
Review ACHAIKI IATRIKI   |   2024; 43(3):132–139

The impact of the COVID-19 pandemic  
on routine maternal vaccination acceptance;  
a mini review

Ioannis Pichlinski1, Maria Lagadinou2, Markos Marangos2,  
Gabriel Dimitriou1, Despoina Gkentzi1

1�Department of Pediatrics, Medical School of University  
of Patras, Rio, Greece

2�Department of Internal Medicine, Medical School of University 
of Patras, Rio, GreeceSciences, University of Patras, Patras, 
Greece

Received: 19 Jan 2024; Accepted: 10 Apr 2024

Abstract
In this mini review we aimed to identify how the COVID-19 pandemic affected pregnant women’s acceptance of rou-
tine maternal vaccines and discuss further about the factors influencing decision making. The literature was reviewed 
from January 2020 to October 2023 in PubMed and Google Scholar, searching for relevant articles. The systematic 
review conformed to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis guidelines. The inclu-
sion criteria were fulfilled by 12 studies conducted in several countries. Overall, a positive impact of the pandemic 
was suggested in seven articles, while four articles showed no alterations in pregnant women’s opinions and attitudes 
towards routine maternal vaccines. Based on the results of this review, there is evidence that the COVID-19 pandemic 
may have had a positive impact on maternal vaccination acceptance. In order to effectively overcome the obstacle of 
vaccine hesitancy in the pregnant population, reliable professional information should be communicated targeting 
safety, effectiveness and availability of routine maternal vaccines. 
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Introduction
Routine maternal vaccination

The World Health Organization (WHO) as well as the 
Advisory Committee on Immunization Practices (ACIP) 
suggest that both the inactivated influenza vaccine and 
the Tdap (Tetanus, diphtheria and acellular pertussis) 
vaccine should be given as part of routine as antenatal 
care [1,2]. Additionally, the American College of Obstetri-
cians and Gynecologists (ACOG) strongly recommends 

COVID-19 vaccination during pregnancy [3]. All vaccines 
are effective and safe in protecting pregnant women, 
fetuses and infants up to six months of age from com-
municable and vaccine-preventable diseases (VPDs) 
[1,2,3]. Since fetuses and neonates have immature and 
relatively ineffective immune system, they receive pas-
sive immunity to potential pathogens by transplacental 
IgG transfer from the mother, which begins at about 
the 17th week of gestation, continues until birth and 
is followed by postnatal breast milk-derived antibody 
transfer. Consequently, there is a strong dependence 
of fetuses and newborn infants on maternal immunity 
which highlights the pivotal role of immunization of 
pregnant women [7,8].

During pregnancy, the human body faces several 
biological changes including alterations in metabolism, 
ventilation and tidal volume, blood pressure and vessel 
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permeability, along with immunological regulations 
[5]. The latter are crucial for the selective suppression 
of Th1 cell-mediated immunity and up regulation of 
regulatory T-cells activity [11], which is a protective 
mechanism against recognition of antigens of the fetus 
and consequent miscarriage. However, this compromise 
of maternal immune response leads pregnant women to 
be more vulnerable to infectious diseases and to have 
greater chances of experiencing severe infection-related 
complications, compared to non-pregnant women 
[9,12]. One of the major epidemiological burdens is 
caused by influenza virus, which puts pregnant popula-
tion at increased risk for severe disease and hospitaliza-
tion, while complications in pregnancy, such as preterm 
delivery and small for gestational age infants, are more 
likely to happen [10,13,14].

Bordetella pertussis is the second pathogen against 
which there is a strong recommendation for routine 
maternal vaccination, affecting mostly neonates and 
young children, causing life-threatening clinical mani-
festations and raising mortality in infants up to 2 months 
of age [15,16]. Unless Tdap vaccine is administered dur-
ing pregnancy especially in the third trimester, infants 
remain vulnerable to pertussis until their primary vac-
cination series. Thus, infants under six months of age 
are considered to be a high-risk population for severe 
pertussis infection [15,16,17]. Taking into consideration 
that young infants are also not included in influenza 
vaccination recommendations before that specific age, 
the imperative need for routine maternal vaccination 
to protect the youngest and most vulnerable infants 
from these preventable infectious diseases, is empha-
sized [18]. 

