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Abstract: Zika virus (ZIKV) can cause pregnancy loss and congenital Zika syndrome, among other
poor health outcomes. The ZIKV epidemic in 2015–2017 disproportionately affected pregnant women
in poor-resource settings. We aimed to understand perceptions and attitudes towards a hypothetical
ZIKV vaccine, women’s willingness to be vaccinated, and potential barriers and facilitators for vaccine
acceptance in 1) migrant women living in Spain who travelled to their countries of origin and were
diagnosed with ZIKV infection during pregnancy, and their healthcare providers, and 2) women
living in Colombia who delivered a child with microcephaly. An exploratory qualitative study based
on phenomenology and grounded theory was conducted. Data were collected through in-depth,
paired and semi-structured interviews. Overall, women from both sites were willing to receive a
hypothetical ZIKV vaccine. However, some expressed concerns of being vaccinated during pregnancy,
yet they would accept it if the vaccine was recommended by a healthcare professional they trust.
Main fears towards vaccination were related to vaccine safety and potential adverse effects on child’s
health. Women reported feeling hesitant to participate in a ZIKV vaccine trial. These results may
contribute to guiding the effective delivery of future ZIKV vaccines among populations most at risk
and particularly vulnerable.
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1. Introduction

The Zika virus (ZIKV) epidemic spread worldwide during 2015 and 2017, disproportionately
affecting populations living in countries in Central and South America [1,2]. ZIKV usually causes a
mild disease in immunocompetent adults, but Zika infection during pregnancy has been associated
with spontaneous abortions, stillbirths, and a wide range of severe neurological congenital anomalies
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in fetuses and infants, known as congenital Zika syndrome (CZS) [3]. The consequences of ZIKV
in uterus’ exposure can be prenatally or postnatally diagnosed, over a child´s first years of life [4,5].
The whole spectrum of the consequences of the epidemics cannot be explained just from a clinical
or epidemiological view. In turn, interdisciplinarity is essential to understand the toll of carrying a
child with ZIKV-related disabilities; the mental health of populations affected by ZIKV, especially of
caregivers of children with disabilities, suffering during pregnancy for uncertainties regarding to child
health; socio-economic impoverishment due to special care needs; and ZIKV-associated stigma [6,7].
Studies addressing the socio-economic impact of the ZIKV infection among affected families are scarce.
Social, economic and cultural consequences of this emerging epidemic remain largely unknown; and its
impact magnitude represents a challenge to be assessed in the long-term [7]. Recent outbreaks such as
Ebola, Zika and cholera have raised the need to understand the social pathways of disease transmission
and barriers to health seeking behavior [8–10]. The role of anthropology in confronting emerging
outbreaks is pivotal for integration of sociocultural approaches in response to international health
crises [8,11,12].

Previous research has found gaps in ZIKV knowledge regarding preventive measures and vaccine
acceptability [7,13–15]. Different risk perceptions among patients and healthcare professionals might
influence pregnant women attitudes towards proposed measures for controlling the disease, e.g.,
repellent use while traveling to endemic areas and condom use throughout pregnancy [7]. This explains
the need to understand women´s health seeking behavior, their response and prevention practices
before and after communication with healthcare professionals, and their reproductive decisions.
Currently, there is no specific treatment for ZIKV infection, thus, given the severity of the disease and
challenges in preventing vector-borne infections, the most effective tool for protecting women from the
dramatic consequences of ZIKV would be vaccination. ZIKV vaccine research is currently undergoing
phase I and phase II clinical trials with different candidates under development [16–19].

