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Abstract

Background: While vaccination is the most effective way to prevent influenza infection and
adverse outcomes, and despite WHO recommendations to vaccinate pregnant persons, access

to seasonal influenza vaccines remains low. We explored knowledge, attitudes, and practices of
pregnant persons about seasonal influenza vaccines to inform actions to improve vaccine uptake
among this priority population.

Methods: We pooled individual-level data from cross-sectional surveys assessing pregnant
persons’ attitudes toward seasonal influenza vaccines in eight low- and middle-income countries
during 2018-2019. The eight countries used a standard protocol and questionnaire to measure
attitudes and intents toward influenza vaccination. We stratified by country-level (presence/
absence of a national influenza vaccination program, country income group, geographic region)
and individual-level factors.

Findings: Our analysis included 8,556 pregnant persons from eight low- and middle-income
countries with and without seasonal influenza vaccination programs. Most pregnant persons
(6,323, 74%) were willing to receive influenza vaccine if it was offered for free. Willingness
differed by presence of an existing influenza vaccination program; acceptance was higher in
countries without influenza vaccination programs (2,383, 89%) than in those with such programs
(3,940, 67%, p<0.001).

Interpretation: Most pregnant persons in middle-income countries, regardless of influenza
vaccination program status, were willing to be vaccinated against influenza if the vaccine was
provided free of charge. National investments in influenza vaccination programs may be well-
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received by pregnant persons, leading to averted illness both in pregnant persons themselves and in
their newborn babies.

Funding: US Centers for Disease Control and Prevention

Keywords
Infectious disease prevention; Influenza; Vaccination

BACKGROUND

A substantial body of evidence demonstrates that pregnant persons are at higher risk of
hospitalization from influenza during pregnancy. Moreover, persons with severe influenza
illness are more likely to have adverse pregnancy and birth outcomes, including stillbirth,
preterm birth and infants who are small for gestational age (1-6). Seasonal influenza
vaccination protects their fetus and infant, providing up to six months of conferred immunity
to infants (4, 7-9). As a result, the World Health Organization’s (WHQO) Strategic Advisory
Group of Experts on Immunization (SAGE) includes pregnant persons among their priority
groups for seasonal influenza vaccination. (10, 11). Despite these recommendations and the
well-documented safety of seasonal influenza vaccines during pregnancy (12, 13), some
pregnant persons (14-16) and their maternal care providers (17, 18) are hesitant to accept
and recommend influenza vaccines. Their concerns center around lack of awareness of
influenza illness or perceptions of influenza as a mild illness and lack of knowledge about
influenza vaccine safety (17-19).

Influenza vaccine coverage among pregnant persons in low- and middle-income countries
remains very low (20), largely due to low access to vaccines. During the past ten years,

the US Centers for Disease Control and Prevention (CDC) and the Task Force for Global
Health (TFGH) have worked with ministries of health to support expanded access to
seasonal influenza vaccines in some low- and middle-income countries (21). Considering
their hesitancy to accept influenza vaccines, successfully reaching pregnant persons requires
interventions that effectively address barriers, raise awareness, and counteract negative
perceptions of seasonal influenza vaccines. Surveys that collect knowledge, attitudes,
perceptions, and practices (KAP) related to influenza and influenza vaccines have been
valuable tools in the past, both to predict uptake among populations (22) as well as to

craft impactful awareness campaigns and design strategies aimed at reducing barriers to
vaccination. We describe the findings of KAP surveys administered to pregnant persons in
eight low- and middle-income countries to inform actions to improve vaccine uptake among
this priority population.

METHODS

We pooled individual-level data from cross-sectional surveys about seasonal influenza
vaccine conducted among pregnant persons in 8 countries with existing CDC collaborations
to establish or strengthen influenza vaccination programs and/or policies (Albania, Armenia,
Cote d’lvoire, Kyrgyzstan, Lao PDR, Morocco, Tunisia, Uganda) during 2018-2019. The
surveys used a common protocol based on the Health Belief Model (23). Standardized
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questionnaires measured perceptions of susceptibility, severity, benefits, barriers, and cues
to action for influenza vaccination, with minor modifications reflecting local data needs.
Datasets from each country were translated and aligned by matching question and answer
choices to create a core analytic dataset.

A purposive, nationally representative sample of health facilities was selected in each
country; within each selected facility, a convenience sample of pregnant persons presenting
for routine antenatal care visits during any trimester of pregnancy and during the period of
data collection were selected for interviews; respondents were representative of urban and
rural settings, and ethnic and linguistic groups. Minor differences in study site type and
selection criteria reflect local health delivery systems and infrastructure and may include
public or private health facilities (antenatal care clinics, general health clinics, or vaccination
clinics).

A mix of countries with (Albania, Armenia, Lao PDR, Morocco, Tunisia) and without

(Cote d’lvoire, Kyrgyzstan, Uganda) seasonal influenza vaccine programs for pregnant
persons were included in our analysis. Countries reporting introduction of seasonal influenza
vaccine among pregnant persons via the WHO/UNICEF Joint Reporting Form (JRF) (24)
for two consecutive years, including the year of data collection, were classified as those

with vaccination programs. Country income status was assigned using the World Bank (WB)
lending group classification (25) during the year the surveys were administered.

We analyzed attitudes and perceptions toward seasonal influenza vaccine among pregnant
persons, stratified by presence/absence of an influenza vaccination program, to explore
differences between country groups (i.e., practice vs. intent). We analyzed data by

WHO region based on the assumption of shared cultural norms and values within a

region. Responses to KAP survey questions were provided on 5-point Likert scales. We
dichotomized Likert scale responses into two categories: responses > 3 were classified as
"positive” (i.e., good knowledge, positive attitude, good practices); responses that were < 3
were classified as “negative” (i.e., poor knowledge, negative attitude, poor practices). We
created composite ratings (i.e., positive, or negative) for overall perceived severity, safety,
and benefit scores, calculated by summing positive or negative responses, or correct or
incorrect responses, to relevant survey questions. Additional details regarding the calculation
of scores are available in the associated table.

We performed logistic regression variable selection to identify key factors that were
associated with acceptance of influenza vaccines. Variables in the selection process included
those related to demographics (e.g., age and education), previous pregnancies and pregnancy
care (e.g., number of pregnancies, hospitalizations, and antenatal visits), knowledge of
influenza and/or influenza vaccines, potential barriers (e.g., cost and travel time), knowledge
gaps, and misinformation (e.g., shortage of information and negative rumors about influenza
vaccination).

Respondents were also asked how much they would be willing to pay for the seasonal
influenza vaccine if it were available for purchase. Responses were recorded in local
currency, and converted to US dollars (US$) using the OANDA currency converter (26)
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as of the last date the survey was administered to approximate the exchange rate at the time
of the survey. Willingness to pay data were also presented as a percent of the country’s
health expenditure per capita (in USD), using a World Bank dataset summarizing data

from the WHO Global Health Expenditure database (27). Data was stratified by World
Bank lending group, and whether the country had a seasonal influenza vaccine program

for pregnant persons during the study period. These data were analyzed using descriptive
statistics and bivariate non-parametric tests (Kruskal-Wallis, Wilcoxon rank sum). Analyses
were conducted using SAS 9.4.