COVID-19, obstetric care and maternal vaccination
The COVID-19 pandemic, caused by the Severe 

Acute Respiratory Syndrome-Coronavirus 2, (SARS-
CoV2) outbreak in December 2019 in Wuhan, China, 
had a massive impact on healthcare services globally. 
In particular, obstetric care, which usually includes 
routine visits for the best prenatal and postnatal out-
come, faced significant challenges including remote 
counseling, monitoring and guidance of pregnant 
women, besides access to vaccination [19,20,21]. 
Apparently, healthcare practitioners had to lead the 
campaign of communicating the undoubtful ben-
efits of immunization against COVID-19 not only 
for the mothers but also for their babies [2,4]. Thus, 
the experience of the pandemic demonstrated that 

obstetricians’ and midwives’ recommendation for 
vaccination remained the most influencing factor to 
increase vaccine acceptance and outweigh hesitancy 
[22,23]. It is of note that the internet and social media 
were also significant sources of information about 
medical subjects, such as complications of COVID-19 
during pregnancy and COVID-19 vaccine’s safety and 
efficacy [24,25]. This review takes a comprehensive 
approach to clarify the impacts of COVID-19 pandemic 
on willingness and acceptance of routine maternal 
vaccination from pregnant women.

Methods 
Review methods and eligibility criteria

This systematic review was organized and conducted 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses guidelines [26]. We 
reviewed all the existing literature from January 2020 
to October 2023, focusing on articles relative to the 
impact that the COVID-19 pandemic had on the accept-
ance of routine vaccination from pregnant individuals. 
All of them were written in the English language, while 
articles in other languages were excluded. Only full-text 
accessible articles were eligible for review, with particular 
interest in observational studies (Figure 1).

Information sources
PubMed and Google Scholar databases were thor-

oughly searched to select potential articles. The key-
words and combinations of words used to select the 
relevant articles are the following: COVID-19, pandemic, 
pre-pandemic, post-pandemic, impact, influence, af-
fected, vaccines, vaccination, immunization/immunization, 
pregnancy, routine maternal, antenatal, pregnant, Tdap, 
pertussis, influenza , acceptance, accepted, willingness. By 
screening the references of included articles using ‘the 
snowball method’, additional articles were retrieved. 
Duplicate publications were identified and excluded. 
Overall, we identified 274 potentially relevant studies 
(Figure 1) and screened all of them by title and abstract. 
Of these, we removed 61 duplicates, 196 studies that did 
not clearly relate the COVID-19 pandemic with routine 
maternal vaccination, one study published in Span-
ish and three studies that we did not have full access 
to the content but were excluded from the abstract. 
As the grey literature and national reports were not 
eligible for inclusion, another study, published by the 
Canadian Government, was excluded. We, therefore, 
included 12 articles.
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Results
In total, the authors included 12 articles that specifi-

cally analyze, describe or refer to any potential impact 
that the COVID-19 pandemic may have had on routine 
maternal vaccination acceptance. In contrast to the 
limited number of articles, we tried to include studies 
conducted in a variety of countries, aiming to achieve a 
global approach (Table 1). Our main goal was to identify 
the effects of the pandemic on the perceptions of preg-
nant women for routine maternal vaccination. The major-
ity of the reviewed articles were questionnaire-based. 

Impact of the COVID-19 pandemic  
on the acceptance of routine maternal vaccination

During the pandemic pregnant women faced several 
unprecedented difficulties and changes in their stand-
ard prenatal care [18]. However, our review showed 
that their perceptions about routine maternal vaccina-
tion remained unchanged, as reported in four articles 
[31,33,37,38], or may have been positively affected by 

the pandemic, which is an interesting finding of seven 
articles [28,29,30,32,34,35,36]. In addition, a common 
conclusion of these articles was the fact that the COV-
ID-19 pandemic raised awareness about the benefits 
of maternal vaccines and in general positively changed 
pregnant women’s attitudes towards vaccination. One 
study in Turkey also highlighted a 28,9% decrease in 
maternal vaccine hesitancy during the COVID-19 out-
break [33]. On the other hand, a study from Pakistan 
showed a 28,8% decrease in Tetanus Toxoid maternal 
vaccination during the pandemic [27].

