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ABSTRACT Objective: As approval of one of many coronavirus disease-2019 (COVID-19) vaccines' use for pregnancy is getting closer,
vaccine hesitancy may take place in pregnant individuals for this new vaccine. Our study aimed to evaluate vaccine acceptance and factors
affecting vaccine acceptance in case of an approved COVID-19 vaccine for pregnant individuals. Material and Methods: Our study was designed as one group, cross-sectional, prospective study. Sample consisted of pregnant individuals who didn't have any chronic illnesses and
didn't contract COVID-19 in the last 6 months. In-person style survey was used to collect data about demographics, knowledge about COVID19 disease and it's effects on pregnant individuals, vaccine acceptance and reasons for acceptance or refusal. Results were analyzed with descriptive statistics, chi-square test and Shapiro-Wilk test of normality using Number Cruncher Statistical System. Results: Among 250
participants, 183 (73.2%) reported they wouldn't accept COVID-19 vaccination if there was a safe and effective vaccine approved for use in
pregnancy. Main reasons of refusal were the belief that vaccine hadn't been studied on humans enough or that it might have adverse effectes
on baby and/or pregnant individual. Only factor associated with vaccine acceptance was found to be knowing someone who had severe
COVID-19 disease (p=0.022). Conclusion: Our study shows that vaccine hesitancy rates may be high among pregnant individuals when a
COVID-19 vaccine is approved for use in pregnancy. The main reason for vaccine hesitancy is safety concerns.
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Severe acute respiratory syndrome-coronavirus2 (SARS-CoV-2) [coronavirus disease-2019
(COVID-19)] pandemic continues to take lives
worldwide.1 While increasing numbers of new cases
are still being reported in many countries and total
mortality continues to rise, the successful development and year-end deployment of several vaccines
for COVID-19 offer new hope that pandemic can finally be contained.

death and adverse pregnancy outcomes such as preterm
delivery and cesarean delivery.3 Current data suggest
that pregnant individuals are more likely to be admitted to intensive care unit, require invasive ventilation,
receive extracorporeal membrane oxygenation, and die
than non-pregnant women of reproductive age.4 Effects
of COVID-19 on fetus are not completely understood.
Intrauterine transmission can occur but appears to be
rare; however, data suggest that neonates born to individuals with SARS-CoV-2 are more likely to be born
preterm.5,6 When evaluating the course and possible
complications of COVID-19 on pregnant individuals,
factors other than pregnancy such as underlying medical conditions (eg, diabetes, obesity or heart disease)
should also be considered.7

Gestation-associated physical, immunological and
endocrinological changes typically place pregnant individuals and their fetuses at greater risk for severe
complications caused by infectious diseases.2 It is now
known that people who contract COVID-19 during
pregnancy are at increased risk for severe disease,
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For many decades, the concept of passive immunization of neonate via maternal infection or immunization and transplacental passage of protective
antibodies into the fetal/neonatal circulation has been
well recognized, with protection acquired against
tetanus, influenza and pertussis among other
pathogens. Maternal vaccination can protect the
mother, the fetus and the infant. Influenza vaccination during pregnancy is known to decrease the risk
of severe disease in the mother, which positively impacts the fetus by reducing the risk of preterm birth
and/or pregnancy loss, as well as providing protection for the infant during the first few months of life.8

MATERIAL AND METHODS
Our study was designed as cross-sectional, prospective, in-person style survey. The study was approved
by Ministry of Health and İstanbul Training and Research Hospital Clinical Research Ethical Committee (November 25, 2020/2631). Principles embodied
in Decleration of Helsinki were followed.
Data were collected in Outpatient Obstetrics
Clinics of İstanbul Training and Research Hospital
between March and April 2021. Pregnant individuals over 18 years without any chronic illnesses were
included. Pregnant individuals were asked to answer
a structured survey which took approximately 5 minutes. Written informed consent was taken.

