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A B S T R A C T   

COVID-19 vaccines are one of the most effective strategies for preventing COVID-19 infection, as well as the 
associated mortality and morbidity. Despite the availability of COVID-19 vaccines, vaccine acceptance among 
perinatal women is challenging in low and middle-income countries (LMICs). Further, the vaccine hesitancy 
among perinatal women may have an impact on their children’s vaccinations. The purpose of this paper is to 
briefly discuss the existing research on COVID-19 and non-COVID-19 vaccine hesitancy, psychosocial aspects, 
measures, and the individual level interventions for vaccine hesitancy among perinatal women. In our opinion, 
there is a need for further research with a specific focus on developing effective and feasible individual-level 
interventions to address COVID-19 vaccine hesitancy among perinatal women in LMICs.   

1. Introduction 

According to a recent Indian Council of Medical Research (ICMR) 
study, the case fatality rate of the Coronavirus Disease 2019 (COVID-19) 
among perinatal women during the second wave of COVID-19 was 5.7% 
(Sharma, 2021). Taking this into consideration, the Government of India 
and the World Health Organization (WHO) recently recommended 
COVID-19 vaccines for perinatal women (Sharma, 2021). Although 
there are several vaccines against COVID-19 that are approved for use, 
issues like vaccine hesitancy could be a major challenge towards suc-
cessful vaccine uptake among perinatal women. 

The Strategic Advisory Group of Experts on Immunization (SAGE) 
defines vaccine hesitancy as a delay in accepting or refusing vaccination 
despite the availability of vaccination services (MacDonald, 2015). The 

most frequently reported factors associated with vaccine hesitancy are 
complacency (a low perception of disease risk), convenience (avail-
ability, affordability, and delivery of vaccines), and confidence (trust in 
vaccination safety, effectiveness, and the competence of healthcare 
systems) (MacDonald, 2015). 

2. Epidemiology of COVID-19 vaccine hesitancy 

To date, several cross-sectional studies have been carried out to 
assess the COVID-19 vaccine hesitancy rates among the different pop-
ulations such as medical students (Li et al., 2021), health care workers 
(El-Sokkary et al., 2021; Holzmann-Littig et al., 2021) patients with 
physical illness (Ko et al., 2021; Moujaess et al., 2021), children (He 
et al., 2021; Teasdale et al., 2021), young adults (Adams et al., 2021), as 
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well as pregnant and breastfeeding women (Ceulemans et al., 2021; 
Mohan et al., 2021). Most these studies were conducted in western and 
high-income countries (HICs) and have reported a vaccine hesitancy rate 
of 10–50%. A study conducted in Israel reported that 25% of the general 
population were hesitant to get vaccinated and 30% of them were un-
willing to vaccinate their children. Among the concerns expressed, 76% 
were safety-related and pregnancy was one of the components (Dror 
et al., 2020). A previous study of 341 pregnant and breastfeeding women 
in Qatar found a similar vaccination hesitancy rate (Mohan et al., 2021). 
Also, the vaccine hesitancy among pregnant Turkish women was 29.6% 
(Gencer et al., 2021). A nationally representative cross-sectional survey 
conducted in a country that belonged to the low and middle-income 
countries (LMICs) category found that the COVID-19 vaccine hesi-
tancy rate among the general population was 32.5% (Ali and Hossain, 
2021). Overall, the COVID-19 vaccine acceptance rate is reported to be 
higher in LMICs than HICs. 

3. Determinants of COVID-19 vaccine hesitancy 

Variations in the vaccine hesitancy and acceptance rates are attrib-
uted to a variety of factors. A systematic review reported that willing-
ness for COVID-19 vaccination was influenced by various factors 
ranging from socio-economic status, education, and occupation to po-
litical will and trust in the government (Wake, 2021). Lack of informa-
tion/ misinformation regarding vaccines along with risk perceptions, 
efficacy, and safety of new vaccines, accessibility, and cost also act as 
key determinants in vaccine acceptance (Truong et al., 2021). Devel-
opment of vaccines in an expedited fashion, and political intervention 
were also reported to be the factors determining the acceptability of the 
vaccines (Lin et al., 2020). 

