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Abstract

New maternal vaccines have the potential to reduce morbidity and mortality for infants
from common illnesses that pose the greatest risk in the earliest phase of their life.
Respiratory syncytial virus (RSV) is a leading cause of acute lower respiratory infections
among infants under six months of age. With the recent approval of a maternal vaccine
for RSV, this study aimed to understand decision-making factors among pregnant and
lactating women for receiving a newly licensed vaccine during pregnancy. Pregnant and
lactating women from two counties in Kenya, Nakuru and Mombasa, were recruited to
complete a cross-sectional survey in August-September 2022. The survey explored
topics of trust in various types of sources for information about new maternal vaccines,
the importance of a healthcare provider's recommendation of a new maternal vaccine,
and concerns about new maternal vaccines. We surveyed 400 pregnant and lactating
women. In both counties, information about the new vaccine was most trusted when
coming from healthcare providers, and least trusted when coming from social media.
Women’s intention to receive a new maternal vaccine was heavily influenced by a
positive recommendation from a healthcare provider. The greatest concerns about a
new vaccine were side effects and the vaccine’s ingredients. The information and
recommendation from a healthcare provider are important influences on decision-
making for new maternal vaccines. As a new maternal immunization for RSV becomes
more available, healthcare providers should be engaged early to reduce vaccine
hesitancy amongst providers and equip providers with appropriate information tailored

to pregnant women about the RSV maternal vaccine.
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Introduction

Maternal immunization, or immunization during pregnancy, allows the pregnant person
to pass antibodies through the placenta to the fetus, thereby providing passive immunity
that protects infants at birth and in the first weeks and months of life (1). Vaccination
during pregnancy can also serve to protect the pregnant person from experiencing
severe disease or death themselves, and maternal infections are themselves a
contributor to preterm birth which can subsequently contribute to neonatal mortality

(2,3).

The first vaccine to be administered during pregnancy was tetanus toxoid to prevent
neonatal tetanus (4). Since then, tetanus-diphtheria (Td) or tetanus-diphtheria-pertussis
(Tdap) and SARS-CoV2/COVID-19 vaccines have been added to the list of maternal
immunizations that are now commonly implemented worldwide (4). In high- and middle-
income countries, influenza and most recently, respiratory syncytial virus (RSV)
vaccines are recommended for pregnant women, whereas these vaccines are not
standard in low- and middle-income countries (5,6). Looking ahead, several maternal
Group B Streptococcus (GBS) vaccine candidates are currently in development to help
overcome the limitations of existing prevention strategies and better protect newborns
from infection (7), and maternal immunization against malaria and tuberculosis is also

being considered.
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Respiratory syncytial virus (RSV) is the leading cause of acute lower respiratory
infections in children under five, and in 2019, was estimated to cause more than 33
million infections, 3.6 million hospital admissions, and more than 100,000 deaths (8).
Low- and middle-income countries (LMICs) bear a disproportionate burden of the

disease, accounting for 95% of infections and 97% of deaths (8).

A bivalent RSVpreF maternal vaccine has been approved for use and recommended to
pregnant women in more than 40 high- and middle-income countries as of the end of
2024, with the World Health Organization recommending that all countries introduce
either the maternal vaccine or a long-acting monoclonal antibody to protect infants
against RSV disease (9,10). Unlike maternal RSV vaccines, long-acting RSV
monoclonal antibodies are administered to infants to provide protection for several
months, but are costly with extremely limited supply, leaving them out of reach in all but
higher-income settings (11,12). Given the limited availability of RSV monoclonal
antibodies in LMICs, the maternal RSV vaccine is particularly important. The RSV
maternal vaccine is recommended for use during the third trimester of pregnancy, with

recommendations for the exact gestational age windows varying by country (9,13).

Previous research in Kenya has shown a substantial burden of RSV-related illness and
death among children under 5 years of age, with highest levels of morbidity and
mortality occurring in the first 6 months of life (14). While non-medically attended RSV

disease accounts for most of the country’s burden, RSV hospitalization is also a
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97 significant cause of economic burden for households in Kenya (15,16). This makes
98 preventative care like vaccination in pregnancy especially important as it can not only
99 decrease RSV-related morbidity and mortality, but also decrease economic burden in
100 Kenya.
101
102  Given that a maternal RSV vaccine may be available in Kenya in the next few years,
103  this study sought to understand which information sources pregnant women trusted and
104 their intentions toward future maternal vaccines given in pregnancy.
105
106 Methods
107  Participants were recruited from 20 health facilities in Nakuru County (rural) and
108 Mombasa County (urban). A range of health facility types was included, from level 2

109  (community clinics) through level 5 (specialized referral hospitals).