Each implementing partner obtained ethical approvals in accordance with local regulations.
All participants provided written informed consent.

Study population

Our analysis included 8,556 pregnant persons from 8 countries representing four of the six
WHO regions; 27% (2,312) of respondents were from the African region, 27% from the
Eastern Mediterranean (2,309), 21% from the European (1,835), and 25% from the Western
Pacific (2,100). Sixty percent (60%, 5,155) of participants were from lower-middle income
countries (LMIC), 23% (1,920) from low-income countries (LIC), and 17% (1,481) from
upper-middle income countries (UMIC).

Five of the eight countries (63%) had seasonal influenza vaccine programs for pregnant
persons at the time of data collection (Table 1), accounting for 69% of respondents

(5,890); 31% (2,666) came from countries with no seasonal influenza vaccine program.

All respondents in UMICs (Albania, Armenia), most (86%) in LMICs (Cote d’lvoire,
Kyrgyzstan, Lao PDR, Morocco, Tunisia) and no respondents in LICs (Uganda) lived in
countries where influenza vaccines were available free of charge to pregnant persons at the
time of the survey. Twenty-three percent (1,943) of respondents in our study were aged
between 18 and 24 years, 36% (3,062) between 25 and 29, 24% (2,009) between 30 and 34,
12% (1,024) between 35 and 39, and 4% (352) above the age of 40 years (Table 1).

Influenza and influenza vaccine knowledge, perceptions, and information channels

Most preghant persons across both country groups had heard of seasonal influenza illness
(5,945, 70%) (Table 2). Over half agreed or strongly agreed that influenza is more dangerous
for pregnant persons than non-pregnant persons (5,017, 59%); a greater proportion of
respondents from countries without influenza vaccination programs (2,004, 75%) believed
that influenza is more dangerous for pregnant persons than respondents in countries with
programs (3,013, 52%, p<0.001) (Figure 1). About one third of respondents believed that
people who have influenza are never sick enough to be hospitalized (2,830, 34%) or knew
someone who had been severely ill with influenza (3,090, 36%). One quarter (2,197, 26%)
believed that influenza does not cause a lot of illness in their country, and nearly half were
unsure whether influenza vaccine is safe for a newborn baby (3,724, 44%), unborn baby
(3,666, 43%), or pregnant persons (3,522, 41%).
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There were similar differences in beliefs about the benefits of vaccination for new or
unborn babies: among pregnant persons in countries with an influenza vaccination program
24% and 25% believed their own vaccination could protect their newborn or unborn baby,
respectively. In contrast, pregnant persons in countries with no such program strongly
believed in the protection for newborn (64%, p<0.001) or unborn babies (71%, p<0.001)
(Figure 1). More than one third of pregnant persons across all settings were unsure whether
their own vaccination helps protect their unborn (3,071, 36%) or newborn babies (3,265,
38%) (Figure 1). About one quarter (26%) of pregnant persons believed that influenza
vaccine is unsafe for newborn or unborn babies, or for pregnant persons (25%) (Figure

1), however most responded that they did not receive enough information about the safety
of influenza vaccines (6,307, 74%; Table 3). Although 10% (860) of pregnant persons

had heard or read reports in media or social media that made them hesitate to receive
influenza vaccines, only 4% (338) knew someone who had experienced a bad reaction to an
influenza vaccine (Table 3). Fourteen percent (854) of pregnant persons from countries with
influenza program in our study received an influenza vaccine recommendation from any
source during their pregnancy, and thirteen percent (738) were discouraged from receiving
influenza vaccine (Table 2).

The primary source of information about influenza vaccines for pregnant persons in
countries with seasonal influenza vaccine programs was a doctor or other medical
professional (1,583, 48%; Table 2); most pregnant persons had the greatest trust in
information from a doctor or other medical professional (5,372, 91%) above all other
sources; few trusted information from a family member (457, 8%), media (523, 9%), or
friends (69, 1%) (Table 3).

Vaccine-related practices & intentions

Across all countries, most pregnant persons were willing to receive influenza vaccine if

it was offered to them for free (6,323, 74%) with differences across country groups:

among those in countries with a seasonal influenza vaccination program acceptance was
lower (3,940, 67%) than in countries without influenza vaccination programs (2,383, 89%,
p<0.001) (Table 4). The most trusted sources of recommendations were from healthcare
personnel; two-thirds (5,751, 67%) of pregnant persons were willing to accept an influenza
vaccine recommendation from a doctor, one quarter from midwives (1,950, 23%) and one
fifth from nurses (1,495, 18%). Few respondents accepted vaccine recommendations from
other sources: 8% (669) would accept a recommendation from a family member and 5%
(396) from an international body (i.e., WHO). Recommendations from other sources were of
minimal importance (Table 4). Most respondents were willing to take time off from work or
away from home to receive an influenza vaccine (5,949, 70%), and were willing to spend up
to 60 minutes (interquartile range [IQR] 15-120) to do so (Table 4).

Despite their willingness to accept their recommendation and the existence of a seasonal
influenza vaccine program targeted to them, only 11% (659) of respondents recalled
receiving an influenza vaccine recommendation from a medical provider during their
pregnancy. (Table 2).
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Predictors of vaccine acceptance in preghant persons

Respondents who were willing to take time off from work to receive vaccines were more
likely to accept vaccines than pregnant persons who were not, with an adjusted odds ratio
(aOR) of 29.0 [22.3-37.7] (p<0.001) in countries with influenza vaccination programs and
an aOR of 9.2 [5.5 -15.3] (p<0.001) in countries without. Pregnant persons who believed
that there were better ways to prevent influenza than through vaccination were less likely

to accept vaccines than those who did not, with an aOR of 0.7 [0.6-0.9] (p=0.001) for
countries with influenza vaccine programs and 0.6 [0.4-0.9] (p=0.008) for countries without.
Respondents who perceived greater benefits of vaccination (benefit score) were more likely
to accept influenza vaccine compared to those with a lower perception of benefits (aOR 1.2
[1.1-1.3] (p<0.001) for countries with influenza programs and 1.4 [1.2 -1.5] (p<0.001) for
countries without. Respondents who heard or read reports in the media or social media that
would make pregnant persons hesitant about vaccination were less likely to accept influenza
vaccines than those who had not heard or read such reports (0.5 [0.4 —0.7], p<0.001).
Respondents who were willing to pay were 1.9 times more likely to accept a vaccine

than those who were unwilling to pay [1.4 —2.6] (p<0.001) in countries with influenza
vaccination programs; in countries with no program, those willing to pay were 3.9 [1.9-7.9]
(p<0.001) times more likely to accept a vaccine than those who were unwilling to pay (Table
5).