In real-world settings, these factors are frequently complex, dynamic, 
unpredictable, and difficult to address. The WHO- SAGE model of de-
terminants of vaccine hesitancy categorizes vaccine hesitancy factors 
into three domains: contextual (e.g., historical, environmental, health 
system, economic, or political factors), individual and group (e.g., per-
sonal or group perception of and attitude toward the vaccine), and 
vaccine and vaccination-specific issues (e.g., Vaccine characteristics, the 
process of the vaccination) (MacDonald and SAGE Working Group on 
Vaccine Hesitancy, 2015). 

According to published literature, the determinants of COVID-19 
vaccine hesitancy differ from vaccination against other infectious dis-
eases. The main reasons are the evolving pandemic and vaccines, the 
newer variant, virus strains, misinformation circulating on social media, 
fake news, and anti-vaccine movements (Ransing et al., 2021). Further, 
people have different backgrounds, experiences, and beliefs related to 
COVID-19 vaccination. These factors further contribute to vaccine hes-
itancy (COVID Vaccine Hesitancy Score Part 2 | Manifold Data Mining, 
2021). Historical data suggests the main reasons for hesitancy for 
influenza vaccination were lack of time to get vaccinated, poor aware-
ness of the advantages of getting vaccinated and available sites for 
vaccination, fear of the vaccine contents, and previous bad experience 
with vaccination. Further, multiple determinants for COVID-19 vaccine 
hesitancy also include safety of the vaccine, concern about risks and side 
effects, wait and watch, and lack of felt need for vaccination (COVID 
Vaccine Hesitancy Score Part 2 | Manifold Data Mining, n.d.). Promoting 
the uptake of COVID-19 vaccines will require understanding whether 
people are willing to be vaccinated, the reasons why they are willing or 
unwilling to do so, and the most trusted sources of information in their 
decision-making. 

4. Antecedents of COVID-19 vaccine hesitancy among perinatal 
women 

The antecedents are the psycho-social reasons or determinants 
within an individual that are related to an individual’s vaccination 
behaviour (Betsch et al., 2018). The five main individual-level 

antecedents associated with vaccination behavior are confidence, com-
placency, constraints, calculation, and collective responsibility (Betsch 
et al., 2018). The experiences, beliefs, and circumstances related to 
COVID-19 vaccination among perinatal women may be different from 
those of the general population. In our pilot (unpublished) survey of 150 
perinatal women, we found that and 86% of the pregnant women and 
35% of the postnatal women were vaccine-hesitant. The main concerns 
associated with vaccine hesitancy were myths and misconceptions, 
certain religious beliefs, social factors, lack of knowledge lack of interest 
or need to get vaccinated, apprehension regarding vaccine safety in 
general and for fetuses, infants (e.g.,breastfeeding), and fear of getting 
infected at the vaccination site. Our unpublished data and data from the 
Turkish study suggest that vaccine hesitancy among perinatal women 
may lead to an increase in non-vaccination of their children for both 
COVID-19 as well as non-COVID-19 diseases (Gencer et al., 2021). Thus, 
addressing the vaccine hesitancy among perinatal women is imperative 
for developing attitudes and beliefs about childhood vaccinations. 

5. Assessments of COVID-19 vaccine hesitancy in practice 

In our experiences, the usual care for vaccine-hesitant perinatal 
women in India is, in effect, no care at all. This is primarily because most 
perinatal women are not screened for vaccine hesitancy towards COVID- 
19 vaccination and neither do they receive any intervention. Measuring 
the psychosocial antecedents is a complex process due to the dynamic 
and unpredictable nature of the COVID-19 pandemic and infodemic. 
Several studies mainly from western countries have measured these 
antecedents using COVID-19 vaccine hesitancy scales (Table 1). How-
ever, these self-reported scales need to be translated and validated into 
the local languages before their use in practice in LMICs. Measuring the 
determinants of vaccine hesitancy is invaluable to develop a specific, 
acceptable, and effective vaccine hesitancy intervention (VHI) for 
perinatal women. 

Table 1 
COVID-19 vaccine hesitancy scales.  

Scales /Tools Psychometric properties in brief 

Oxford Covid-19 Vaccine Hesitancy 
Scale 

Self-reported, seven items, Likert scale, 
Excellent internal consistency 
(Cronbach’s alpha= 0.97) and concurrent 
validity with vaccine hesitancy scale (r =
0.47) (Freeman et al., 2020; Shapiro et al., 
2018). 