As far as immunization against influenza is con-
cerned, the higher acceptance rate during the COVID-19 
pandemic [30,32,34,36] and the observed positive link 
between COVID-19 and influenza vaccine uptake [32], 
may indicate that pregnant women’s opinions regard-
ing influenza viral infection and their willingness to 
receive the vaccine has been positively influenced by 
the pandemic.

Of note, two articles found that the maternal atti-

Figure 1. Study flowchart to identify and select eligible studies in the systematic review.
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Table 1. Studies referring any impact of the Covid-19 pandemic on routine maternal vaccination acceptance.

Reference
Country
/year of 
publication

Study Type
Number  
of participants 
(if any)

Main findings

Chandir et al Pakistan
(2020)

Retrospective data-
analysis study

- A 28,8 % decrease in maternal Tdap vaccine was 
observed due to missing follow-up appointments 
during the spread of Sars-Cov-2. 

Anderson et al UK
(2021)

Qualitative interview 
study

n=31 The pandemic had elevated the importance of 
routine maternal vaccines. 

Cavaliere et al Italy
(2021)

Cross-sectional study n=195 The COVID-19 pandemic raised awareness and 
had a positive impact on attitudes towards 
immunization during pregnancy. 

Wang et al China
(2021)

Multicentre cross 
sectional study

n=2568 The higher acceptance rate of influenza vaccine 
during the Covid-19 pandemic may indicate 
raised awareness of pregnant women towards 
protection through vaccination.

Saleh and 
Halperin

Israel
(2022)

Online 
questionnaire-based 
study

n=410  The pregnant women participating in this survey 
did not change their approach towards influenza 
vaccination despite the 2nd and 3rd wave of 
COVID-19.

Pisula et al Poland
(2022)

Cross-sectional study n=515 The increase in vaccination acceptance might 
be influenced by the pandemic; positive link 
between COVID-19 and influenza vaccine uptake. 

Gencer et al Turkey
(2022)

Cross-sectional study n=152 The COVID-19 pandemic caused a decrease in 
vaccine hesitancy in 28,9% of the participants; no 
effect to 50,6 % and positive effect to 44,1% for 
future vaccinations.

Lumbreras 
Areta et al

Switzerland
(2022)

Multicentre-
prospective survey-
based study

n=951 Comparing the findings of this survey during the 
pandemic (2021) with the maternal vaccination 
rates in 2019, those of influenza were significantly 
higher indicating increased vaccine awareness 
during the pandemic. Tdap rates were similar 
during both seasons.

Bruno et al Italy
(2022)

Repeated cross-
sectional study

n=104/n=241 The pandemic may have positively affected 
pregnant women’s opinions about vaccination.

Shamoun et al USA
(2022)

Retrospective 
descriptive cross-
sectional study

n=293/n=185 The pandemic had a positive impact on influenza 
vaccination rates in the pregnant population. No 
difference in Tdap vaccination rates.

Kim and Kim Korea
(2023)

Cross-Sectional study n=351 The Covid-19 pandemic did not affect or 
increased the uptake of influenza vaccine in 
pregnant women.

Zimmerman 
et al

USA
(2023)

Qualitative study n=42 The COVID-19 pandemic had not affected the 
perceptions towards vaccination in pregnancy 
(67%)- 19% positive impact.

tudes towards Tdap remained unchanged and similar 
to pre-pandemic years [34,36]. One article reported 
negative impact [27], in contrast with the conclusion 

of a study from the USA that showed greater accept-
ance of maternal tetanus vaccine, compared with other 
vaccines [38].
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The pivotal role of healthcare practitioners 
Among the reviewed articles mentioned above, one 

study from the USA showed that 79%-81% of the par-
ticipants were more inclined to receive influenza and 
Tdap vaccines if their doctor recommended them to do 
so [38], while two more studies stated that a medical 
recommendation would make mothers more positive to 
receive the vaccines [29,36]. In addition, a Polish study 
reported that the majority of its participants would prefer 
to receive better and more detailed information about 
maternal influenza vaccination from their healthcare 
practitioners, even though they were not offered the 
vaccine during their pregnancies [32]. Moreover, an Ital-
ian survey, comparing beliefs of pregnant women before 
and after the pandemic, found that in both periods the 
most trusted source of information about vaccines were 
institutional sources and healthcare providers [35]. With 
regards to influenza, a Korean survey found that trust in 
healthcare professionals was significantly higher in preg-
nant women vaccinated against influenza [37], whereas 
a study from Israel highlighted that although pregnant 
women’s trust in healthcare practitioners is a fundamental 
factor for vaccine compliance, their recommendations 
for flu vaccine were ignored during the pandemic [31].