Willingness to pay for vaccines

Respondents were asked how much they would be willing to pay for seasonal influenza
vaccine if it was available for purchase. Sixty-one percent of those queried (5,221 (61%))
provided a price (median US$1.30 [ IQR: $0.30-$5.20]) (Table 6). Of those, 3,359 (64%)
were in countries with influenza vaccination programs for pregnant persons, while 1,862
(36%) were in countries without a program. Pregnant persons in upper-middle income
countries reported a higher median price (US$9.40 [IQR: $4.70-$10.50]), compared with
lower prices in lower-middle and low income countries (US$1.50 [IQR: $0.10-$5.30] and
US$1.30 [IQR: $0.50-$2.60]) (p<0.001) respectively). The price in low-income countries
represented a higher percentage of their country’s annual health expenditure per capita
relative to the other income groups (p<0.001). The amount respondents in countries lacking
national influenza vaccination programs were willing to pay represented a higher percentage
of their country’s health expenditure per capita (median 4.10% [IQR: 1.60-8.10]) relative
to the price pregnant persons in countries with vaccination programs were willing to pay
(median 1.00% [IQR: 0.20-3.00]) (p<0.001) (Table 6).

DISCUSSION

We found an overall very high willingness to receive seasonal influenza vaccines among
pregnant persons. High acceptance by pregnant persons in countries lacking influenza
vaccination programs is perhaps not surprising, as global evidence shows a widespread
acceptance of vaccines among pregnant persons in lower-middle income countries for
influenza and other vaccines such as tetanus toxoid and pertussis (28-30).
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Our analysis highlights the critical role that healthcare workers play in patient vaccine
uptake. Indeed, health worker recommendation is a significant driver of vaccine acceptance
among pregnant persons (15, 16, 31). Likewise, a recommendation against vaccination by
a healthcare worker is a significant barrier to uptake or intent (32, 33). A 2020 review

by Kilich et al. found that pregnant persons who had received a recommendation were

ten to twelve times more likely to receive a pertussis or an influenza vaccine (15), and

a 2017 multi-country study found an eight-fold increase in likelihood to accept a vaccine
upon receipt of a recommendation (34). A 2019 Tunisian study found that a healthcare
worker recommendation carried the connotation of vaccine safety, thus facilitating trust

in the vaccine (14). Among pregnant persons in our analysis who were unsure if they
would receive influenza vaccine, 80% could not recall receiving a recommendation to be
vaccinated from a healthcare worker (Supp. Table 1). Nearly half of pregnant persons

in our study were unsure if influenza vaccine was safe to infants and themselves (Supp.
Table 2). A 2018 qualitative study in China found that few pregnant persons had received

a recommendation; physicians in the study did not recommend vaccines, citing the lack

of a national policy to vaccinate pregnant persons (32, 35). Such hesitancy to make a
recommendation often leads to hesitancy on the part of pregnant persons to accept vaccines
(36).

Most pregnant persons in our study did not feel they received enough information about
the safety of seasonal influenza vaccines, one of the most common barriers to acceptance
among pregnant persons observed (16, 37, 38). Common concerns both in our sample and
in the literature included fears about vaccine safety for a newborn or unborn baby, and
concerns about the safety for oneself (15, 37, 39). Healthcare workers who are aware of the
benefits and importance of influenza vaccines for pregnant persons and confident making
recommendations (14) may serve to increase uptake in pregnant persons.

High perceived benefits for themselves and/or their babies were predictive of vaccine
acceptance in both groups of countries in our study. Similar trends are described in a
2022 review of acceptance in lower-middle income countries (38). Perceived benefits or
lack thereof were paired with awareness of the risks of infection to mother and baby in
our survey; pregnant persons with low perceived risk of influenza illness were less likely
to accept a vaccine while belief in risks to mother or baby was associated with higher
acceptance, consistent with current evidence (38, 40). While we found generally high
awareness of influenza illness among pregnant persons, awareness of the risks associated
with influenza was lower, suggesting that raising awareness of personal risk and risk to
ones’ newborn or unborn baby is a necessary first step toward increasing uptake among this
population (41).

Pregnant persons in countries with no influenza vaccine program were willing to pay more
for a vaccine, as a percentage of health expenditure per capita, than those in countries where
influenza vaccine is offered for free. Contributing to a higher price willing to pay among
pregnant persons in low- and middle-income countries might be their higher perceived threat
of influenza illness, higher perceived benefits of protection, and higher perception of the
need to vaccinate. Future assessment of willingness to pay for seasonal influenza vaccine
might consider a bidding game question format as it is less sensitive to bias (42). Our
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findings suggest that in the absence of a publicly funded influenza vaccination program, a
subsidized national program may be an effective strategy to reduce the financial barriers to
access.

We are unaware of any equivalent analysis of primary data collected from pregnant persons
across such a large group of countries, making our study unique. Our study was subject

to several limitations. Fidelity of some questions may have been compromised by minor
survey modifications in some countries; we believe that our careful matching of questions
and answers across all country datasets was accurate enough to overcome this limitation.
Surveys may have been subject to response bias, with respondents providing responses
thought to be favorable to interviewers. Our estimates of willingness to seek vaccination
based on intent may be higher than actual practice. Our study population may have been
subject to selection bias due to data collection in clinical settings; not all pregnant persons
seek antenatal care in a clinical setting, however WHO Global Health Observatory (43) data
confirms that a mean of 89% of births in our study countries are medically attended. Finally,
respondents who had not heard of influenza vaccine may have been ill-equipped to answer
questions about their perceived safety or impact of influenza vaccine.

Conclusions & Recommendations

Our analysis shows that pregnant persons report a strong intent to accept influenza vaccines.
Evidence collected since the COVID-19 pandemic variably shows both a decrease (44) and
an increase (45, 46) in uptake in maternal vaccinations overall, these findings generally
represent data from high-income settings. While the overall acceptance of vaccines may
have diminished, that is unlikely to have made a significant change in the need for accessible
vaccines for pregnant persons throughout low- and middle-income countries.

We propose several strategies to reduce vaccine hesitancy and remove modifiable barriers to
vaccination. We propose actions to reduce healthcare workers’ hesitancy to recommend
vaccines to pregnant persons, including updating vaccine package inserts with current
clinical care recommendations (47), establishing and updating national influenza vaccine
policies to include pregnant persons. Importantly, increasing healthcare worker knowledge
and awareness about the risks of influenza infection and safety of influenza vaccine is
critical to build confidence in making vaccine recommendations for pregnant persons.

Removing logistical barriers to vaccination both for pregnant persons and healthcare
workers may facilitate increased uptake. Offering in-office vaccination during antenatal
care (ANC) visits may reduce time and travel-related barriers, thus increasing uptake
among pregnant persons who are unwilling or unable to dedicate time for vaccination (48).
Straightforward service delivery in ANC clinics, while ensuring well-coordinated efforts
between health services (e.g., ANC and national immunization programs) may establish
influenza vaccination as a standard of care (49).