Vaccination has demonstrated to be one of the most cost-effective health interventions to avoid
disease-associated morbidity and mortality, but there are hesitant groups about the clinical development
and regulatory process of vaccines [20]. Vaccine hesitancy refers to a situation where people are
doubtful about vaccinations or where they choose to refuse immunizations despite the availability
of vaccination services. Lack of knowledge about vaccines and concerns about vaccine safety are
identified as the main causes of vaccine hesitancy, a problem already recognized by the WHO as
a major public health threat for humanity [21]. Extreme media attention, as received by the ZIKV
epidemic, can boost public concern about both the disease and protective strategies, such as vaccines.
However, it may also increase people’s likelihood to refuse a ZIKV vaccine once it will become available.
This highlights the importance of exploring people’s perceptions and concerns regarding ZIKV disease
preventive strategies through a qualitative research methodology [22].

Few studies have addressed the acceptability of a hypothetical ZIKV vaccine should it become
available in the near future [15,23–32], and their geographic distribution is not representative of
the populations at risk. The majority of studies were performed in the USA, four in South East
Asia, and only two in South America, in Brazil and Guatemala. To date, no studies have addressed
acceptability of a hypothetical ZIKV vaccine in a European context among travelers or migrants.
Considering the potential of ZIKV to become a global threat again in the future, and given its dramatic
consequences on the health of women and children, it is crucial to understand the level of knowledge,
perceived benefits, drawbacks, concerns and expectations of a ZIKV vaccine among women potentially
exposed to the virus living in or traveling to endemic areas, their partners and healthcare professionals.

This study aimed to understand perceptions, views and attitudes towards ZIKV vaccines to
prevent the effects of the infection in pregnancy and infants among women exposed to ZIKV during
pregnancy and healthcare professionals, as well as the willingness of women to receive the vaccine
if one was developed and available. Though the purpose of the study was not to compare different
populations, the views about a hypothetical ZIKV vaccine in two different contexts are described:
(1) migrant women from Central and South America living in Spain who travelled to their countries of
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origin and were diagnosed with ZIKV infection during pregnancy, and healthcare professionals who
looked after these women; (2) women living in Colombia who delivered a baby with microcephaly
during the ZIKV epidemic.

2. Materials and Methods

2.1. Study Sites and Population

The study took place in two different contexts and involved two population groups. In Spain,
the study was conducted between September 2018 and February 2020. Participants were identified
from a surveillance study of ZIKV during pregnancy conducted at the Department of Maternal-Fetal
Medicine, BCNatal-Barcelona Center of Maternal-Fetal and Neonatal Medicine, Hospital Clínic (HCB)
and Hospital Sant Joan de Déu (HSJD). Study participants were women who had been diagnosed
with ZIKV infection (confirmed or probable cases) during pregnancy, and a subset of healthcare
professionals who assisted them during pregnancy and childcare [7]. In Colombia, the study was
performed between April and July 2019. Participants were identified from a study conducted on infants
with microcephaly in rural and peri-urban areas in Córdoba and Sucre Departments, born during
the ZIKV epidemic at the Hospital “Clínica Salud Social”, in Sincelejo, Sucre [32,33]. Mothers of
infants with microcephaly were invited to participate in the study, regardless reporting ZIKV-related
symptoms during pregnancy.

Inclusion criteria for study participants in Spain were defined as: having travelled to an endemic
area for ZIKV during pregnancy; attending antenatal care at HCB; and willing to take part in study
procedures. Inclusion criteria for healthcare professionals were defined as: having provided clinical or
preventive care to pregnant women who had travelled to ZIKV endemic areas and/or to their children
of up to two years of age. Invited healthcare providers included both obstetricians, pediatricians,
and tropical diseases’ specialists. Inclusion criteria for study participants in Colombia were defined as:
having lived in a ZIKV endemic area, having given birth a newborn diagnosed with microcephaly
during the ZIKV epidemic or being his/her primary caregiver, and willing to be interviewed and
audio-recorded as part of study procedures.