Factors that influence maternal vaccination uptake
Except from the recommendation from a healthcare 

practitioner, other factors determining the decision for 
vaccination in pregnancy, as highlighted during the 
pandemic, include mother’s level of education with 
women with higher academic degrees being more 
inclined to get vaccinated [31,34,55], ethnicity [57], 
younger maternal age [55,57] and working status [56] 
along with average income per family member [32]. 
Additionally, what the COVID-19 pandemic definitely 
clarified was the power of influence of the internet and 
social media on public opinion about medical issues, 
such as vaccine confidence [24]. In particular, one article 
in this review mentioned that non-institutional websites 
with COVID-19 related content received significant 
attention during the pandemic [35]. Also a study from 
Turkey related vaccine hesitancy with fear derived from 
negative news from social media [33], while another 
study characterized the Internet as the main source of 
information about the pandemic [32].

Discussion 
In the era of COVID-19, vaccination in general and 

particularly during pregnancy was a widely discussed 

topic. The fact that pregnant women were excluded from 
clinical trials of COVID-19 vaccines and the consequent 
lack of evidence about safety and efficacy regarding this 
population, led them to question the need of vaccina-
tion [24,32,42,46,47,48,59]. As far as general population 
is concerned, the pandemic had also indirect effects on 
routine immunization programs by disrupting health-
care services, causing a worth-mentioning decline in 
childhood vaccination [49,50,51]. However, the expe-
rience of the pandemic resulted in raised awareness 
about routinely used vaccines and motivated people to 
search for more information about immunization [52]. 

Inevitably though, vaccine hesitancy remained one 
of the most critical obstacles to overcome, in order to 
minimize the mortality and the morbidity caused by 
vaccine-preventable diseases [53]. While pertussis, in-
fluenza and SARS-Cov2 vaccination during pregnancy 
protects not only pregnant women but also their fetuses 
and infants, strategies to decrease maternal hesitancy 
are of paramount importance [54]. 

A relationship of trust between pregnant women 
and health-care practitioners, such as obstetricians-
gynecologists, midwives or general practitioners plays 
a pivotal role in the decision for vaccination [58]. The 
COVID-19 pandemic emphasized the health-care prac-
titioners’ responsibility for raising awareness about the 
availability, the indications and the benefits of routine 
maternal vaccination, along with addressing every ques-
tion and concern about safety is of great significance 
[29,36,38,59].

This review article tried to identify how pregnant 
women’s perceptions about routine maternal vaccina-
tion were affected by the COVID-19 pandemic, during 
which the subject of immunization was put in the center 
of interest and this area is obviously still evolving yet 
more data is to come. 

Conclusions and future perspectives
Although there is yet limited data in the field, there 

is evidence that the COVID-19 pandemic has not altered 
and may have had a positive impact on maternal vaccina-
tion acceptance. However, further research and actions 
are needed and global harmonized vaccination strate-
gies for pregnant women should be implemented. The 
pandemic reminded the international medical commu-
nity that the role of health care practitioners, especially 
obstetricians and midwives, for raising public awareness 
about the risk of infectious diseases during pregnancy 
and the necessity of vaccination, is of paramount impor-
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tance. In order to effectively overcome the obstacle of 
vaccine hesitancy in the pregnant population, reliable 
professional information should be communicated 
targeting the efficacy, the safety and the availability of 
routine maternal vaccines. Interestingly, the number 
of the available maternal vaccines will increase in the 
future, while the new maternal Respiratory Syncytial 
Virus (RSV) vaccine is already licensed [60] and others 
are yet to come. The lesson learnt from the COVID-19 
pandemic could contribute to raise vaccine acceptance 
for future vaccines in pregnancy. 

Conflict of interest disclosure: None to declare.

Declaration of funding sources: None to declare.

Author Contributions: Ioannis Pichlinski performed the 
literature search under the supervision of Despoina Gkentzi 
and drafted the manuscript. Despoina Gkentzi, Maria 
Lagadinou, Markos Marangos and Gabriel Dimitriou con-
tributed to the critical revision of the article for important 
intellectual content and final approval of the article.