Vaccination programs applied to pregnant individuals can prevent maternal morbidity and mortality,
reduce in-utero or fetal disease rates and provide passive immunity to newborns.9 This tripple benefit requires rapid vaccine development and timely
inclusion of pregnant individuals into vaccine trials.10

Structured survey in Turkish was formed by researchers based on the literature.9,17 Survey consisted
of 15 questions. Four of the questions were about demographics such as age, occupation, education level
and socioeconomic status. Two questions asked about
gestational age and whether there was a problem related to this pregnancy. Next 5 questions asked about
personal experience and knowledge of participants
about COVID-19 disease. First of these questions examined participants’ personal COVID-19 experience
asking if they had someone in their social surroundings who had severe COVID-19 disease (admitted to
intensive care unit or died from COVID-19). The second one asked about smoking status of the participants. Three questions about knowledge of
COVID-19 were designed as 5 point Likert scale
(strogly agree, agree, undecisive, disagree, strongly
disagree). These questions aimed to assess whether
participants agreed to statements “Coronavirus infection affects pregnant women more severely compared to non-pregnant women of the same age”,
“Coronavirus infection in pregnancy can infect the
fetus” and “Coronavirus vaccine is a safe and effective way of protection from coronavirus in healthy
non-pregnant individuals”. The last four questions of
the survey were about coronavirus vaccine acceptance of pregnant participants. First of these questions
asked whether participants would accept having a
coronavirus vaccine if there was a vaccine approved
as safe and effective during pregnancy. Other 2 questions asked about motivations for refusal or accept-

As of now, there is no SARS-CoV-2 vaccine approved or included in Emergency Use Authorization
for pregnant women but many health authorities including Centers for Disease Control and Prevention
(CDC), World Health Organization, American College of Obstetrician and Gynecologists and Royal
College of Obstetricians and Gynecologists encourage pregnant individuals to get vaccinated.11-14 As trials continue to include pregnant women and studies
conducted on pregnant people who have had their
vaccine results, we are getting closer to a vaccine approval for pregnant individuals (ClinicalTrials.gov
Identifier: NCT04754594).15
It is known that concerns about safety of the vaccine during pregnancy, lack of knowledge about the
disease and effectiveness of the vaccine, and whether
the vaccine is recommended by healthcare professionals play role among factors that affect acceptance
of vaccines during pregnancy.16 When there is a vaccine approved in pregnant women among the
COVID-19 vaccine candidates, vaccine hesitancy
may occur in pregnant individuals which may lead to
vaccine refusal. Our study aimed to evaluate rates of
vaccine acceptance and factors affecting vaccine acceptance in case of an approved COVID-19 vaccine
for pregnant individuals.
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ance. These questions had structured pre-anticipated
choices and an “other” option in which participants
could specify their own reason. Participants could
mark multiple choices as motivations for vaccine refusal or acceptance. The last question inquired where
they would prefer to have the vaccine with answer
options of “family medicine center”, “state hospitals”, “special hospitals”, “home”, and “other” to be
specified.

RESULTS
The study was conducted with 250 voluntary pregnant women. Mean gestational age was 26.32±11.31
weeks, median gestational age was 30 weeks. Characteristics of the group, personal COVID-19 experience and smoking status are shown in Table 1.
Among participants, 67 (26.8%) reported that
they would accept COVID-19 vaccination if there
was a safe and effective vaccine approved for use in
pregnancy; while 183 (73.2%) reported they wouldn’t accept. Motivations for acceptance and refusal of
vaccine are shown in Table 2.

STATISTICAL ANALYSIS
Statistical analyses were performed using the Number Cruncher Statistical System 2007 Statistical Software (Utah, USA) program. In addition to
descriptive statistical methods (mean, standard deviation, frequency and percentage distributions), distribution of the variables were examined with
Shapiro-Wilk test of normality and the chi-square
test was used in comparison of the qualitative data.
A p value <0.05 was evaluated as statistically significant.

When knowledge of participants about COVID19 infection is evaluated, it was seen that 127 (49.8%)
of participants “strongly agreed” or “agreed” to the
statement “Coronavirus disease affected pregnant
women more severely than non-pregnant women of
the same age”, whereas 40 (16%) of participants “disagreed” or “strongly disagreed” to this statement.

TABLE 1: Characteristics, personal COVID-19 experience and smoking status of participants.
n

%

18-29

150

60.00

30-39

89

35.60

40-49

11

4.40

Employment status

Employed

59

23.60

Non-employed

191

76.40

Healthcare worker

Yes

15

25.42

No

44

74.58

Elementary school

151

60.40

High school

52

20.80

University

47

18.80

Minimum wage or below

153

61.20

Above minimum wage

97

38.80

1. trimester

53

21.20

2. trimester

43

17.20

3. trimester

154

61.60
19.20

Age

Education

Economic status
Trimester

High-risk pregnancy

Yes

48

No

202

80.80

Personal COVID-19 experience

Yes

57

22.80

No

193

77.20

Smoking

Everyday

13

5.20

Somedays

28

11.20

Never

209

83.60
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TABLE 2: Women’s motivations to accept or refuse a coronavirus vaccine when available.
I would accept coronavirus vaccine, because: (n=67)

n

%

It protects me from coronavirus disease and its consequences.