110  Data collectors completed a standard training, and the survey instrument was pretested.
111 Recruitment procedures differed by facility; generally, participants were approached

112  consecutively upon arrival at antenatal clinics, maternity wards, or maternal and child
113 health units. If a participant met the inclusion criteria (18+, currently breastfeeding or in
114  the second or third trimester of pregnancy, and able to consent), oral consent was

115  obtained, with a place on the consent form for the participant to mark an X to indicate
116  their consent. Surveys were administered in either English or Swahili using tablets. Data
117  collection occurred from 26 July 2022 through 30 sept 2022. This study received ethical

118  approval from the Kenya Medical Research Institute Scientific and Ethics Review Unit
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119  (protocol 4211) in Kenya and Johns Hopkins Bloomberg School of Public Health

120 Institutional Review Board (study IRB00014893) in the US.

121 The survey instrument included sociodemographic questions, trust in information
122  sources, the importance of a healthcare provider's recommendation, and concerns
123  about new maternal vaccines. The survey started with questions about RSV risk
124  perception and specific questions about an RSV maternal vaccine, followed by

125 questions about new maternal vaccines broadly.

126  Trust in information sources. We asked women to indicate their level of trust in a variety
127  of sources, asking participants: “I trust the information that | have received from xx

128  about vaccines during pregnancy.” We asked about the following sources: health care
129  provider, social media platforms, scientists and doctors at universities and academic
130 institutions, and media (TV, radio), and women were given a 4-point Likert scale for

131 answer choices (strongly agree, agree, disagree, strongly disagree).

132  Healthcare provider recommendation. We asked women to indicate their likelihood of
133  receiving a new vaccine based upon their healthcare provider's recommendation. We
134  asked: “If a new vaccine was approved for pregnant women, and your health care

135  provider did not recommend it, how likely would you get the new vaccine?” and “If a new
136  vaccine was approved for pregnant women, and your health care provider did

137  recommend it, how likely would you get the new vaccine?”. Women were given a 4-

138  point Likert scale for answer choices (very likely, likely, unlikely, very unlikely).

139  New vaccine concerns. We asked question about future vaccine concerns and asked

140  participants to rank their answers from 1-6, with 1 being most concerning and 6 being
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141  least concerning: “When a new vaccine is approved for use and is recommended for
142  me/family, | am typically concerned with the following: ingredients in the vaccine; side
143  effects; availability of the vaccine at my health facility; costs to get the vaccine; what
144  others are saying about the vaccine; healthcare providers recommendation to get the
145  vaccine; a family member, such as a partner or mother-in-law’s input about me getting

146  the vaccine.”

147 Results

148  We surveyed 400 participants, evenly split between Nakuru and Mombasa counties.
149  The maijority of participants were between the ages of 18-29, had at least one child, and
150 nearly half of participants had at least a secondary education (Table 1).

151

Table 1: Sociodemographic characteristics of study sample

Nakuru Mombasa
(N=200) (N=200) p-value

Age, n(%)

18-29 132 (66.0) 137 (68.5)

30-44 68 (34.0) 63 (31.5) 0.594
Lactating, n(%)

Pregnant 51 (25.5) 50 (25.0)

Lactating 149 (74.5) 150 (75.0) 0.908
Number of children under 18, n(%)

None 19(9.5) 20 (10.0)

One 63 (31.5) 69 (34.5)

Two 66 (33.0) 58 (29.0)

Three 28 (14.0) 36 (18.0)

Four or more 24 (12.0) 17 (8.5) 0.556

Education level, n(%)
Less than primary school 15(7.5) 30 (15.0)
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Primary school completed 68 (34.0) 62 (31.0)
Secondary/ High school completed 66 (33.0) 55 (27.5)
College/University completed 51 (25.5) 53 (26.5) 0.097
152
153

154  In both Nakuru and Mombasa, 98% of respondents agreed or strongly agreed that they
155  would trust information about new maternal vaccines in pregnancy provided by

156  healthcare providers. A majority of respondents in both counties also trusted information
157  from scientists and/or doctors and media, including TV and radio. Trust in information
158  from social media was low in both counties, as 78% and 80% for Mombasa and Nakuru
159  respectively disagreed that they could trust social media (Figure 1).

160

161  Fig 1: Level of trust in information about new maternal vaccines by source

162
163 No respondents chose Strongly Disagree in response to trusting information from healthcare providers.

164

165 We then asked participants about healthcare provider recommendations. If their

166  healthcare provider recommended a new maternal vaccine, 63% of women in Nakuru
167 and 70% of women in Mombasa indicated that they were very likely to get the new

168  maternal vaccine. If their healthcare provider did not recommend a new maternal

169  vaccine, 5% of women in each county indicated that they were very likely to get the new
170  maternal vaccine (Figure 2).

171

172  Fig 2: Influence of healthcare provider recommendations on maternal vaccine

173  acceptance
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174

175 Related to concerns about new maternal vaccines, we examined how participants

176  ranked concerns by county of residence and displayed these in a heatmap. The

177  concern that was most frequently ranked as the most important across both counties
178  was vaccine side effects, with the second concern being the vaccine’s ingredients. In
179  both counties, opinions of family members and others were the lowest ranked concerns.

180  (Figure 3).

181  Fig 3: Concerns about new maternal vaccines ranked

182

183 Values and shades of tiles represent the percent of respondents that chose a particular concern at each rank level.
184 HCP: Healthcare provider.