A minimum sample size of 15 participants among both sites was defined based on previous
studies’ experience in reaching the saturation point and theoretical saturation. The saturation point
is reached after several interviews do not lead to new concepts [34–37]. Purposive and snowball
sampling was used to enroll participants. Within this sample, women of different backgrounds, ages,
nationalities, and experiences were included in the study. The inclusion of women from these two
different contexts provides extensive information. Interviewed women in Spain had healthy children in
most cases, while those in Colombia had children born with microcephaly during the ZIKV epidemic.
In both groups, perceptions about a hypothetical ZIKV vaccine were discussed from a theoretical
point of view. Purposive sampling was applied to include healthcare professionals who had provided
healthcare to study participants in Spain and their children.

2.2. Study Design

This was an exploratory qualitative study based on phenomenology and grounded theory.
Grounded theory is an inductive approach where theoretical generalizations emerge from the data
rather than being assumed beforehand [36]. Phenomenology is an approach to understand first-hand
experiences of those involved in a phenomenon of interest, and it is particularly useful to examine
complex and sensitive topics [37].

2.3. Data Collection

In Spain, data were collected through in-depth Interviews (IDI) and paired interviews (PI) [35,37,38]
for women exposed to ZIKV during pregnancy (confirmed and/or suspected cases), and semi-structured
interviews (SSI) for healthcare professionals. Data were collected between December 2018 to February
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2020. In Colombia, data were collected through IDI with primary caregivers (mothers) of children born
with microcephaly. Data collection took place from April 2019 to September 2019. In both countries,
interviews were carried out at the place of preference of the participants, including health facilities,
participant´s place of residence or public places. PIs took place in a room at the Maternity of HCB.
All interviews were digitally recorded, and notes were taken. Researchers came together regularly to
discuss key findings, difficulties and any appropriate change to the guides, according the data that
emerged. All interviews were transcribed, anonymized, and data were double transcribed and coded
for quality control purposes.

2.4. Data Analysis

Grounded theory was used as a methodological and analytical approach. Research began with
no pre-existing hypothesis, which allowed a theory to inductively emerge from the data, following
systematic and circular data collection and analysis. Theory generation was based on comparative
analyses among data collected from different participants, and pre-existing conceptualizations were
not used [37]. Data analysis was conducted by two researchers and validated by one experienced
co-investigator. Transcripts and notes were imported into Dedoose® software (SocioCultural Research
Consultants, LLC, Manhattan Beach, CA, USA) and thoroughly read, coded, organized and categorized.
Codes were generated as data were gathered, refined, added or deleted according to their relevance
based on research questions, already coded data, and emergent data. From codes, themes were
constructed, discussions were built around each theme and subtheme, and from investigators’
discussions, main conclusions emerged. Our study complies with the Consolidated Criteria for
Reporting Qualitative Research (COREQ) checklist [39].

2.5. Ethical Considerations

Ethical approval for the study was granted by the Ethics Review Committee of the Hospital Clínic
of Barcelona, Spain (CEIC) (Reg. No. HCB/2016/0250), by the Ethics Committee of the Universidad
de Córdoba, Montería, Colombia (Reg. No. FMVZ-001-2016), and Clínica Salud Social, Sincelejo,
Colombia, (Reg. No. F-GI-IV-001). The study was conducted in accordance with the Good Clinical
Practice Guidelines, and under the provisions of the Declaration of Helsinki and local rules and
regulations. Participants gave written and oral consent for interviews to take place and audio recording.
All names in the transcripts were deleted to guarantee subject anonymity.

3. Results

3.1. Study Profile

In Spain, seventeen women with confirmed or probable ZIKV infection during pregnancy were
enrolled in the study; twelve women in the IDIs, and five women in the PIs. The average age was 31
years old (range from 22 to 42 years old). Countries of origin of study women included the Dominican
Republic (6/17), and Honduras (5/17); there were two participants from Colombia, two from Venezuela,
one from Brazil, and one from Guatemala. All the participants had completed (at least) primary
education, six of them reported having studied at the university, and nearly half of them reported
working at home (housewife) (10/17). Ten out of the seventeen women declared to be Christians.
The average time living in Spain was 8.4 years, with a minimum period of 1 year and a maximum of
18 years. Seven healthcare professionals participated in the SSIs: three obstetricians, two pediatricians,
and one tropical medicine and international health specialist. All of them were women.