The pronounced differences we observed in beliefs about protection conferred to newborn
and unborn babies via maternal vaccination between pregnant persons in countries with and
without influenza vaccine programs are notable. While our survey was not able to explain
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this difference, our observation does suggest opportunities for greater dialogue between
healthcare workers and their patients during antenatal care visits. Immunization programs
in countries with influenza vaccine may consider training ANC providers in communicating
the benefits of vaccination for pregnant persons and their babies. This may be accomplished
via motivational interviewing or similar techniques (50).

After healthcare workers’ recommendations, the second most important barrier to coverage
among pregnant persons in low and lower-middle income countries, where acceptance

of vaccines is very high, is access to vaccines. Investments in supporting the review of
evidence, policy development and implementation in countries without an influenza vaccine
program for pregnant persons are critical to increasing protection of pregnant persons and
their babies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments:

Susan Y Chu, and Saad Omer for their assistance with protocol and survey development. Sarah E Pallas for
guidance on willingness to pay analysis, and Michael Jhung for their scientific review. Nissaf Ben Alaya, Afif
Binsalah, and Leila Bouabid for their leadership for the Tunisia team. We also thank Michael Daugherty and Natalie
Olson for their assistance with data cleaning and merging.

Funding:
Contributing countries received funding from a variety of US Centers for Disease Control and Prevention and
Control cooperative agreements, including CDC-RFA-IP16-1604 “Introducing of Expanding the Use of Seasonal
Influenza Vaccines in Public Health Programs Outside of the United States”, and CDC-RFA-IP16-1607 “Expansion
of seasonal influenza vaccination programs in low- and middle-income countries”.

References

- 1. Duque J, Howe AS, Azziz-Baumgartner E, Petousis-Harris H. Multi-decade national cohort
identifies adverse pregnancy and birth outcomes associated with acute respiratory illness
hospitalisations during the influenza season. Influenza Other Respir Viruses. 2023;17(1):e13063.
[PubMed: 36308015]

- 2. Fell DB, Azziz-Baumgartner E, Baker MG, Batra M, Beaute J, Beutels P, et al. Influenza
epidemiology and immunization during pregnancy: Final report of a World Health Organization
working group. Vaccine. 2017;35(43):5738-50. [PubMed: 28867508]

- 3. Fell DB, Savitz DA, Kramer MS, Gessner BD, Katz MA, Knight M, et al. Maternal influenza and
birth outcomes: systematic review of comparative studies. Bjog. 2017;124(1):48-59. [PubMed:
27264387]

- 4. Marshall H, McMillan M, Andrews RM, Macartney K, Edwards K. Vaccines in pregnancy: The
dual benefit for pregnant women and infants. Hum Vaccin Immunother. 2016;12(4):848-56.
[PubMed: 26857450]

- 5. Mertz D, Geraci J, Winkup J, Gessner BD, Ortiz JR, Loeb M. Pregnancy as a risk factor for severe
outcomes from influenza virus infection: A systematic review and meta-analysis of observational
studies. Vaccine. 2017;35(4):521-8. [PubMed: 28024955]

- 6. Rasmussen SA, Jamieson DJ, Uyeki TM. Effects of influenza on pregnant women and infants. Am
J Obstet Gynecol. 2012;207(3 Suppl):S3-8. [PubMed: 22920056]

- 7. CDC. Influenza (Flu) Vaccine and Pregnancy Atlanta, GA2019 [Available from: https://
www.cdc.gov/vaccines/pregnancy/hcp-toolkit/flu-vaccine-pregnancy.html.

J Infect Dis. Author manuscript; available in PMC 2026 January 02.


https://www.cdc.gov/vaccines/pregnancy/hcp-toolkit/flu-vaccine-pregnancy.html
https://www.cdc.gov/vaccines/pregnancy/hcp-toolkit/flu-vaccine-pregnancy.html

McCarron et al.

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Page 11

- 8. Nunes MC, Cutland CL, Jones S, Hugo A, Madimabe R, Sim8es EAF, et al. Duration of Infant

Protection Against Influenza Iliness Conferred by Maternal Immunization: Secondary Analysis
of a Randomized Clinical Trial. JAMA Pediatrics. 2016;170(9):840-7. [PubMed: 27380464]

- 9. Omer SB, Clark DR, Madhi SA, Tapia MD, Nunes MC, Cutland CL, et al. Efficacy, duration of

- 10.

- 11.

-12

-13.

- 14.

- 15.

- 16.

-17.

- 18.

- 19.

- 20.

- 21

- 22.

- 23.

- 24.

protection, birth outcomes, and infant growth associated with influenza vaccination in pregnancy:
a pooled analysis of three randomised controlled trials. Lancet Respir Med. 2020;8(6):597-608.
[PubMed: 32526188]

WHO. Vaccines against influenza, WHO position paper. Weekly Epidemiologic Record.
2022;97(19):185-208.

WHO. WHO SAGE Seasonal Influenza Vaccination Recommendations during the COVID-19
Pandemic. In: Immunization VaBl, editor. Geneva, Switzerland: World Health Organization;
2020.

. Moro P, Baumblatt J, Lewis P, Cragan J, Tepper N, Cano M. Surveillance of Adverse Events

After Seasonal Influenza Vaccination in Pregnant Women and Their Infants in the Vaccine
Adverse Event Reporting System, July 2010-May 2016. Drug Safety. 2017;40(2):145-52.
[PubMed: 27988883]

Nordin JD, Kharbanda EO, Benitez GV, Nichol K, Lipkind H, Naleway A, et al. Maternal safety
of trivalent inactivated influenza vaccine in pregnant women. Obstet Gynecol. 2013;121(3):519—
25. [PubMed: 23635613]

Dhaouadi S, Kharroubi G, Cherif A, Cherif I, Bouguerra H, Bouabid L, et al. Knowledge
attitudes and practices toward seasonal influenza vaccine among pregnant women during the
2018/2019 influenza season in Tunisia. PLoS One. 2022;17(3):e0265390. [PubMed: 35316299]

Kilich E, Dada S, Francis MR, Tazare J, Chico RM, Paterson P, Larson HJ. Factors that influence
vaccination decision-making among pregnant women: A systematic review and meta-analysis.
PLo0S One. 2020;15(7):e0234827. [PubMed: 32645112]

Lutz CS, Carr W, Cohn A, Rodriguez L. Understanding barriers and predictors of

maternal immunization: Identifying gaps through an exploratory literature review. Vaccine.
2018;36(49):7445-55. [PubMed: 30377064]

Alhendyani F, Jolly K, Jones LL. Views and experiences of maternal healthcare providers
regarding influenza vaccine during pregnancy globally: A systematic review and qualitative
evidence synthesis. PLoS One. 2022;17(2):e0263234. [PubMed: 35143531]