Oxford COVID-19 Vaccine 
Confidence & Complacency Scale 

Self-reported, fourteen items, Likert scale, 
Assesses the two psychological 
antecedents (i.e. confidence and 
complacency) (Betsch et al., 2018; 
Hossain et al., 2021) 

Adult Vaccine Hesitancy Scale 
(aVHS) 

Self-reported, ten items, Likert scale, good 
internal consistency and concurrent 
validity (Akel et al., 2021) 

Adaption of vaccine hesitancy scale 
for COVID-19 vaccinations 

Self-reported, seventeen items, Likert 
scale, good internal consistency and 
concurrent validity, items adapted form 
vaccine hesitancy scale and developed 
using health belief model (Rodriguez 
et al., 2021). 

5 C Scale for Assessment of COVID-19 
Vaccines Psychological 
Antecedents 

Self-reported, fifteen items, Likert scale, 
Adaption of 5 C scale for COVID-19 
Psychological antecedents (confidence, 
complacency, constraints, calculation, 
and collective responsibility) (Betsch 
et al., 2018; Ghazy et al., 2021; Hossain 
et al., 2021) 

Childhood Vaccine Hesitancy Scale 
(CVHS) for COVID-19 and non- 
COVID-19 Vaccines 

Self-reported, Likert scale, modified 
Vaccine Hesitancy Scale (VHS) for 
COVID-19 (He et al., 2021)  
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6. Strategies for addressing the COVID-19 vaccine hesitancy 

Strategies for addressing COVID-19 vaccine hesitancy can be broadly 
classified into four categories such as policy and community-level in-
terventions (e.g., reducing the cost of vaccine), organization-level in-
terventions (e.g., home visit, reminder, feedbacks), interpersonal-level 
interventions, (e.g., recommendation by clinicians to their patients), and 
individual-level interventions (e.g., addressing the individual level 
concerns and barriers) (Finney Rutten et al., 2021). 

The Indian government has taken several steps to ease the vaccina-
tion process such as online registration, awareness on social media, a 
manual for counseling of pregnant women, and reminder messages (My 
Gov, n.d.). In our experiences, the obstetrician and pediatrician are 
educating the women by offering information about the COVID-19 
vaccines and the available vaccination sites. However, these in-
terventions do not specifically focus on addressing the issues of 
vaccine-hesitant perinatal women. So far, two sequential randomized 
controlled trials (RCTs) have assessed the impact of behavioral in-
terventions on COVID-19 vaccine uptake. Text-based reminders have 
increased the appointments and vaccination rates within the healthcare 
system by 6.07 (84%) and 3.57 (26%) percentage points, respectively 
(Kozlov, 2021). Therefore, the individual-level vaccine hesitancy in-
terventions (VHI) coupled with text-based reminders could be an 
effective intervention to improve the uptake of COVID-19 vaccination 
among perinatal women in LMICs. 

7. Individual-level Vaccine Hesitancy Interventions (VHI) and 
their implementation in LMICs 

Interventions that are focused on generating awareness or based on 
social media are ineffective in addressing vaccine hesitancy at an indi-
vidual level. Hence, there is an urgent need to develop VHI to address 
the key psychological antecedents of COVID-19 vaccine hesitancy 
among perinatal women in LMICs. Taking these challenges into account, 
we (a National level team of Psychiatrists, Psychologists, Public Health 
Specialists, Obstetricians, Pediatricians, and Social Workers) have pro-
posed a brief outline of VHI that can be implemented in India (Table 2). 
Our proposed VHI is a dialogue-based individual-level intervention that 
utilizes the components of a problem-based approach, 5 C model of 
vaccine hesitancy, motivational interview techniques. In previous 
studies, motivational enhancement therapy was found to be effective in 
increasing vaccine (non-COVID-19) acceptance rate among various 
subgroups of the population (Olson et al., 2020). However, COVID-19 

pandemic is evolving in an unpredictable manner as also psychologi-
cal reactions to the pandemic and its restrictions. In such a case, the 
decision of vaccine-hesitant perinatal women may be influenced by a 
variety of other factors, such as social media and public health efforts. 
Also, there is no umbrella concept that embraces all antecedents at the 
time of development. Therefore, the VHI should be a living document 
that can be constantly edited and updated to address the emerging 
psychological responses to the pandemic. 