References 

1.	Liang JL, Tiwari T, Moro P, Messonnier NE, Reingold A, Sawyer 
M, et al. Prevention of Pertussis, Tetanus, and Diphtheria 
with Vaccines in the United States: Recommendations of 
the Advisory Committee on Immunization Practices (ACIP). 
MMWR Recomm Rep. 2018;67(2):1–44.

2.	WHO, World Health Organization, Updates on monitor-
ing safety during pregnancy and breastfeeding projects: 
PERLA and COVID-19 pregnancy cohort study. WHO weekly 
epidemiological Record (WHO official website), 2023 Mar 
3; Available from: https://www.who.int/groups/global-
advisory-committee-on-vaccine-safety/topics/pregnancy-
and-lactation/vaccines

3.	ACOG, The American College of Obstetricians and Gynecolo-
gists, Covid-19 Vaccines and pregnancy: Conversation 
Guide. Key Recommendations and Messaging for Clinicians 
(ACOG official website), 2023 Sep; Available from: https://
www.acog.org/covid-19/covid-19-vaccines-and-pregnancy-
conversation-guide-for-clinicians 

4.	CDC, Centers for Disease Control and Prevention, Covid-19 
Vaccines while pregnant or breastfeeding. COVID-19 (CDC 
official website). 2023; Available from: https://www.cdc.
gov/coronavirus/2019-ncov/vaccines/recommendations/
pregnancy.html

5.	Soma-Pillay P, Nelson-Piercy C, Tolppanen H, Mebazaa A. 
Physiological changes in pregnancy. CVJA. 2016;27(2):89–94.

6.	Grohskopf LA, Blanton LH, Ferdinands JM, Chung JR, Broder 
KR, Talbot HK. Prevention and Control of Seasonal Influenza 
with Vaccines: Recommendations of the Advisory Commit-

tee on Immunization Practices — United States, 2023–24 
Influenza Season. MMWR Recomm Rep. 2023;72(2):1–25.

7.	Albrecht M, Arck PC. Vertically Transferred Immunity in 
Neonates: Mothers, Mechanisms and Mediators. Front 
Immunol. 2020;11:555.

8.	Sebghati M, Khalil A. Uptake of vaccination in pregnancy. 
Best Pract Res Clin Obstet Gynaecol. 2021;76:53–65.

9.	Omer SB, Bednarczyk R, Madhi SA, Klugman KP. Benefits to 
mother and child of influenza vaccination during pregnancy. 
Hum Vaccin Immunother. 2012 ;8(1):130–7.

10.	Mertz D, Geraci J, Winkup J, Gessner BD, Ortiz JR, Loeb M. 
Pregnancy as a risk factor for severe outcomes from influ-
enza virus infection: A systematic review and meta-analysis 
of observational studies. Vaccine. 2017;35(4):521–8.

11.	Huang N, Chi H, Qiao J. Role of Regulatory T Cells in 
Regulating Fetal-Maternal Immune Tolerance in Healthy 
Pregnancies and Reproductive Diseases. Front Immunol. 
2020;11:1023

12.	Sridama V, Pacini F, Yang SL, Moawad A, Reilly M, De-
Groot LJ. Decreased Levels of Helper T Cells: A Possible 
Cause of Immunodeficiency in Pregnancy. N Engl J Med. 
1982;307(6):352–6.

13.	Neuzil KM, Reed GW, Mitchel EF, Simonsen L, Griffin 
MR. Impact of Influenza on Acute Cardiopulmonary 
Hospitalizations in Pregnant Women. Am J Epidemiol. 
1998;148(11):1094–102.

14.	Cox S, Posner SF, McPheeters M., Jamieson DJ, Kourtis AP, 
Meikle S. Hospitalizations With Respiratory Illness Among 
Pregnant Women During Influenza Season: Obstet Gynecol. 
2006;107(6):1315–22.

15.	Forsyth K, Plotkin S, Tan T, Wirsing Von König CH. Strategies 
to Decrease Pertussis Transmission to Infants. Pediatrics. 
2015;135(6):e1475–82

16.	Masseria C, Martin CK, Krishnarajah G, Becker LK, Buikema A, 
Tan TQ. Incidence and Burden of Pertussis Among Infants Less 
Than 1 Year of Age. Pediatr Infect Dis J. 2017;36(3):e54–61.

