
to need to use safety precautions 
even after vaccination? 

421 (92.73%) 19 (4.18%) 14 (3.08%) 

 
All women had taken the tetanus vaccine 
which is recommended in pregnancy. 
However, only 23.79%(108) women had taken 

a single dose of the COVID vaccine prior to 
pregnancy. Meanwhile, 76.21%(346) had not 
taken any dose prior to this survey. 
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DISCUSSION 
A good number of studies have been 
conducted on the KAP regarding vaccine 
acceptance in the general population. 
However, very few studies have been carried 
out specifically in pregnant and postpartum 
women. In our study, a majority of women 
knew about the existence of the COVID-19 
vaccine and about its efficacy. This is contrary 
to a study done in seven low- and middle-
income countries including India [24], which 
reported low awareness about the safety and 
efficacy of the vaccine. In their study, 29.2% of 
pregnant women considered the COVID‐19 
vaccine to be very effective in preventing 
COVID-19 infection and 21.7% thought that 
the vaccine was somewhat effective in 
infection prevention. The belief in COVID-19 
vaccine effectiveness varied over the 7 
countries with 6.9% Bangladeshi women 
believing in its effectiveness to 48.1% and 48.8 
% women in Zambia and India, respectively, 
believing in its effectiveness. Collectively, over 
one-third (36.6%) has no awareness about the 
effectiveness of the vaccine in 
preventing COVID‐19 infection. Those study 
participants in our study who had taken 1 dose 
prior to pregnancy were reluctant to complete 
the dosing schedule due to apprehensions 
regarding safety in pregnancy. The reasons for 
refusal to take the vaccine included 397 
(87.45%)women assuming that there were 
chances of acquiring the infection through 
vaccine , 368 (81.05%)women fearful of 
possible harmful effects of the vaccine on the 
fetus or familial hesitancy in 375 (82.6%) 
women . Our results were similar to those 
found in the observational trial done over 7 
countries [24] where 22.8% of women 
perceived that the vaccine was safe in 
pregnancy. The safety concerns varied over 
countries with 6.4% of the women in 
Bangladesh believing that it was safe to be 
vaccinated during pregnancy as against 35% 
among those women in Zambia and India. In a 
study done in Turkey [20] the main reasons for 
low acceptance among pregnant women 
included insufficient safety data and fear of 
possible harmful effects on the fetus(58.3%). 
Interestingly, that despite all subjects (100%) 
believing that the COVID-19 is a serious 

disease, a considerable number were not 
willing to take the vaccine during pregnancy 
and preferred to wait until after delivery to 
complete the dosing schedule. In a similar 
study conducted in Maharashtra [25], India , 
58% of pregnant women were willing to get 
vaccinated following government approval, 
while 26% were hesitant towards vaccination. 
Compared to pregnant women, lactating 
women were less hesitant to get 
vaccinated (22% vs 27%). Vaccine hesitancy 
was most observed in the third trimester of 
pregnancy (29.5%).Similar studies in 
Switzerland [26] showed that only 29.7% 
(153/515) of pregnant and 38.6% (400/1036) of 
breastfeeding women were willing to get 
vaccinated. In a study conducted in China [27] 
on the acceptance of COVID-19 vaccine 
among pregnant women a higher acceptance 
rate of 77.4% was noted. In Italy [28] , a 
positive attitude towards SARS-CoV-2 
vaccination during pregnancy was noted in 
136 (84.5%) women, while 25.5% considered 
the vaccine to be not useful. Furthermore, 
most women had received the tetanus toxoid 
or were willing to do so indicating that they 
were not hesitant to take other vaccines in 
pregnancy. This was also noted in the study 
done in Turkey [20] on COVID‐19 vaccine 
acceptance in pregnant women. 
 
Limitations: 
Firstly , the study was conducted in a private 
medical college which despite being a tertiary 
referral care center does not cater to a 
significant number of patients belonging to 
the lower socio-economic status . Hence, the 
perceptions towards the vaccine and 
acceptance of the vaccine in pregnancy might 
not be representative of the entire region. 
Secondly, our study was conducted at a time 
when guidelines on the efficacy of vaccination 
in pregnancy were not available. As more data 
on the topic become available particularly 
studies on the long term effects of the vaccine 
or disease on the fetus or new born, 
willingness to get oneself vaccinated during 
pregnancy might evolve. Due to evolving 
evidence on this topic, the answers to the 
questionnaire might change with progressing 
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time. 
Conclusions: 
The benefits of the COVID-19 vaccine are clear 
and positive with no potential adverse effects 
demonstrated yet. Very few studies have been 
conducted on the attitudes towards COVID-19 
vaccine in pregnancy particularly among the 
population of Southern India. Concerns 
regarding the vaccine safety are a major 
barrier to ensuring complete dosing 
among pregnant patients. Pregnant women 
demonstrated an inadequate knowledge 
regarding the impact of COVID-19 on 
pregnancy in our study. However positive 
attitude and practices on preventive measures 
were good. This highlights the need for 
ongoing and continued health education for 
pregnant women for COVID-19 to improve 
knowledge on a constant basis, particularly 

with respect to vaccination. Including 
pregnant women in clinical trials, providing 
access to vaccines, and ensuring information 
specific towards pregnancy and breastfeeding 
women, particularly among those of younger 
age with a lower socio-economic level or 
educationally deprived women, is important 
to protect them from COVID infection and 
other viral infection  in the future, while 
promoting herd immunity. Research on 
vaccination in pregnancy can be advanced 
through simulation studies, animal models, 
pharmacovigilance data, and other non-
invasive evidence-generation methods. 
Identifying attitudes among priority groups is 
essential to create vaccination strategies in 
the prevention and control of COVID‐19 and in 
avoiding another pandemic. 
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