A survey conducted in LMICs on 44,260 participants found that the 
health care workers (HCWs) are the most trusted sources of guidance 
about COVID-19 vaccines (Solís Arce et al., 2021). India has a strong and 
reliable workforce of primary HCWs like Junior Health Assistants 
(JHAs) and Auxiliary Nurse Midwives (ANMs) (Ransing et al., 2020). 
Therefore, developing a feasible and scalable HCW-based VHI for peri-
natal women is the need of the hour. Further, the discussions on vacci-
nations against COVID-19 virus may be considered as an opportunity to 
provide correct information on vaccinations (COVID-19 and 
non-COVID-19) at primary level. To accomplish this, VHI should be 
delivered in a single session of 25–30 min via phone/video calls 
(WhatsApp®) or in-person consultation. In-person consultation will help 
in overcoming implementation barriers (e.g., digital literacy) in rural 
and remote settings. The telephonic reminders are an effective strategy 
for encouraging participants for COVID-19 vaccination (Kozlov, 2021). 
However, HCWs should follow up with the vaccine-hesitant perinatal 
women at periodic intervals and during their routine antenatal visits in 
LMICs. 

8. Future directions 

In our opinion, individual-level interventions as outlined above can 
be effective in reducing vaccine hesitancy among perinatal women and 
increasing the COVID-19 vaccine acceptance rate. In addition, these 
interventions may address the determinants of COVID-19 vaccine hesi-
tancy and childhood COVID-19 vaccine hesitancy and the suggested 
interventions may be feasible and acceptable in rural and remote regions 
and LMICs. However, there is a strong need to undertake targeted 
research efforts like systematic identification of multi-level factors 
associated with vaccine hesitancy and delivery of VHI in different set-
tings (e.g., hospital, rural). These interventions will be more acceptable, 
applicable, culturally appropriate, and evidence-based as a result of 
research efforts. Further, involving primary HCWs, as well as using 
video conferencing and phone calls to deliver the intervention, may be a 
more cost-effective, feasible, sustainable, and scalable approach for 
national programs [e.g., National Immunization Programme, Repro-
ductive Maternal Neonatal Child and Adolescent Health Programme 
(RMNCH+A)] and in current pandemic settings. Furthermore, this 
approach seeks to incorporate COVID-19 vaccination into the existing 
maternal and child health programs, thereby increasing the accessibility 
and cost-effectiveness of COVID-19 vaccination, particularly in 
resource-constrained settings. 

9. Conclusion 

The COVID-19 vaccine hesitancy among perinatal women could 
adversely affect the uptake of vaccination among perinatal women and 
their children. It is critical to investigate the factors or drivers associated 
with vaccine hesitancy to develop an evidence-based, individual-level 
intervention to address the various determinants of COVID-19 vaccine 
hesitancy. HCW-based approaches for screening and addressing vaccine 
hesitancy should be attempted because such approaches may be more 
feasible, sustainable, and acceptable in LMICs. 
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Table 2 
Suggested brief outline of Vaccine Hesitancy Intervention (VHI) for COVID-19.  

Target population: Vaccine hesitant perinatal women 
Administrator: Primary HCWs (e.g., Junior nurse or ANM) 
Mode of administration: In-person consultation, Telephone, or Online/Digital 
Type of intervention: An individual-level, Living document, Dialogue- 

based + Reminder system 
Determinants targeted: General vaccine hesitancy, Misinformation, 

Perceived benefits, Safety issues, Religious and 
philosophical views, Trust, Information about 
vaccine and vaccination sites 

Session and Time required: Single (25–30 min) 
Administration and 

components of VHI  
• Step I: Establishment of rapport  
• Step II: Assess, Ask, Acknowledge, Address, and 

Advise  
• Step III: Motivational intervention using 

components of motivational enhancement 
therapy.  

• Step IV: Address the specific determinants of 
vaccine hesitancy (confidence, complacency, 
constraints, calculation, and collective 
responsibility)  

• Step V: Make strong recommendations and advise 
on miscellaneous issues (e.g., pro-social behavior, 
post-vaccination care)  
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Ramakrishna, V., Rendrá, I., Shah, T., Shaked, S.E., Shapiro, J.N., Svensson, J., 
Tariq, A., Tchibozo, A.M., Tiwana, H.A., Trivedi, B., Vernot, C., Vicente, P.C., 
Weissinger, L.B., Zafar, B., Zhang, B., Karlan, D., Callen, M., Teachout, M., 
Humphreys, M., Mobarak, A.M., Omer, S.B., 2021. COVID-19 vaccine acceptance 
and hesitancy in low- and middle-income countries. Nat. Med. https://doi.org/ 
10.1038/s41591-021-01454-y. 