17.	Gkentzi D, Katsakiori P, Marangos M, Hsia Y, Amirthalingam 
G, Heath PT, et al. Maternal vaccination against pertussis: 
a systematic review of the recent literature. Arch Dis Child 
Fetal Neonatal Ed. 2017;102(5):F456–63.

18.	CDC, Centers for Disease Control and Prevention, Influenza 
Vaccination: A Summary for Clinicians, Influenza (CDC of-
ficial website). 2023; Available: https://www.cdc.gov/flu/
professionals/vaccination/vax-summary.htm

19.	Peahl AF, Smith RD, Moniz MH. Prenatal care redesign: 
creating flexible maternity care models through virtual 
care. Am J Obstetr Gynecol. 2020;223(3):389.e1-389.e10.

20.	Davis-Floyd R, Gutschow K, Schwartz DA. Pregnancy, Birth 
and the COVID-19 Pandemic in the United States. Med 
Anthropol. 2020;39(5):413–27.

21.	Skirrow H, Barnett S, Bell S, Mounier-Jack S, Kampmann 
B, Holder B. Women’s views and experiences of accessing 
pertussis vaccination in pregnancy and infant vaccinations 
during the COVID-19 pandemic: A multi-methods study in 
the UK. Vaccine. 2022;40(34):4942–54.

22.	Erchick DJ, Agarwal S, Kaysin A, Gibson DG, Labrique AB. 



138 Ioannis Pichlinski, et al

ACHAIKI IATRIKI July - September 2024, Volume 43, Issue 3 

Changes in prenatal care and vaccine willingness among 
pregnant women during the COVID-19 pandemic. BMC 
Pregnancy Childbirth. 2022;22(1):558.

23.	Kilich E, Dada S, Francis MR, Tazare J, Chico RM, Paterson P, 
et al. Factors that influence vaccination decision-making 
among pregnant women: A systematic review and meta-
analysis. Borrow R, editor. PLoS ONE. 2020;15(7):e0234827.

24.	De Brabandere L, Hendrickx G, Poels K, Daelemans W, Van 
Damme P, Maertens K. Influence of the COVID-19 pandemic 
and social media on the behaviour of pregnant and lactating 
women towards vaccination: a scoping review. BMJ Open. 
2023;13(2):e066367.

25.	Hahn MB, Fried RL, Cochran P, Eichelberger LP. Evolving 
perceptions of COVID-19 vaccines among remote Alaskan 
communities. Int J Circumpolar Health. 2022;81(1):2021684.

26.	Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. J Clin Epidemiol. 2009;62(10):1006–12.

27.	Chandir S, Siddiqi DA, Mehmood M, Setayesh H, Siddique 
M, Mirza A, et al. Impact of COVID-19 pandemic response 
on uptake of routine immunizations in Sindh, Pakistan: 
An analysis of provincial electronic immunization registry 
data. Vaccine. 2020;38(45):7146–55.

28.	Anderson E, Brigden A, Davies A, Shepherd E, Ingram J. 
Maternal vaccines during the Covid-19 pandemic:A qualita-
tive interview study with UK pregnant women. Midwifery. 
2021;100:103062.

29.	Cavaliere AF, Zaami S, Pallottini M, Perelli F, Vidiri A, Marinelli 
E, et al. Flu and Tdap Maternal Immunization Hesitancy in 
Times of COVID-19: An Italian Survey on Multiethnic Sample. 
Vaccines. 2021;9(10):1107.

30.	Wang R, Tao L, Han N, Liu J, Yuan C, Deng L, et al. Accept-
ance of seasonal influenza vaccination and associated fac-
tors among pregnant women in the context of COVID-19 
pandemic in China: a multi-center cross-sectional study 
based on health belief model. BMC Pregnancy Childbirth. 
2021;21(1):745.

31.	Saleh OA, Halperin O. Influenza virus vaccine compli-
ance among pregnant women during the COVID-19 
pandemic (pre-vaccine era) in Israel and future intention 
to uptake BNT162b2 mRNA COVID-19 vaccine. Vaccine. 
2022;40(13):2099–106.