43

62.32

It protects my baby from coronavirus disease and its consequences before birth.

37

55.55

I think vaccination is the only way to end the pandemic.

27

40.30

I think I am in a high risk group for coronavirus.

18

26.87

It protects my baby from coronavirus disease and its consequences after birth.

12

17.91

Other reasons

2

2.99

I would not accept coronavirus vaccine, because: (n=183)
It might have side effects on me.

109

59.56

It might have side effects on my baby.

124

67.76

I think vaccine is not studied on humans enough.

96

52.46

I don't believe vaccination is necessary.

26

14.21

I believe other measures will be enough to protect me.

22

12.02

Coronavirus is not a dangerous or risky disease.

12

6.56

Other reasons

12

6.56

Among participants, 100 (40%) “strongly agreed” or
“agreed” that “coronavirus may infect the fetus” and
another 100 (40%) participants were indecisive about
this statement. As 102 (40.8%) of participants
“strongly agreed” or “agreed” to the statement “coronavirus vaccine is a safe and effective way of protection from coronavirus disease” 118 (47.2%) were
indecisive about this statement.

cination if there was a safe and effective vaccine approved for use in pregnancy. Participants were mostly
concerned that vaccine might have side effects on
themselves or on their babies. Only factor related to
vaccine acceptance was found as having someone in
their social surrounding who had severe COVID-19
disease.
It has not been possible to increase vaccine uptake rates in pregnancy even for vaccines which are
recommended and applied to pregnant individuals for
many years by health authorities. According to CDC
data, acceptance of tetanus-diphtheria-acellular pertussis (Tdap) vaccine in pregnancy is 48.8%, while this
rate is around 50% for influenza vaccine in United
States.18 Studies in other countries show influenza vaccine uptake rates between 6.5% and 76% and influenza
vaccine uptake rates between 4.8% and 74%.19-23 Our
study showed 26.8% intention for acceptance, but vaccine uptake may actually be lower than this intention
as shown in the study by Bettinger et al.24 This acceptance rate is lower than the results of most studies on influenza and Tdap vaccine. This could be a result of the
COVID-19 vaccines’ being very new and unfamiliar.

Age groups, educational levels, economic or employment status did not differ between vaccine acceptance and refusal groups. Vaccine acceptance also
was not affected by pregnancy trimester, existance of
high risk pregnancy or smoking. Vaccine acceptance
group had higher personal experience of severe
COVID-19 disease (p=0.022). There was no difference in answers to questions regarding knowledge
about the coronavirus infection between vaccine acceptance and refusal groups.
Most of the pregnant women in this study
(n=138, 55.2%) reported that they would prefer to be
vaccinated at state hospitals, whereas 56 (22.4%)
would prefer family medicine centers and 43 (17.2%)
would prefer to be vaccinated at their homes.

Latest CDC data show 31% vaccination coverage among pregnant people aged 18-49 years, but
only 21% was vaccinated during pregnancy whereas
10% was vaccinated before pregnancy.25 Similar ac-

DISCUSSION
In our study, 73.2% of participating pregnant women
reported that they would not accept COVID-19 vac10
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Strengths of our study are that it is about a current subject and it gives a clue about what to expect
in the near future when a COVID-19 vaccine will
probably be approved for pregnant individuals. Limitations of our study are that it was conducted in a single center and with relatively limited number of
participants.

ceptance rates in our study suggest that vaccination
coverage may remain low even if there is an approved vaccine for use in pregnancy.
Studies show that knowledge about infection
and also perception of personal risk for infection are
important determinants of vaccine acceptance in
pregnant individuals.24,26 Almost half of our group
agreed to the fact that COVID-19 disease affected
pregnant women more severely, but again almost half
of them were indecisive about effectiveness of
COVID-19 vaccines. Lack of knowledge on effectiveness of vaccines may have contributed to low
rates of vaccine acceptance. In our study the only factor associated with vaccine acceptance was having
someone in one’s social surrounding who had severe
COVID-19 infection. This is consistent with previous studies as these individuals probably had better
perception of personal risk for infection.