In Colombia, seven women who had delivered an infant with microcephaly were enrolled into the
study. In addition, one grandmother and main caregiver of a child with microcephaly was also enrolled.
In Colombia, the mean age of study participants was 26 years (range from 18 to 43 years). Six out of eight
women declared to be Christians. All of them were from the lowest socioeconomic status in Colombia
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according to the Central Government classification defined by households’ characteristics [40]. Table 1
describes the sociodemographic characteristics of women participating in the study.

Table 1. Sociodemographic characteristics of women participating in the study.

Characteristics In Spain
(n = 17)

In Colombia
(n = 8)

n (%) n (%)
Age (years)
<20 - 1 (13)
20–25 3 (18) 4 (50)
26–30 2 (12) 1 (13)
31–35 10 (59) 1 (13)
>35 2 (12) 1 ** (13)

Nationality
Dominican 6 (35) -
Honduran 5 (29) -
Colombian 2 (12) 8 (100)
Venezuelan 2 (12) -
Guatemalan 1 (6) -
Brazilian 1 (6) -

Education
Primary 1 (7) 2 (25)
Secondary 8 (53) 3 (38)
University or higher 6 * (40) 3 (38)

Occupation
No own income 10 (59) 4 (50)
Formal remuneration 7 (41) 4 (50)

Civil status
Married/living with partner 15 (88) 8 (100)
Single 2 (12) -

Socioeconomic status
Low Not applicable 8 *** (100)

* Missing values (2 for Education). ** One woman (43 years old) was the grandmother but the primary caregiver.
*** The official strata division in Colombia refers to strata 1, 2 and 3 as “low socioeconomic status”; strata 4 is
considered “lower-middle”; and strata 5 and 6 “high socioeconomic status”.

3.2. General Perceptions about a ZIKV Vaccine

Women were asked about their perceptions regarding ZIKV vaccines and about their willingness
to receive a hypothetical ZIKV vaccine if one was developed and available in the future. All participants
were aware of the preventative purposes of vaccines, and recognized its utility to avoid disease.

“I think that all [vaccines] exist to prevent that, if a disease arises to your body . . . if it hits you, it will
not be so hard or at least, it is not going to kill you, because a lot of people died before due to diseases
that are now being treated. I think that they . . . I think they are necessary because today there are a lot
of viruses, too many diseases and we have the capacity to obtain help in that sense, because before
there was not medical attention for those diseases that are now being treated.” (Sincelejo, Sucre,
23 years old)

One of the participants in a PI in Spain mentioned that in their countries of origin, they did
not have “anti-vaccine groups like in Europe”. Overall, all women in both sites saw the existence of a
ZIKV vaccine as a very positive announcement. In Spain, women declared their main reason to get
vaccinated would be to avoid the disease in their children and to avoid psychological stress and poor
emotional status experienced during their pregnancy due to the uncertainty of having the disease
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and the consequences it would have on them and their babies. In Colombia, women reinforced the
idea of avoiding living this experience again, the uncertainty of duration of protection (antibodies),
and efforts to decrease the number of children born with congenital Zika syndrome “So there are not so
many children [with Congenital Zika Syndrome] . . . because children suffer, but also their parents” as reasons
to be vaccinated.

Women in Spain considered that a vaccine would give them “peace of mind” and a “sense of security”.
Women in both sites expressed that everybody should be vaccinated, not only pregnant women.
Reasons for this statement included protection by herd immunity; because ZIKV can be transmitted by
sexual contact; and because “mosquitos are everywhere”. Participants in Colombia agreed that vaccines
need to be universal for the same reasons. Additionally, one woman argued that, in fact, ZIKV can
cause severe disease in the elderly.

