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Abstract. Yellow fever vaccine, a live attenuated vaccine, is primarily administered to pregnant women during out-
breaks. Aqualitative studywasconducted in pregnantwomenon theperception of yellow fevermass vaccination. In total,
interviewswith 20women—13semi-structured interviewsandone focusgroupdiscussionwith sevenparticipants—were
analyzed. This study showed that conflicting information about vaccine safety led to concern about miscarriage. Fur-
thermore, it was believed that vaccination during gestation would concurrently immunize the fetus by transplacental
antibody transfer. Consultation of health workers at the vaccination site led to diverse recommendations. When vacci-
nating pregnant women, clear health communication is crucial. Vaccine recommendations should be obeyed, and health
workers should be trained to address emerging vaccine concerns. Pregnant women should be informed that a booster
dose is recommended to achieve lifelong immunity. After pregnancy, a booster should be offered to women in endemic
areas.

Yellow fever (YF) is a mosquito-borne viral hemorrhagic
fever endemic in tropical regions in sub-Saharan Africa and
South America.1 More than 90% of 200.000 annually esti-
mated cases occur in Africa.2 An infection with YF virus cau-
ses significant morbidity and mortality.1 In contrast to other
arbovirus infections, there are no data if YF is more severe
duringpregnancy than in general adult population.3 Reports of
vertical YF transmission are scarce.4 Yellow fever is prevent-
able by a live attenuated vaccine, which is classically contra-
indicated during pregnancy because of concerns of harming
the fetus.5 However, studies have shown that the outcomes of
pregnancy and childbirth are similar to those in general pop-
ulation when vaccinated during gestation.6,7 Therefore,
according to the WHO guidelines, pregnant women can be
vaccinated when the risk for YF virus exposure outweighs the
vaccination risk (i.e., during epidemics or when travels to en-
demic areas are unavoidable).8 In Uganda, YF is endemic with
numerous reported outbreaks. In contrast to other African
countries, YF vaccination is not part of routine immunization in
Uganda. The vaccine is costly, and for numerousUgandans, it
is only accessible and free of charge during mass vaccina-
tion,9 for instance, during the reactive emergency mass vac-
cination in northern Uganda in 201010 and in central and
southwestern Uganda in 2016.9 To assist future vaccination
campaigns, we investigated the perception of pregnant
women toward YF emergency response mass vaccination.
This study was part of a larger qualitative research on local

perception and socio-environmental factors of YF in Uganda.
The field study was carried out from August to December
2017. We conducted semi-structured interviews, key in-
formant interviews, and focus group discussions (FGDs). In
total, 76 vaccine recipients, public health officers, and health
workers of six districts thatwere affected during two recent YF
outbreaks (2010 and 2016) participated. However, in this
study, we focused on the perception of 20 pregnant women
during the 2016 outbreak and analyzed 13 semi-structured

interviews and one focus group discussion with seven
women. Interview participants (Table 1) were purposively se-
lected from communities which experienced YF mass vacci-
nation in 2016. Participants needed to be older than 18 years
andpregnantwhenvaccinated. Locally trained field assistants
and village health teams helped with recruitment. To verify the
gestational age at the time of YF vaccination, we double-
checked the date on the vaccination card with the stated
gestational age and the child’s current age. Semi-structured
interviews and FGDs were conducted in local Bantu lan-
guages Luganda and Rukiga. Data were collected until satu-
ration. Six key informants (district health officers, surveillance
focal persons, environmental health officer, andhealthworker)
provided in-depth knowledge of the outbreak on the district
level. Interviews were audio-taped, translated, and tran-
scribed. Data were coded and analyzed with ATLAS.ti soft-
ware. Ethical approval was obtained from the Medical
University of Vienna (EK 1284/2017), Mildmay Uganda Re-
search Ethics Committee (#REC REF 0504-2017), and the
National Council for Science and Technology (SS4362) in
Uganda. All participants granted informed consent.
The Ministry of Health informed affected districts on the YF

epidemic and called for mass vaccination. The district health
officers executed the campaign on the district level. Districts
used various means of health communication such as post-
ers, radio, television, itinerantmegaphones, aswell as through
local chairmen, health workers, and religious leaders.
Thereby, different information could reach communities. The
public were educated about symptoms of YF, were advised to
sleep undermosquito nets, andwere informed of an imminent
governmental mass vaccination. Immunization was not
mandatory; 70% (14 of 20) of interviewed women decided to
get vaccinatedwhile pregnant because theyperceivedYFasa
deadly disease that killed rapidly. In addition, 55% (11 of 20) of
women believed in vertical transmission of wildtype YF in-
fection. Among those women, 35% stated transplacental
transmission and 20% believed in airborne transmission
postpartum through close contact. In the FGD, 42% stated
that if vaccinated during gestation, then the fetus would be
immunized concurrently. Women stated that according to
information received by health workers vaccination near term
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would protect newborns. Therefore, women stated to have
gotten vaccinated as a preventive measure for themselves
and the fetus. Free access to an expensive vaccine and
obtaining aYF certificate for traveling had a positive impact on
vaccination-seeking behavior. It was believed that without
vaccination YF could be easily contracted, which would re-
quire expensive hospital treatment. One woman thought that
without a certificate people would not be treated in hospital,
whereas another woman indicated that children would not be
able to attend school. All women stated to have no precise
knowledge of the vaccine, and protective duration varied.
Nevertheless, immunization was considered as beneficial.
Women indicated that children older than 6months and adults
should be vaccinated.
Vaccination criteria for pregnant womenwere contradictory