CONCLUSION
Our study shows that vaccine hesitancy may play an
important role when there is an approved COVID-19
vaccine for pregnant individuals in near future. Main
concerns of pregnant individuals about vaccination
were safety issues. In order to increase vaccine acceptance and uptake among pregnant individuals, it is
very important to make sure that these individuals are
well informed about the course of disease, safety of
vaccine and possible side effects.

Safety concerns are also a known factor for vaccine hesitancy especially during pregnancy. In a
study conducted in France with 2,045 pregnant participants, 24% of the participants who did not get vaccinated reported concerns about their babies’ health
and 12.6% reported concerns regarding their own
health.27 Another study in Australia about influenza
and pertussis vaccination during pregnancy showed
that primary determinants of vaccine uptake were
healthcare provider recommendation and belief that
maternal vaccination is safe.28 The most common reasons for vaccination refusal in our study were safety
concerns such as the belief that vaccine hadn’t been
studied on humans long enough or that it might have
adverse effects on baby/mother.

Source of Finance
During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct connection with the research subject, nor from a company that provides or produces medical instruments and materials which may
negatively affect the evaluation process of this study.

Conflict of Interest
No conflicts of interest between the authors and / or family members
of the scientific and medical committee members or members of the
potential conflicts of interest, counseling, expertise, working conditions, share holding and similar situations in any firm.

Authorship Contributions
All authors contributed equally while this study preparing.

REFERENCES
1.

World Health Organization [Internet]. [Cited: October 30, 2021]. Coronavirus (COVID-19) Dashboard. Available from: [Link]

2.

Vermillion MS, Klein SL. Pregnancy and infection: using disease pathogenesis to inform vaccine strategy. NPJ Vaccines. 2018;3:6. [Crossref]
[PubMed] [PMC]

3.

Joseph NT, Rasmussen SA, Jamieson DJ. The effects of COVID-19 on
pregnancy and implications for reproductive medicine. Fertil Steril.
2021;115(4):824-30. [Crossref] [PubMed] [PMC]

11

4.

Zambrano LD, Ellington S, Strid P, Galang RR, Oduyebo T, Tong VT, et
al; CDC COVID-19 Response Pregnancy and Infant Linked Outcomes
Team. 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. [Crossref] [PubMed] [PMC]

5.

Vivanti AJ, Vauloup-Fellous C, Prevot S, Zupan V, Suffee C, Do Cao J,
et al. Transplacental transmission of SARS-CoV-2 infection. Nat Commun. 2020;11(1):3572. [Crossref] [PubMed] [PMC]

Ayşegül ERCAN et al.

6.

JCOG. 2022;32(1):7-12

19. Stark LM, Power ML, Turrentine M, Samelson R, Siddiqui MM, Paglia
MJ, et al. Influenza vaccination among pregnant women: patient beliefs
and medical provider practices. Infect Dis Obstet Gynecol.
2016;2016:3281975. [Crossref] [PubMed] [PMC]

Woodworth KR, Olsen EO, Neelam V, Lewis EL, Galang RR, Oduyebo
T, et al; CDC COVID-19 Response Pregnancy and Infant Linked Outcomes Team; COVID-19 Pregnancy and Infant Linked Outcomes Team
(PILOT). Birth and infant outcomes following laboratory-confirmed
SARS-CoV-2 infection in pregnancy - SET-NET, 16 Jurisdictions, March
29-October 14, 2020. MMWR Morb Mortal Wkly Rep. 2020;69(44):163540. [Crossref] [PubMed] [PMC]

7.

Centers for Disease Control and Prevention [Internet]. [Cited: October
30, 2021]. COVID-19: medical conditions. Available from: [Link]

8.

Omer SB. Maternal immunization. N Engl J Med. 2017;376(13):125667. [Crossref] [PubMed]

9.

World Health Organization Global Advisory Committee on Vaccine
Safety. Safety of immunization during pregnancy, a review of the evidence. 2014.