Morales KF, Menning L, Lambach P. The faces of influenza vaccine recommendation: A
Literature review of the determinants and barriers to health providers' recommendation of
influenza vaccine in pregnancy. Vaccine. 2020;38(31):4805-15. [PubMed: 32499068]

Garcia PJ, George PE, Romero C, Soto G, Carcamo C, Bayer AM. "The flu... is a little

more complicated than a cold": Knowledge, beliefs, and practices related to influenza and
influenza vaccination among at-risk populations and health professionals in Peru. Vaccine.
2020;38(48):7688-95. [PubMed: 33070998]

Palache A, Rockman S, Taylor B, Akcay M, Billington JK, Barbosa P. Vaccine complacency and
dose distribution inequities limit the benefits of seasonal influenza vaccination, despite a positive
trend in use. Vaccine. 2021;39(41):6081-7. [PubMed: 34521551]

Bresee JS, Lafond KE, McCarron M, Azziz-Baumgartner E, Chu SY, Ebama M, et al. The
partnership for influenza vaccine introduction (P1V1): Supporting influenza vaccine program
development in low and middle-income countries through public-private partnerships. Vaccine.
2019;37(35):5089-95. [PubMed: 31288998]

Corace KM, Srigley JA, Hargadon DP, Yu D, MacDonald TK, Fabrigar LR, Garber GE.

Using behavior change frameworks to improve healthcare worker influenza vaccination rates:

A systematic review. Vaccine. 2016;34(28):3235-42. [PubMed: 27155491]

Becker MH. The Health Belief Model and Sick Role Behavior. Health Education Monographs.
1974;2(4):409-19.

WHO. WHO/UNICEF Joint Reporting Process: World Health Organization; 2020 [Available
from: https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-
and-insights/global-monitoring/who-unicef-joint-reporting-process.

J Infect Dis. Author manuscript; available in PMC 2026 January 02.


https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/who-unicef-joint-reporting-process
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/who-unicef-joint-reporting-process

1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

McCarron et al.

- 25.

- 26.

- 217.

- 28.

- 29.

- 30.

- 3L

- 32.

- 33.

- 34.

- 35.

- 36.

- 37.

- 38.

- 39.

- 40.

-41.

-42.

- 43.

Page 12

World Bank Country and Lending Groups [Internet]. World Bank. 2021 [cited 07/20/2021].
Available from: https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-
country-and-lending-groups.

OANDA Currency Converter [Internet]. Available from: https://www1-stg.stage.oanda.com/
currency/converter/.

WHO. Global Health Expenditure Database 2021 [Available from: https://apps.who.int/nha/
database.

Otieno NA, Otiato F, Nyawanda B, Adero M, Wairimu WN, Ouma D, et al. Drivers and

barriers of vaccine acceptance among pregnant women in Kenya. Hum Vaccin Immunother.
2020;16(10):2429-37. [PubMed: 32208952]

Otieno NA, Nyawanda B, Otiato F, Adero M, Wairimu WN, Atito R, et al. Knowledge and
attitudes towards influenza and influenza vaccination among pregnant women in Kenya. Vaccine.
2020;38(43):6832-8. [PubMed: 32893035]

Tikmani SS, Ali SA, Saleem S, Bann CM, Mwenechanya M, Carlo WA, et al. Trends of
antenatal care during pregnancy in low- and middle-income countries: Findings from the global
network maternal and newborn health registry. Semin Perinatol. 2019;43(5):297-307. [PubMed:
31005357]

Mantel C, Chu SY, Hyde TB, Lambach P. Seasonal influenza vaccination in middle-income
countries: Assessment of immunization practices in Belarus, Morocco, and Thailand. Vaccine.
2020;38(2):212-9. [PubMed: 31699507]

Erazo CE, Erazo CV, Grijalva MJ, Moncayo AL. Knowledge, attitudes and practices on influenza
vaccination during pregnancy in Quito, Ecuador. BMC Public Health. 2021;21(1):72. [PubMed:
33413252]

O'Shea A, Cleary B, McEntee E, Barrett T, O'Carroll A, Drew R, O'Reilly F. To vaccinate or not
to vaccinate? Women's perception of vaccination in pregnancy: a qualitative study. BJGP Open.
2018;2(2):bjgpopen18X101457.

Avrriola CS, Suntarattiwong P, Dawood FS, Soto G, Das P, Hunt DR, et al. What do pregnant
women think about influenza disease and vaccination practices in selected countries. Hum Vaccin
Immunother. 2021;17(7):2176-84. [PubMed: 33499708]

Li R, Xie R, Yang C, Rainey J, Song Y, Greene C. Identifying ways to increase seasonal influenza
vaccine uptake among pregnant women in China: A qualitative investigation of pregnant women
and their obstetricians. Vaccine. 2018;36(23):3315-22. [PubMed: 29706294]

Pulatoglu C, Turan G. Women's knowledge and beliefs towards vaccination for influenza during
pregnancy in Turkey and underlying factors of misinformation: a single-centre cross-sectional
study. Cent Eur J Public Health. 2020;28(2):124-9. [PubMed: 32592557]

Mitchell SL, Schulkin J, Power ML. Vaccine hesitancy in pregnant Women: A narrative review.
Vaccine. 2023;41(29):4220-7. [PubMed: 37291023]

Raut S, Apte A, Srinivasan M, Dudeja N, Dayma G, Sinha B, Bavdekar A. Determinants of
maternal influenza vaccination in the context of low- and middle-income countries: A systematic
review. PLOS ONE. 2022;17(1):e0262871. [PubMed: 35081138]

Durmaz A, Yilmaz M. Attitude and behavior of pregnant women about influenza infection and
influenza vaccine in a city in Turkiye. Afr J Reprod Health. 2022;26(8):13-9.

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. [PubMed: 33981298]

Olmedo Luceroén C, Limia Sanchez A, Santamarina C. [Vaccination confidence against influenza
in Spain: reasons of hesitancy discourses and attitudes in general population and healthcare
workers.]. Rev Esp Salud Publica. 2021;95.

Heinzen RR, Bridges JFP. Comparison of four contingent valuation methods to estimate the
economic value of a pneumococcal vaccine in Bangladesh. Int J Technol Assess Health Care.
2008;24(4):481-7. [PubMed: 18828944]

WHO. The Global Health Observatory Geneva, Switzerland2024 [Available

from: https://www.who.int/data/gho/data/indicators/indicator-details/GHO/births-attended-by-
skilled-health-personnel-(-).

J Infect Dis. Author manuscript; available in PMC 2026 January 02.


https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://www1-stg.stage.oanda.com/currency/converter/
https://www1-stg.stage.oanda.com/currency/converter/
https://apps.who.int/nha/database
https://apps.who.int/nha/database
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/births-attended-by-skilled-health-personnel-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/births-attended-by-skilled-health-personnel-(-)

1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

McCarron et al.

-44.

- 45.

- 46.