32.	Pisula A, Sienicka A, Pawlik KK, Dobrowolska-Redo A, 
Kacperczyk-Bartnik J, Romejko-Wolniewicz E. Pregnant 
Women’s Knowledge of and Attitudes towards Influenza 
Vaccination during the COVID-19 Pandemic in Poland. 
IJERPH. 2022;19(8):4504.

33.	Gencer H, Özkan S, Vardar O, Serçekuş P. The effects of 
the COVID 19 pandemic on vaccine decisions in pregnant 
women. Women Birth. 2022;35(3):317–23.

34.	Lumbreras Areta M, Valiton A, Diana A, Morales M, Wied-
errecht-Gasser J, Jacob S, et al. Flu and pertussis vaccina-
tion during pregnancy in Geneva during the COVID-19 
pandemic: A multicentric, prospective, survey-based study. 
Vaccine. 2022;40(25):3455–60.

35.	Bruno S, Nachira L, Villani L, Beccia V, Di Pilla A, Pascucci D, 

et al. Knowledge and beliefs about vaccination in pregnant 
women before and during the COVID-19 pandemic. Front 
Public Health. 2022;10:903557.

36.	Shamoun R, Agosta P, Nabati S, Brannan GD, Haglin K, 
Thomas M. Impact of the COVID-19 Pandemic on the Rate of 
Influenza Vaccination in a Predominately African American 
Pregnant Population. Cureus. 2022;14(10):e30666.

37.	Kim B, Kim E. Impact of the COVID-19 Pandemic on In-
fluenza Vaccination and Associated Factors among Preg-
nant Women: A Cross-Sectional Study in Korea. Vaccines. 
2023;11(3):512.

38.	Zimmerman M, Zapata LP, Bachiller K, Devera JL, Hall TA, 
Casey SM, et al. Comparison of attitudes toward routine 
maternal vaccines and COVID-19 vaccines among pregnant 
patients in an urban safety-net setting. J Nat Med Assoc. 
2023;115(4):362–76.

39.	Mak DB, Regan AK, Joyce S, Gibbs R, Effler PV. Antenatal 
care provider’s advice is the key determinant of influenza 
vaccination uptake in pregnant women. Aust NZ J Obst 
Gynaeco. 2015;55(2):131–7.

40.	Razzaghi H, Kahn KE, Masalovich S, Black CL, Nguyen KH, 
Barfield WD, et al. COVID-19 Vaccination and Intent Among 
Pregnant Women, United States, April 2021. Public Health 
Rep. 2022;137(5):988–99.

41.	Egloff C, Couffignal C, Cordier AG, Deruelle P, Sibiude J, 
Anselem O, et al. Pregnant women’s perceptions of the 
COVID-19 vaccine: A French survey. Brownie SM, editor. 
PLoS ONE. 2022;17(2):e0263512.

42.	Germann K, Kiefer MK, Rood KM, Mehl R, Wu J, Pandit R, et 
al. Association of initial COVID ‐19 vaccine hesitancy with 
subsequent vaccination among pregnant and postpartum 
individuals. BJOG. 2022;129(8):1352–60.

43.	Ward C, Megaw L, White S, Bradfield Z. COVID‐19 vaccination 
rates in an antenatal population: A survey of women’s per-
ceptions, factors influencing vaccine uptake and potential 
contributors to vaccine hesitancy. Aust NZ J Obst Gynaeco. 
2022;62(5):695–700.

44.	Redmond ML, Mayes P, Morris K, Ramaswamy M, Ault KA, 
Smith SA. Learning from maternal voices on COVID‐19 
vaccine uptake: Perspectives from pregnant women living 
in the Midwest on the COVID‐19 pandemic and vaccine. J 
Community Psychol. 2022;50(6):2630–43.

45.	Geoghegan S, Stephens LC, Feemster KA, Drew RJ, Eogan M, 
Butler KM. “This choice does not just affect me.” Attitudes of 
pregnant women toward COVID-19 vaccines: a mixed-meth-
ods study. Hum Vaccin Immunother. 2021;17(10):1924018.

46.	Sutton D, D’Alton M, Zhang Y, Kahe K, Cepin A, Goffman D, et 
al. COVID-19 vaccine acceptance among pregnant, breast-
feeding, and nonpregnant reproductive-aged women. Am 
J Obstet Gynecol MFM. 2021;3(5):100403.