20. Maertens K, Braeckman T, Top G, Van Damme P, Leuridan E. Maternal
pertussis and influenza immunization coverage and attitude of health
care workers towards these recommendations in Flanders, Belgium. Vaccine. 2016;34(47):5785-91. [Crossref] [PubMed]
21. Psarris A, Sindos M, Theodora M, Antsaklis P, Pergialiotis V, Loutradis
D, et al. Routine immunizations during pregnancy, doctors' compliance
and patient hesitancy: A two stage study on vaccination uptake. Eur J
Obstet Gynecol Reprod Biol. 2019;243:36-40. [Crossref] [PubMed]
22. Vilca LM, Cesari E, Tura AM, Di Stefano A, Vidiri A, Cavaliere AF, et al.
Barriers and facilitators regarding influenza and pertussis maternal vaccination uptake: A multi-center survey of pregnant women in Italy. Eur J
Obstet Gynecol Reprod Biol. 2020;247:10-5. [Crossref] [PubMed]

10. Jaffe E, Lyerly AD, Goldfarb IT. Pregnant women's perceptions of risks
and benefits when considering participation in vaccine trials. Vaccine.
2020;38(44):6922-9. [Crossref] [PubMed] [PMC]

23. Li WF, Huang SY, Peng HH, Chang YL, Chang SD, Cheng PJ; Taiwan
Prenatal Pertussis Immunization Program (PPIP) Collaboration Group.
Factors affecting pregnant women's decisions regarding prenatal pertussis vaccination: a decision-making study in the nationwide Prenatal
Pertussis Immunization Program in Taiwan. Taiwan J Obstet Gynecol.
2020;59(2):200-6. [Crossref] [PubMed]

11. Centers for Disease Control and Prevention [Internet]. [Cited: September 29, 2021]. New CDC data: COVID-19 vaccination safe for pregnant
people. Available from: [Link]
12. World Health Organization [Internet]. © 2022 WHO [Cited: September
29, 2021]. Coronavirus Disease (COVID-19): Pregnancy and childbirth,
30 August 2021. Available from: [Link]

24. Bettinger JA, Greyson D, Money D. Attitudes and beliefs of pregnant
women and new mothers regarding influenza vaccination in British Columbia. J Obstet Gynaecol Can. 2016;38(11):1045-52. [Crossref]
[PubMed]

13. American College of Obstetricians and Gynecologists [Internet]. [Cited:
September 29, 2021]. COVID-19 vaccination considerations for
obstetric-gynecologic care. Last updated 30 July 2021. Available from:
[Link]

25. Centers for Disease Control and Prevention [Internet]. [Cited: September 29, 2021]. COVID-19 vaccination among pregnant people aged 1849 years overall, by race/ethnicity, and date reported to CDC-Vaccine
Safety Datalink, United States. Last update 18 September 2021. Available from: [Link]

14. Royal College of Obstetricians and Gynecologists. Information sheet and
decision aid: Updated 20 August 2021. Cited: September 29, 2021. Available from: [Link]
15. Shimabukuro TT, Kim SY, Myers TR, Moro PL, Oduyebo T, Panagiotakopoulos L, et al; CDC v-safe COVID-19 pregnancy registry team. preliminary findings of mRNA Covid-19 vaccine safety in pregnant persons.
N Engl J Med. 2021;384(24):2273-82. Erratum in: N Engl J Med.
2021;385(16):1536. [Crossref] [PubMed] [PMC]

26. Qiu X, Bailey H, Thorne C. Barriers and facilitators associated with vaccine acceptance and uptake among pregnant women in high income
countries: a mini-review. Front Immunol. 2021;12:626717. [Crossref]
[PubMed] [PMC]
27. Bartolo S, Deliege E, Mancel O, Dufour P, Vanderstichele S, Roumilhac
M, et al. Determinants of influenza vaccination uptake in pregnancy: a
large single-Centre cohort study. BMC Pregnancy Childbirth.
2019;19(1):510. [Crossref] [PubMed] [PMC]

16. Wilson RJ, Paterson P, Jarrett C, Larson HJ. Understanding factors influencing vaccination acceptance during pregnancy globally: a literature
review. Vaccine. 2015;33(47):6420-9. [Crossref] [PubMed]
17. Wales DP, Khan S, Suresh D, Ata A, Morris B. Factors associated with
Tdap vaccination receipt during pregnancy: a cross-sectional study. Public Health. 2020;179:38-44. [Crossref] [PubMed]

28. Krishnaswamy S, Cheng AC, Wallace EM, Buttery J, Giles ML. Understanding the barriers to uptake of antenatal vaccination by women from
culturally and linguistically diverse backgrounds: a cross-sectional study.
Hum Vaccin Immunother. 2018;14(7):1591-8. [Crossref] [PubMed]
[PMC]

18. Centers for Disease Control and Prevention [Internet]. [Cited: September 29, 2021]. Maternal vaccination coverage. Available from: [Link]

12