-47.

- 48.

- 49.

- 50.

Page 13

Cotter S, Taylor L, Grace R, Miao D, Ratan BM. Routine Maternal Vaccine Uptake during the
COVID-19 Pandemic. Am J Perinatol. 2022.

Bachtiger P, Adamson A, Chow JJ, Sisodia R, Quint JK, Peters NS. The Impact of the COVID-19
Pandemic on the Uptake of Influenza Vaccine: UK-Wide Observational Study. JMIR Public
Health Surveill. 2021;7(4):e26734. [PubMed: 33651708]

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. [PubMed: 35991061]

Saini J, Ellingson MK, Beigi RH, MacDonald NE, Top KA, Carroll S, Omer SB. Vaccine
package inserts and prescribing habits of obstetricians-gynecologists for maternal vaccination.
Hum Vaccin Immunother. 2021;17(10):3761-70. [PubMed: 34236947]

Giles ML, Mason E, Mufioz FM, Moran AC, Lambach P, Merten S, et al. Antenatal care

service delivery and factors affecting effective tetanus vaccine coverage in low- and middle-
income countries: Results of the Maternal Immunisation and Antenatal Care Situational analysis
(MIACSA) project. Vaccine. 2020;38(33):5278-85. [PubMed: 32527598]

Giles ML, Mantel C, Mufioz FM, Moran A, Roos N, Yusuf N, et al. Vaccine implementation
factors affecting maternal tetanus immunization in low- and middle-income countries: Results of
the Maternal Immunization and Antenatal Care Situational Analysis (MIACSA) project. Vaccine.
2020;38(33):5268—77. [PubMed: 32586763]

Gagneur A. Motivational interviewing: A powerful tool to address vaccine hesitancy. Can
Commun Dis Rep. 2020;46(4):93-7. [PubMed: 32281992]

J Infect Dis. Author manuscript; available in PMC 2026 January 02.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

McCarron et al.

Page 14

Strongly agree Agree NautralfUnsure Disagree Strongly disagree
DPescentape]
Women should recelve influenta vaccine |15 | -8 =] 32 25 sl
during each pregnancy [ . B u = n ]
ER 16 ] 39 G
Influenza vaccine can make someone sick with influenza m : » e
L n a o vicing peogram]
‘When a pregnant woman gets the influenza vaceine, [ 10 B 26 = 38 21 oo ]
S0 dwith: progres
it helps protect her newborn baby T i =
‘When a pregnant woman gets the infleenza [ 11 & 28" ] 36 20 R
waccine, it helps protect her unborn baby [ T — u a R [tk vaccine poograen]
I — e t &1 pethent
Influenza vaccine helps protect pregnant women | 13— § 33 o) 32 19 o i}
against influenza [ e — a % BT fwith wacting program)
—T— 0 & n 41 (withen vaiioe
Influenza vaccing Is not safe for a nowborn baby | 4 EEE ; S a4 5 =
|3 Y T - " WL dwih veciing program)
L " 3 S (witht vascin program]
i ] a3

Influenza vaccine Is not safe for the unborn baby Lal — I 42 e e

L » Twitbing i prgran]

R e— 41 27 =3
Influenza vaccine is not safe for pregnant women [ i i P T —
Eou “ “ TNNEE]  [ehen veering pragrae)
[==r——gia—— =0 —— 17 18 [eaein ]
Influenzs is more dangerous for pregnant women than - 0w " £ TR fwahviscins progran]
non-pregnant women O T S 1 S U (withees vactine progrm)
People who have influenza are never sick enough .. 19 = ) —
IEe—e— ® vactina srogram)
to be admitted to the hospital [ n B et et e
Influenza does NOT cause a lot of iflness in | s B T — 21 41 E—
this country Wr—u——— e “® NN (it vectinn program)
a  w H ar SN et veocias pregram)

Figure 1.
Reported beliefs and perceptions surrounding influenza and influenza vaccines among
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Characteristics of respondents to Knowledge, attitudes, perceptions, and practices survey among pregnant

persons in 8 countries, 2018-2019

Vaccine Program

No Vaccine

(n=5890) Program (n=2666) Total (n=8556) P-val uest
World Health Organization Region, n (%) <0.001
African 0(0) 2312 (86.7) 2312 (27.0)
Eastern Mediterranean 2309 (39.2) 0 (0) 2309 (27.0)
European 1481 (25.1) 354 (13.3) 1835 (21.4)
Western Pacific 2100 (35.7) 0(0) 2100 (24.5)
World Bank Income Group, n(%) <0.001
Lower income 0(0) 1920 (72.0) 1920 (22.4)
Lower-middle income 4409 (74.9) 746 (28.0) 5155 (60.3)
Upper-middle income 1481 (25.1) 0 (0) 1481 (17.3)
Agegroup (years), n (%) <0.001
<18 133 (2.3) 12 (0.5) 145 (1.7)
18-24 1708 (29.0) 235 (8.8) 1943 (22.7)
25-29 1960 (33.3) 1102 (41.3) 3062 (35.8)
30-34 1297 (22.0) 712 (26.7) 2009 (23.5)
35-39 627 (10.6) 397 (14.9) 1024 (12.0)
>40 157 (2.7) 195 (7.3) 352 (4.1)
Missing/not provided 8(0.1) 13 (0.5) 21(0.2)
Education level, n (%) <0.001
No formal education 430 (7.3) 158 (5.9) 588 (6.9)
Completed primary/secondary school 3539 (60.1) 2034 (76.3) 5573 (65.1)
Completed college/university 820 (13.9) 368 (13.8) 1188 (13.9)
Graduate school or higher 89 (1.5) 27 (1.0) 116 (1.4)
Other (Vocational training, etc.) 0 (0) 54 (2.0) 54 (0.6)
Missing/not provided 1012 (17.2) 25 (1.0) 1037 (12.1)
Marital status, n (%) <0.001
Single/never married 57 (1.0) 319 (12.0) 376 (4.4)
Married/civil partnership/cohabitating 4610 (78.3) 2304 (86.4) 6914 (80.8)
Other 53 (0.9) 24 (0.9) 77 (0.9)
Missing/not provided 1170 (19.8) 19 (0.7) 1189 (13.9)
Gestational age at time of survey (months), median (IQR) 6 (4-7) 6 (5-8) 6 (4-8) <0.001
Number of antenatal care visits during pregnancy, median <0.001
(IQR) 3(2-5) 2 (1-4) 3 (2-5)
Underlying medical condition
Diabetes 84 (1.4) 3(0.1) 87 (1.1) <0.001
Heart disease 24 (0.4) 15 (0.6) 39 (0.5) 0.141
High blood pressure 129 (2.2) 48 (1.8) 177 (2.1) 0.810
Anemia 361 (6.1) 120 (4.5) 481 (5.6) 0.134
Asthma 34 (0.6) 24 (0.9) 58 (0.7) 0.022
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(n=5890) Program (n=2666) Total (n=8556) P-val uest
Allergies 119 (2.0) 76 (2.8) 195 (2.3) 0.001
Other 208 (3.5) 256 (9.6) 464 (5.4) <0.001
None 4959 (84.2) 1784 (66.9) 6743 (78.8) <0.001
Missing/not provided 20 (0.3) 392 (14.7) 412 (4.8)

*
Albania, Armenia, Cote d’lvoire, Kyrgyzstan, Lao PDR, Morocco, Tunisia, Uganda

fP-vaIues were obtained from Pearson’s Chi-squared test and Wilcoxon rank sum test
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Table 2.