Healthcare professionals also showed their interest in a ZIKV vaccine to be developed and
administered to those potentially exposed to the virus. They expressed their thoughts about this
vaccine to be well received by populations at risk (those living in endemic areas or those traveling
to those places). Interviewed healthcare professionals commented about who should be vaccinated,
when a vaccine is available.

“Well, I wish this vaccine to appear . . . I think it would be . . . as long as it does not exist . . . the
infection in our setting, due to the vector . . . I would recommend within our setting, to non-immunized
patients who . . . well, who travelled, and had to travel to these settings, as it is for Yellow Fever.
And in places where infection is endemic, to everybody, or at least to all the female population before
pregnancy, girls and adolescents.” (Healthcare professional, number 1)

“I think that in endemic areas, it would be a vaccine to be administered during women’s adolescence,
depends on the duration of vaccine [immunity], that’s why I told you, depends on the type of the
vaccine, and it would be well received [by the population] because it is going to avoid morbidity and
mortality among fetuses.” (Healthcare professional, number 4)

3.3. Route of Administration of a ZIKV Vaccine

In order to assess if the route of administration of the vaccine could be a factor to facilitate or to
hinder acceptance of the vaccine, interviewees were asked about their preferences. Responses were
diverse. Some women preferred tablets, and others droplets, because they were afraid of needles.
Nevertheless, the majority of participants explained they preferred injected vaccines because they
“were considered more effective, strong and reliable”, they “went directly to blood”, and they should be
administered in one single shot at a health center so people cannot avoid or forget taking it.

“[I prefer] something that reaches. It’s like, I say, ‘Because if you get an injection, then it reaches
better because it goes more directly to blood’ isn’t it? [ . . . ] I have panic to needles but I prefer it [the
vaccine] to go directly” (Honduras, 33 years old, 12 years in Spain)

Others did not express any concern or preference regarding the route of administration. The most
important factor for them was vaccine safety and effectiveness to protect children’s health.

“As long as it would be to . . . to control the disease, it doesn’t matter [it] to be drunk, to be injected,
to be intravenously, wherever, but to be . . . something that can control [the virus] and that it did
not get to that point . . . that stage in which a baby could be born sick.” (The Dominican Republic,
42 years old, 18 years in Spain)

In Colombia, a woman explained that injected vaccines for adults were the most convenient,
but orally would be a better route of administration if targeted to children in order to avoid the pain of
the puncture.
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3.4. Preferred Timing of Administration of a ZIKV Vaccine

Both in Colombia and Spain, women explained they would want to be vaccinated as soon as
possible, before pregnancy, or in the first months of gestation, arguing that it would offer more
protection against the negative effects of ZIKV on their fetuses. However, they also reinforced the idea
of being vaccinated when their healthcare assistants recommend them to do so (first, second or third
trimester of pregnancy).

“Well, if it [the vaccine] could be [administered] before pregnancy, much better. But I don’t know
. . . I think [I prefer] at the beginning of pregnancy, isn’t it? To avoid any . . . to prevent any future
infection.” (Honduras, 31 years old, 5 years in Spain)

Participants in Colombia explained the same reasoning for early vaccination (first trimester),
or even the first month of pregnancy, as the elected one as a way to avoid maximum exposure and
children’s infection, though they would follow recommendations from their healthcare professionals.

3.5. Willingness to Receive a ZIKV Vaccine

Almost all women expressed their willingness to be vaccinated with a hypothetical ZIKV vaccine,
as long as it is recommended by their healthcare provider. The main reasons for accepting a hypothetical
ZIKV vaccine are presented in Table 2.

Table 2. Reasons for accepting a hypothetical Zika virus (ZIKV) vaccine.