within districts. According to some health officials, all preg-
nant women were excluded from mass vaccination, whereas
others claimed that everyone got vaccinated. Particularly, in-
formation regarding vaccination at the first trimester or third
trimesterwas controversial; 35% (7of 20) ofwomenconsulted
health workers at the vaccination site. The women stated that
health workers did not mention abortion as a risk of YF vac-
cination. Interviewedwomen indicated that healthworkers did
not discourage them, but they observed how health workers
advised other pregnant women against immunization
(Table 2). Conflicting recommendations on vaccine safety in
pregnancy augmented allegations that the vaccine was con-
traindicated and could cause abortion. Women stated four
contributing factors concerning miscarriage after immuniza-
tion (Figure 1). 1) The vaccine itself could be harmful: It was
believed that the fetus receives the vaccine concurrently
through a shared umbilical cord. However, the vaccine dose
was perceived as too strong and harmful for the fetus. As
prevention, one woman demanded a weaker vaccine during
gestation. In addition, the vaccine was believed to cause
abortion by preventing labor. 2) To have been vaccinated by
mistake: Women stated that they felt guilty for unintentionally
putting their offspring at risk after hearing conflicting in-
formation about the vaccine safety during gestation. 3) To fall
ill after immunization: Experiencing symptoms of fever,
weakness, and pain augmented concerns. 4) To know
someone who miscarried: Solely, one woman’s friend mis-
carried after immunization in her second trimester.
Overall, 65% (13 of 20) of women were concerned about

miscarriage. However, five of them indicated they would bear
possible consequences of abortion as long as they are pro-
tected of YF. Worries diminished when time passed without
miscarrying. Nevertheless, concerns about the fetus pro-
ceeded. In the end, 80% (16 of 20) of women delivered healthy

children. Four newborns showed either signs of icterus, fever,
umbilical hernia, or skin rash. Affected women attributed ic-
terus and fever in newborns to the vaccine without consulting
health workers. However, 20% (4 of 20) of women indicated to
have never taken rumors about abortion seriously because
they heard them from community members and not health
workers.
Our study showed that unclear information led to incorrect

perception of YF vaccination. Health officials were unaware of
the WHO recommendation that pregnant women can be
vaccinated against YF during outbreaks.8 Inconsistent vac-
cination criteria and information within the district amplified
rumors of miscarriage. Women received diverse advice from
health workers at vaccination posts. As a result, women were
anxious and confused after immunization. Previous studies
showed that health workers are the greatest influential source
of information.11 Health workers should be trained according
to guidelines and be able to address vaccine concerns
accurately. Ethical guidance on immunization and imple-
mentation of vaccines in pregnant women should be
considered.12,13 Women assumed to be protected from YF
after vaccination. However, previous studies showed a vary-
ing proportion of developed antibodies during pregnancywith
a lower seroconversion rate later in gestation.14,15 The WHO
recommends a booster dose for all women who were vacci-
nated during pregnancy.16 Affectedwomen and district health
officers were unaware of this recommendation, and there was
no strategy in place to offer boosters after pregnancy. This
lack of information could prevent women from receiving an-
other vaccine dose in future campaigns. According to the
WHO, in concurrent outbreaks in Angola and the DRC, frac-
tional vaccine doses were administered to counteract in-
sufficient stockpiles, whereas pregnant women receivedwhole
doses, but no boosters.17 Our study showed that pregnant
women believed their fetus was immunized by transplacental
antibody transfer. Health workers augmented this belief.
Studies showed that maternal immunization, an antibody
transfer via placenta and breast milk, protects newborns for a
short period.18 However, there are no data on the efficiency of
transplacental antibody transfer after YF immunization and its
duration in infants.19 The perception of long-lasting immunity in
offspringmay leadwomen tonot vaccinate their child in a future
YF campaign. The risk of encephalitis in newborns by the
transmission of a live attenuated vaccine strain via breast milk,
which has been reported in case studies,20 should be consid-
ered when offering boosters. Demographics had no impact on
the perception of mass vaccination. A strength of this study is
that we conducted interviews at three different outbreak sites
with diversemass vaccinationcampaigns.However, qualitative

TABLE 1
Demographics of pregnant women

Pregnant women (n = 20)

Age Median age, 28 (range = 21–37) years
Parity Median parity, 3.2 (range = 1–6) children
Occupation 35% small business, 30% farmer, 25% housewife, and 10% teacher
Education level 65% > primary level of schooling (range = primary school–higher education)
Time of yellow fever vaccination First trimester (30%), second trimester (35%), or third trimester (35%)
District and subcounty Masaka (Kyanamukaaka, Kyesiga, Masaka municipality, and Buwunga)

Kalangala (Bujjumba and Mugoye)
Rukungiri (Kebisoni, Bwambara, and Buyanja)

YELLOW FEVER VACCINE SAFETY PERCEPTION 161



findings cannot be generalized. A limitation of this study is that
additional in-depth ethnographic interviews were not possible.
Future research should include the perception of pregnant
women on vaccine safety.
In summary, health officials should adhere to the official YF

vaccination criteria. Vaccine information needs to be precise,
easily understood, and unambiguous to reduce mis-
conception. Health workers should be trained to address
vaccine concerns during gestation. Pregnant women should
be informed that lifelong immunity cannot be guaranteed, and
a booster dose should be offered in endemic areas. Women
need to be sensitized that maternal immunization does not
lead to long-lasting immunity in offspring.
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YF = yellow fever; FGD = focus group discussion.

FIGURE 1. Perception of contributing factors to miscarriage after
yellow fever vaccination.
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