Seasonal influenza and influenza vaccine knowledge among pregnant persons (n=8 countries )

Eﬁ"ggg%)mg’am b o\g/f1 am . Total (n=8556)
(n=2666)
Previously heard about seasonal influenza or flu, n (%)
Yes 3940 (66.9) 2005 (75.2) 5945 (69.5)
No 1281 (21.7) 654 (245) 1935 (22.6)
Don’t know/missing 669 (11.4) 7(0.3) 676 (7.9)
Previously heard about influenza vaccine, n (%)
Yes 3300 (56.0) 565 (21.2) 3865 (45.2)
No 2426 (41.2) 2086 (78.2) 4512 (52.7)
Don’t know/missing 164 (2.8) 15 (0.6) 179 (2.1)
First source of information on influenza vaccine, n (%)
Spouse/partner 56 (1.7) 8 (1.4) 64 (1.7)
Other family member 606 (18.4) 57 (10.1) 663 (17.2)
Friend(s) 485 (14.7) 7(1.2) 492 (12.7)
Doctor/other medical professional 1583 (48.0) 276 (48.9) 1859 (48.1)
Television/radio 1153 (34.9) 73 (12.9) 1226 (31.7)
Books/other printed materials (e.g., newspaper) 183 (5.6) 9(1.6) 192 (5.0)
Internet 356 (10.8) 24 (4.3) 380 (9.8)
Other 107 (3.2) 11 (2.0) 118 (3.1)
Was recommended to receive influenza vaccine during pregnancy, n (%)
Yes 854 (14.5) 208 (7.8) 1062 (12.4)
No 4896 (83.1) 572 (21.5) 5468 (63.9)
Don’t know/missing 140 (2.4) 1886 (70.7) 2026 (23.7)
Person who recommended influenza vaccine, n(%)
Any medical provider 659 (77.2) 157 (75.5) 816 (76.8)
Doctor 592 (69.3) 81 (38.9) 673 (63.4)
Nurse 107 (12.5) 86 (41.4) 193 (18.2)
Midwife 55 (6.4) 15 (7.2) 70 (6.6)
Family member 80 (9.4) 14 (6.7) 94 (8.9)
Friend(s) 27 (3.2) 2(1.0) 29 (2.7)
Media 50 (5.9) 4(1.9) 54 (5.1)
Other 10 (1.2) 13 (6.3) 23(2.2)
Discouraged to receive influenza vaccine during pregnancy, n(%)
Yes 738 (12.5) 53 (2.0) 791 (9.2)
No 5058 (85.9) 2508 (97.5) 7656 (89.5)
Don’t know/missing 94 (1.6) 15 (0.5) 109 (1.3)
Per son who discouraged influenza vaccine, n(%)
Any medical provider 83 (11.3) 21 (39.6) 104 (13.2)
Doctor 69 (9.3) 13 (24.5) 82 (10.4)
Nurse 13 (1.8) 10 (18.9) 23(2.9)

J Infect Dis. Author manuscript; available in PMC 2026 January 02.

Page 17



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

McCarron et al.

e e Program . Total (n=8556)
(n=2666)
Midwife 16 (2.2) 4(7.6) 20 (2.5)
Family member 82 (11.1) 13 (24.5) 95 (12.0)
Friend(s) 32 (4.3) 4(7.6) 36 (4.6)
Media 14 (1.9) 0(0) 14 (1.8)
Other 3(0.4) 1(1.9) 4(0.5)

*
Albania, Armenia, Cote d’lvoire, Kyrgyzstan, Lao PDR, Morocco, Tunisia, Uganda
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Attitudes and perceptions about influenza and influenza vaccines among pregnant persons (n=8 countries”)

No Vaccine

Vaccine Program  Program

(n=5890) (n=2666) Total (n=8556)
Who/what source would trust the most to give
accur ate information on influenza vaccines, n(%)
Family member 457 (7.8) 226 (8.5) 683 (8.0)
Friend(s) 69 (1.2) 98 (3.7) 167 (2.0)
Doctor/other medical professional 5372 (91.2) 2348 (88.1) 7720(90.2)
Media 523 (8.9) 185 (6.9) 708 (8.3)
Other 113 (1.9) 282 (10.6) 395 (4.6)
Receive enough information about safety of influenza
vaccines, n (%)
Yes 1050 (17.8) 357 (13.4) 1407 (16.4)
No 4291 (72.9) 2016 (75.6) 6307 (73.7)
Don’t know/missing 549 (9.3) 293 (11.0) 842 (9.8)
Heard/read reportsin the media/social media that
cause hesitation to receive influenza vaccine, n(%)
Yes 612 (10.4) 248 (9.3) 860 (10.1)
No 3015 (51.2) 2156 (80.9) 5171 (60.4)
Don’t know/missing 2263 (38.4) 262 (9.8) 2525 (29.5)
Know someone who has been severely ill with
influenza, n(%)
Yes 1945 (33.0) 1145 (43.0) 3090 (36.1)
No 3687 (62.6) 1427 (535) 5114 (59.8)
Don’t know/missing 258 (4.4) 94 (3.5) 352 (4.1)
Know someone who has had a bad reaction to the
influenza vaccine, n(%)
Yes 287 (4.9) 51 (1.9) 338 (4.0)
No 5225 (88.7) 2532 (95.0) 7757 (90.7)
Don’t know/missing 378 (6.4) 83 (3.1) 461 (5.4)
Believe there are other, better waysto prevent disease
than through vaccination, n (%)
Yes 1581 (26.8) 491 (18.4) 2072 (24.2)
No 2649 (45.0) 1683 (63.1) 4332 (50.6)
Don’t know/missing 1660 (28.2) 492 (18.5) 2152 (25.2)

*
Albania, Armenia, Cote d’lvoire, Kyrgyzstan, Lao PDR, Morocco, Tunisia, Uganda
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Attitudes and perceptions about receiving influenza vaccines among pregnant persons (n=8 countries )

Vaccine Program
(n=5890)

No Vaccine
Program (n=2666)

Total (n=8556)

Would receive influenza vaccine during pregnancy if
recommended and free, n (%)

Yes
No
Don’t know/missing

Reasons would accept to receive influenza vaccine during
pregnancy, n (%)