Reasons to Accept
a ZIKV Vaccine

Quotes from Participants
in Catalunya, Spain

Quotes from Participants in
Caribbean Colombia

To protect children’s health

“To take care of the baby, and also to take care of
myself, but mainly to take care of the baby” (The
Dominican Republic, 32 years old, 18 years

in Spain)

“Because one never knows if oneself is prone
another time this [infection in the baby] to

happen” (Montería, Córdoba, 18 years old)

To avoid disease and health
problems in the future

“If there’s a vaccine, it would avoid a lot of things.
It would avoid a lot of cases, won’t it? Because . . .
I think that if there’s a vaccine, people are going to
look for it, to get vaccinated, to avoid this kind of
things” (Brazil, 36 years old, 11 years in Spain)

“I would not like to be with that risk that I had,
[I] could have more problems in the future”

(Cartagena, Bolívar, 22 years old)

To deal with negative state of
mind/maintain mental health

“In order to be more relaxed if there’s the virus or
not, in general. Because I know I am going to be

‘sheltered’ [protected]” (Venezuela, 25 years old, 1
year in Spain)“Not to live the uncertainty I lived
before” (The Dominican Republic, 34 years old,

15 years in Spain)

“To avoid something as it happened to me [ . . . ]
In my pregnancy I had fear” (Sincelejo, Sucre,

20 years old)

To avoid ZIKV infection

“To prevent disease, if there’s an epidemic . . . and
this vaccine is given, I mean, that could have

prevented me from having the disease, I would do
so [get it].” (Honduras, 22 years old, 3 years

in Spain)

“Without thinking about it [being vaccinated]
twice, if it [vaccine] existed, if those risks exist
and vaccine exists, to control all those viruses,

as they [vaccines] exist to control others,
without doubting” (Magangué, Bolívar,

Colombia 29 years old)

Trust on healthcare
professionals

“Yes. Well, depends on what the doctor says. Yes
. . . [ . . . ] Because there are many drugs that one
cannot take being pregnant, such as breastfeeding
. . . So, it depends on what the doctor says”

(Venezuela, 25 years old, 1 year in Spain)

“If the doctor recommends me to get vaccinated,
indeed!” (Sincelejo, Sucre, 24 years old)

Experience of already having
a sick child due to ZIKV Not applicable

“As we already passed through this process . . .
it’s like . . . it marks one deeply, and the decision

[to be vaccinated] it’s, as first sight!”
(Magangué, Bolívar, Colombia 29 years old)

As a moral personal
obligation

“To prevent disease, because now it is my
obligation to do so” (Honduras, 22 years old, 3

years in Spain)
Nothing similar reported
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Healthcare professionals explained that pregnant women usually are fearful about receiving
vaccines during gestation, but their acceptability depends, according to healthcare professionals,
on factors such as perception of risk, educational level and understanding of the benefits, and how
information is provided from healthcare professionals to them.

3.6. Barriers to the Acceptance of a ZIKV Vaccine

In Spain, there were only two barriers identified by participants to accept vaccination,
or circumstances in which women would hesitate before accepting. These would be to be pregnant or
breastfeeding at the time of vaccine administration, due to fear and concerns about the safety of the
vaccine and its impact on the health of the fetus and the baby. At that point, they would base their
decision on the presence of ZIKV in their country of residence or plans of travel to a risk country with
a current outbreak.

“I think that babies take everything. So, we don’t know if the drug could hurt the baby or could be
allergic . . . he/she can be allergic to something contained in the drug.” (The Dominican Republic,
28 years old, 12 years in Spain)

In Colombia, barriers to accept vaccination included the decision, in some women, of not getting
pregnant again to avoid the suffering related to ZIKV risk (consequently no need for a vaccine) and the
vaccine not being included in the health system routine care or not being given for free. Only some
participants declared they would accept ZIKV vaccination during breastfeeding. The vast majority
of women, in both sites, explained their fears in “passing ZIKV” to their babies and “possible adverse
consequences in fetuses” if the vaccine was administered during breastfeeding. In some cases, they said
they would accept vaccination during breastfeeding only if recommended by a healthcare professional.