47.	Skjefte M, Ngirbabul M, Akeju O, Escudero D, Hernandez-
Diaz S, Wyszynski DF, et al. COVID-19 vaccine acceptance 
among pregnant women and mothers of young chil-
dren: results of a survey in 16 countries. Eur J Epidemiol. 
2021;36(2):197–211.

48.	Skirrow H, Barnett S, Bell S, Riaposova L, Mounier-Jack S, 



Maternal Vaccination post COVID-19 pandemic 139

ACHAIKI IATRIKI July - September 2024, Volume 43, Issue 3

Kampmann B, et al. Women’s views on accepting COVID-19 
vaccination during and after pregnancy, and for their 
babies: a multi-methods study in the UK. BMC Pregnancy 
Childbirth. 2022;22(1):33.

49.	Ota MOC, Badur S, Romano-Mazzotti L, Friedland LR. Impact 
of COVID-19 pandemic on routine immunization. Ann Med. 
2021;53(1):2286–97.

50.	Chiappini E, Parigi S, Galli L, Licari A, Brambilla I, Angela 
Tosca M, et al. Impact that the COVID‐19 pandemic on 
routine childhood vaccinations and challenges ahead: A 
narrative review. Acta Paediatrica. 2021;110(9):2529–35.

51.	Cunniff L, Alyanak E, Fix A, Novak M, Peterson M, Mevis K, 
et al. The impact of the COVID-19 pandemic on vaccina-
tion uptake in the United States and strategies to recover 
and improve vaccination rates: A review. Hum Vaccin Im-
munother. 2023;19(2):2246502.

52.	Domnich A, Grassi R, Fallani E, Spurio A, Bruzzone B, Pana-
tto D, et al. Changes in Attitudes and Beliefs Concerning 
Vaccination and Influenza Vaccines between the First and 
Second COVID-19 Pandemic Waves: A Longitudinal Study. 
Vaccines. 2021;9(9):1016.

53.	Troiano G, Nardi A. Vaccine hesitancy in the era of COVID-19. 
Public Health. 2021;194:245–51.

54.	Rand CM, Olson-Chen C. Maternal Vaccination and Vaccine 
Hesitancy. Pediatr Clin North Am. 2023;70(2):259–69.

55.	Widdershoven V, Reijs RP, Eskes A, Verhaegh-Haasnoot A, 
Hoebe CJPA. Acceptance of vaccination against pertussis, 
COVID-19 and influenza during pregnancy: a cross-sectional 
study. BMC Pregnancy Childbirth. 2023;23(1):219.

56.	Quiles R, Deckers Leme M, Denise Swei Lo, Elias Gilio A. A 

study of acceptance and hesitation factors towards tetanus, 
diphtheria, and acellular pertussis (Tdap) and influenza 
vaccines during pregnancy. Vaccine. 2023;14:100351.

57.	Woodcock T, Novov V, Skirrow H, Butler J, Lovett D, Adeleke 
Y, et al. Health and socio-demographic characteristics as-
sociated with uptake of seasonal influenza vaccination 
amongst pregnant women: Retrospective cohort study. 
Br J Gen Pract. 2022;BJGP.2022.0078.

58.	Karafillakis E, Francis MR, Paterson P, Larson HJ. Trust, emo-
tions and risks: Pregnant women’s perceptions, confidence 
and decision-making practices around maternal vaccination 
in France. Vaccine. 2021;39(30):4117–25.

59.	Reifferscheid L, Marfo E, Assi A, Dubé E, MacDonald NE, 
Meyer SB, et al. COVID-19 vaccine uptake and inten-
tion during pregnancy in Canada. Can J Public Health. 
2022;113(4):547–58.

60.	ACOG, The American College of Obstetricians and Gynecolo-
gists, Maternal Respiratory Syncytial Virus Vaccination. 
ACOG Clinical (ACOG official website). 2023 Sep; Available: 
https://www.acog.org/clinical/clinical-guidance/practice-
advisory/articles/2023/09/maternal-respiratory-syncytial-
virus-vaccination 

Corresponding author:

Despoina Gkentzi
Department of Paediatrics, Medical School of University of 
Patras, Rio, Greece
Tel.: +30 2610999543, +30 6972307569
e-mail: gkentzid@upatras.gr