Recommended by a doctor

Recommended by a nurse

Recommended by a midwife

Recommended by another healthcare worker
Recommended by the Ministry of Health
Recommended by an international organization (e.g., World Health Organization
Recommended by an NGO

Recommended by family member (who is not a doctor)
Recommended by a friend (who is not a doctor)
Recommended by media

Don’t know/other

Reasons would refuse to receive influenza vaccine during
pregnancy, n (%)

Had concerns that the vaccine would weaken immune system

Believed that it is better to suffer the natural disease than to be vaccinated
Believed that influenza is not dangerous to self

Believed that influenza is not dangerous to baby

Believed vaccine is not effective

Had ethical, moral, or religious reasons

Had concerns that the vaccine might harm self during pregnancy

Had concerns that the vaccine might harm fetus during pregnancy

Was not authorized to get vaccine by husband or household member
Don’t know/other

Willing to take time off work or away from hometo receive
influenza vaccine, n (%)

Yes
No
Don’t know/missing

Maximum of time able/willing to spend to receive influenza vaccine
(minutes), median (IQR)

3940 (66.9)
1589 (27.0)
361 (6.1)

4245 (72.1)
739 (12.6)
1054 (17.9)
745 (12.7)
635 (10.8)
305 (5.2)
45 (0.8)
401 (6.8)
60 (1.0)
195 (3.3)
272 (4.6)

1873 (31.8)
576 (9.8)
677 (11.5)
473 (8.0)
960 (16.3)
188 (3.2)
965 (16.4)
1807 (30.7)
587 (10.0)
1912 (32.5)

3869 (65.7)
1169 (19.9)
852 (14.5)

30 (15-60)

2383 (89.4)
222 (8.3)
61 (2.3)

1506 (56.5)
756 (28.4)
896 (33.6)
644 (24.2)
357 (13.4)
91 (3.4)
36 (1.4)
268 (10.0)
73(2.7)
107 (4.0)
695 (26.1)

420 (15.8)
73(2.7)
110 (4.1)
84 (3.2)
380 (14.3)
163 (6.1)
595 (22.3)
474 (17.8)
117 (4.4)
796 (29.7)

2080 (78.0)
113 (4.2)
473 (17.7)

60 (15-180)

6323 (73.9)
1811 (21.2)
422 (4.9)

5751 (67.2)
1495 (17.5)
1950 (22.8)
1389 (16.2)
992 (11.6)
396 (4.6)
81 (1.0)
669 (7.8)
133 (1.6)
302 (3.5)
967 (11.3)

2293 (26.8)
649 (7.6)
787 (9.2)
557 (6.5)
1340 (15.7)
351 (4.1)
1560 (18.2)
2281 (26.7)
704 (8.2)
2708 (31.7)

5949 (69.5)
1282 (15.0)
1325 (15.5)

60 (15-120)

*
Albania, Armenia, Cote d’lvoire, Kyrgyzstan, Lao PDR, Morocco, Tunisia, Uganda
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Adjusted odds ratios of pregnant persons to accept influenza vaccines (n=8 countries*)

VaccineProgram  No Vaccine
(n=5,890) Program (n=2,666)

World Health Organization (WHO) region

African N/A 13.1 (6.8, 25.2)

Eastern Mediterranean 0.7 (0.5,1.2) N/A

European 0.3(0.2,0.4) ref

Western Pacific ref N/A
World Bank Income Group

Low Income N/A ref

Lower Middle Income 4.4 (2.1,8.9)
Ever heard of influenza

No N/A ref

Yes 1.8 (1.3,2.6)
Willing to pay for vaccine

No ref ref

Yes 1.9 (1.4, 2.6) 3.9(L9,7.9)
Willing to take time off from work to receive vaccine

No ref ref

Yes 20.0(22.3,37.7)  9.2(55,15.3)
Believethat there are better waysto prevent influenza than through vaccination

No ref ref

Yes 0.7 (0.6, 0.9) 0.6 (0.4, 0.9)
Heard reportsin media or social media causing vaccine hesitancy

No ref N/A

Yes 0.5 (0.4, 0.7)
Number of pregnancies

1 ref N/A

2-4 1.0 (0.8, 1.1)

5 or more 1.6 (1.1,2.1)
Per ceived severity from influenza virus 4 11(10,12) N/A
Per ceived safety from influenza vaccination 2 10(1.0,1.1) N/A
Per ceived benefits from influenza vaccination ¢ 12(11,13) 14(1.2,19)

Ak
Albania, Armenia, Cote d’Ivoire, Kyrgyzstan, Lao PDR, Morocco, Tunisia, Uganda

a . . . R .
Score (0-3) generated from the survey questions: 1) influenza does not cause a lot of illness in this country, 2) people who have influenza are never
sick enough to be admitted to the hospital, and 3) influenza is more dangerous for pregnant persons than non-pregnant persons.

Score (0-4) generated from the survey questions: 1) influenza vaccine is not safe for pregnant persons, 2) influenza vaccine is not safe for the
unborn baby, 3) influenza vaccine is not safe for a newborn baby, and 4) influenza vaccine can make someone sick with influenza.

c . . . A
Score (0-4) generated from the survey questions: 1) influenza vaccine helps protect pregnant persons against influenza, 2) when a pregnant

persons gets the influenza vaccine, it helps protect her unborn baby, 3) when a pregnant person gets the influenza vaccine, it helps protect her
newborn baby, and 4) pregnant persons should receive influenza vaccine during each pregnancy.
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Table 6.

Willingness to Pay (WTP) for influenza vaccines among pregnant persons (8 countries )

WTP as % of health

WTP . .
. expenditure per capita
n (%) -
Me([jl'gnRﬁjSD p-value Median % [IQR] p-value

Overall 5221 (61.0) 1.3(0.3-5.2) 2.1(0.4-4.1)
Country income classification 7

Low (n=1) 1443 (27.6) 1.3(0.5-2.6)  <0.0001 4.1 (1.6-8.1) <0.0001

Lower-middle (n=5) 3308 (63.4) 1.5(0.1-5.3) 1.2 (0.2-3.0)

Upper-middle (n=2) 470 (9.0) 9.4 (4.7-10.5) 3.4 (1.2-3.4)
National vaccine program s

Present (n=5) 3359 (64.3) 2.1(0.1-6.4)  0.4287 1.0 (0.2-3.0) <0.0001

Absent (n=3) 1862 (35.7) 1.3 (0.8-2.6) 4.1(1.6-8.1)
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*
Inclusive of all pregnant persons who provided a price for how much they would be willing to pay for the influenza vaccine, excluding those

reporting they would pay US$0.

*Kk
Albania, Armenia, Cote d’lvoire, Kyrgyzstan, Lao PDR, Morocco, Tunisia, Uganda

fCurrent health expenditure per capita (USD), World Bank (2018).

'tCountry income defined using World Bank lending group designation during the year of and year preceding of survey administration in each

country.

Presence of a national influenza vaccination programs defined as existence of a program in the year or an year preceding survey administration.
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