185

186 Discussion

187  Healthcare providers were highly trusted sources for information about new maternal
188  vaccines among pregnant and lactating women in both Nakuru and Mombasa counties
189 in Kenya. A healthcare provider's recommendation to receive or not receive a new

190  maternal vaccine holds considerable influence on women as they decide whether to be
191  vaccinated in pregnancy. The main concerns about a new maternal vaccine are the
192  vaccine’s side effects and ingredients. Participants were least concerned about their
193  family’s and others’ opinions about them getting a new maternal vaccine. Responses
194  were similar between the two counties, suggesting negligible difference in opinions

195 between urban and rural populations. While these specific responses were about new
196  maternal vaccines broadly, the questions were prompted by describing maternal RSV

197 vaccines.
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198

199  While research on maternal RSV vaccines in low- and middle-income countries is

200 lacking, there have been a few studies focused on knowledge and acceptance of RSV
201  vaccines in pregnancy. A study among Australian women focused on RSV and Group B
202  Streptococcus (GBS) vaccines in pregnancy found that safety data was the most

203 important factor for acceptance (17). These findings align with ours as side effects, an
204 important measure for safety, was the biggest concern among women in both counties.
205 A sample of women in Jordan also found favorable opinions about RSV vaccination
206  during pregnancy, given the vaccine is safe (18). The concern of vaccine ingredients,
207  which emerged as the second most important in both counties, was not as prevalent in
208 other studies.

209

210  Previous research, including from Kenya, has shown that healthcare providers are

211 important and highly trusted sources for health information, including vaccination in
212  pregnancy (19-21). Aligned with our findings, a recommendation for vaccination from a
213  healthcare provider is central to vaccine acceptance, and the absence of a

214 recommendation can even decrease uptake (19,20). One study also found that pregnant
215 women even preferred to speak with healthcare providers directly about vaccination,
216 instead of receiving printed communication materials (22). Similar to our results, two
217  previous studies in Kenya also found that traditional media sources such as TV and
218 radio, were utilized and trusted more than social media sources (23,24). However,

219  despite the potential presence of misinformation on social media, some studies have

220 found social media and Internet platforms as important sources of health information for
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221 mothers (25,26). This points to the importance of ensuring accurate information is

222  present on social media to increase trust and present correct information to those that
223  are already relying on these platforms.

224

225 The growing evidence base on maternal vaccination acceptance highlights the

226  importance of targeted and tailored communication strategies, particularly those that
227  equip healthcare providers to deliver clear and consistent information to their patients
228 throughout pregnancy. Safety concerns, like side effects or concerns about vaccine
229 ingredients, are commonly identified in similar studies. Strengthening surveillance

230 systems to monitor and evaluate adverse events among pregnant women and

231  newborns is one strategy to improve the information available to providers and program
232  officials to guide recommendations and healthcare provider recommendations (27).
233  Distinguishing serious AEFI from local vaccine reactions, and understanding how

234 common they are, may also help build trust and mitigate concerns about side effects
235 and ingredients. For example, relatively minor side effects (i.e., pain at the injection site,
236  swelling, etc.) from tetanus vaccination in pregnancy have not deterred vaccine

237 acceptance (28). Discussing these experiences may help providers assuage patients’
238 concerns and foster greater acceptance of future maternal vaccines.

239

240 RSV vaccine is recommended in the third trimester, a relatively narrow window

241  compared to other vaccines in pregnancy (i.e., tetanus toxoid) which may be given at
242  any time in pregnancy. A study in Kenya found that two in three pregnant women had

243 their first antenatal care (ANC) visit prior to this window (29). This may lay the
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244  groundwork for healthcare providers to prepare pregnant women for newer maternal
245  vaccines by providing information and addressing concerns during their first ANC visits,
246  before they are eligible to receive these vaccines. Our study found that media is a

247  trusted information source among pregnant and lactating women. Targeted media and
248  social media campaigns in advance of RSV vaccine availability should include

249 messages emphasizing the opportunity for mothers to protect their newborns by being
250 vaccinated themselves, and including information about vaccine safety as well as

251  efficacy (30).

252

253  This study had several limitations. First, participants were exclusively recruited from
254  health facilities, so the opinions of women who do not seek care through the formal

255  health system are missed. In addition, social desirability bias may have influenced

256  participants to respond with more favorable views of vaccines or healthcare providers
257  than they actually believed. Despite these limitations, the study also had notable

258  strengths. Participants were recruited from both urban and rural settings in different
259 parts of the country. This is also one of the first studies to address information needs for
260 future maternal vaccines, which is crucial for demand generation and community

261  sensitization.

262

263  Pregnant and lactating women rely on trusted sources to inform their decision-making
264  related to maternal vaccines. As our study revealed that a strong recommendation from
265 a healthcare provider would likely be the most important influence, it will be imperative

266 to equip healthcare providers with salient and digestible information to be able to
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267  strongly recommend a future maternal RSV vaccine. Healthcare providers can also be
268 vaccine hesitant, and efforts to provide relevant information to them well before a

269 maternal RSV vaccine is available is therefore important to realize the potential benefits
270 of a maternal RSV vaccine at the population level.

271
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