Teasdale, C.A., Borrell, L.N., Kimball, S., Rinke, M.L., Rane, M., Fleary, S.A., Nash, D., 
2021. Plans to vaccinate children for COVID-19: a survey of us parents. J. Pedia. 
https://doi.org/10.1016/j.jpeds.2021.07.021 (S0022-3476(21)00688–0).  

Truong, J., Bakshi, S., Wasim, A., Ahmad, M., Majid, U., 2021. What factors promote 
vaccine hesitancy or acceptance during pandemics? A systematic review and 
thematic analysis. Health Promot. Int., daab105 https://doi.org/10.1093/heapro/ 
daab105. 

Wake, A.D., 2021. The willingness to receive COVID-19 vaccine and its associated 
factors: “vaccination refusal could prolong the war of this pandemic” - a systematic 
review. Risk Manag. Health Policy 14, 2609–2623. https://doi.org/10.2147/RMHP. 
S311074. 

R. Ransing et al.                                                                                                                                                                                                                                

https://doi.org/10.1016/j.jadohealth.2021.06.003
https://doi.org/10.1016/j.jadohealth.2021.06.003
https://doi.org/10.1080/21645515.2021.1884476
https://doi.org/10.1136/bmjopen-2021-050303
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.3390/ijerph18073367
https://manifolddatamining.com/covid-vaccine-hesitancy-score-part-2/
https://manifolddatamining.com/covid-vaccine-hesitancy-score-part-2/
https://doi.org/10.1007/s10654-020-00671-y
https://doi.org/10.1186/s12879-021-06392-1
https://doi.org/10.1016/j.mayocp.2020.12.024
https://doi.org/10.1017/S0033291720005188
https://doi.org/10.1016/j.wombi.2021.05.003
https://doi.org/10.1016/j.wombi.2021.05.003
https://doi.org/10.1177/21501327211018568
https://doi.org/10.1177/21501327211018568
https://doi.org/10.1007/s10900-021-01017-9
https://doi.org/10.3390/vaccines9070777
https://doi.org/10.3390/vaccines9070777
https://doi.org/10.1101/2021.04.19.21255578
https://doi.org/10.1101/2021.04.19.21255578
https://doi.org/10.1080/21645515.2021.1958611
https://doi.org/10.1038/d41586-021-02108-2
https://doi.org/10.1080/21645515.2021.1957648
https://doi.org/10.1080/21645515.2021.1957648
https://doi.org/10.3390/vaccines9010016
http://refhub.elsevier.com/S1876-2018(21)00385-3/sbref19
http://refhub.elsevier.com/S1876-2018(21)00385-3/sbref19
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1515/jpm-2021-0069
https://doi.org/10.1515/jpm-2021-0069
https://doi.org/10.2217/fon-2021-0265
https://www.static.mygov.in/rest/s3fs-public/mygov_162565727951307401.pdf
https://www.static.mygov.in/rest/s3fs-public/mygov_162565727951307401.pdf
https://doi.org/10.3390/vaccines8040590
https://doi.org/10.3390/vaccines8040590
https://doi.org/10.1016/j.ajp.2020.102109
https://doi.org/10.1016/j.ajp.2020.102109
http://refhub.elsevier.com/S1876-2018(21)00385-3/sbref25
http://refhub.elsevier.com/S1876-2018(21)00385-3/sbref25
http://refhub.elsevier.com/S1876-2018(21)00385-3/sbref25
https://doi.org/10.1007/s10461-021-03350-5
https://doi.org/10.1007/s10461-021-03350-5
https://doi.org/10.1016/j.vaccine.2017.12.043
https://www.livemint.com/news/india/centre-approves-covid-19-vaccination-for-pregnant-women-11624635010798.html
https://www.livemint.com/news/india/centre-approves-covid-19-vaccination-for-pregnant-women-11624635010798.html
https://doi.org/10.1038/s41591-021-01454-y
https://doi.org/10.1038/s41591-021-01454-y
https://doi.org/10.1016/j.jpeds.2021.07.021
https://doi.org/10.1093/heapro/daab105
https://doi.org/10.1093/heapro/daab105
https://doi.org/10.2147/RMHP.S311074
https://doi.org/10.2147/RMHP.S311074