“No, because . . . mmm . . . they say that when you are breastfeeding you cannot get any injection.”
(Sincelejo, Sucre, 23 years old)

Some women explained their concerns about possible adverse effects of the vaccine. A key
determinant to accept vaccination would be to be sure that the vaccine would not cause any damage in
their pregnancy or their children’s health “if there are no risks”, “if it’s completely safe for the baby” and “as
long as the fetus is OK”.

“I’ve seen that here [Spain], for example, babies’ vaccines, there are a lot of people that fear to put them
a vaccine for secondary effects, but I think . . . well, in my opinion, vaccines are done to so, to prevent
possible diseases, and well, if one can have it to be less worried, so, it’s perfect! . . . mmm secondary
effects, well, none is exempt that that could happen but, it’s like . . . thinking in positive.” (Venezuela,
25 years old, 1 year in Spain)

In Spain, the cost of the vaccine was not reported as a barrier to accept vaccination. Only a woman
in Colombia explained that a barrier could be that the vaccine was not given for free. Another woman
in Colombia explained her experience saving money for a vaccine that was not nationally covered in
the immunization schedule for children “even if we don’t eat in a month, but we’ll get the vaccine”.

3.7. Hypothetical Acceptability to Participate in a Clinical Trial

Most women declared they would not like to participate in a clinical trial due to concerns about
the effect of the vaccine on children´s health, possible adverse effects following immunization and fear
and uncertainty about vaccine safety. Those women who declined to participate in a trial declared that
they could reconsider it in order to help other women not to go through their same situation.

“No, because it’s like a test and we don’t know if that test can hurt [the baby]” (The Dominican
Republic, 28 years old, 12 years in Spain)
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“I don’t know what to tell you, I think not, because if it’s a study . . . because if it’s a study, it is going
to affect the baby . . . I think not. But, if it’s for everybody’s wellbeing, not affecting my baby, indeed [I
would participate]” (Puerto Arturo, Sucre, 43 years old)

Healthcare professionals explained that they hesitated about women’s willingness to participate
in clinical trials. They were concerned that there will be problems regarding acceptability for safety
concerns or fear of the vaccine causing harm to babies, but also due to a low perception of the risks for
those who have not suffered directly the consequences of ZIKV. They also highlighted the idea that
even healthcare professionals would hesitate about recommending pregnant women participation in a
clinical trial for possible adverse effects of the vaccine and unknown efficacy for their patients.

“If you do a clinical trial, it is because its safety or its efficacy is not really clear so . . . this uncertainty
. . . mmm . . . would make participants hesitate to accept. Even to healthcare professionals, don’t they?
They are the ones that have to believe [in so] before explaining it. So, I think that first it has to be
. . . really confirmed that . . . so . . . isn’t it? Like, in previous phases of . . . of clinical trials, that
is safe during pregnancy. And . . . I don’t know which acceptability would it have, sincerely . . . ”
(Healthcare professional, number 3)

3.8. Key Highlights

• Most women were willing to be vaccinated with a hypothetical Zika vaccine;
• However, some women expressed concerns of being vaccinated during pregnancy, yet they would

accept it if the vaccine was recommended by a healthcare professional they trust;
• Women would not accept to receive a Zika vaccine while breastfeeding due to fear that their

babies may be infected (as opposed to passing their antibodies to them);
• Women reported being more worried about the effects on their children´s health than on themselves

when considering receiving a ZIKV vaccine;
• Route administration would not affect women’s decision to accept vaccination. Women perceived

injections to act “more directly, and effectively in not missing a dose”;
• Some women agreed that the whole population should be vaccinated, not only pregnant women;
• Participants declared that they would not like to participate in a ZIKV vaccine trial due to fear

regarding being “the first ones being tested for a vaccine” and concerns regarding vaccine safety and
its effect on child´s health.

4. Discussion

In the current situation, where there is no specific treatment against ZIKV disease, vaccination
seems the most promising intervention to prevent the dramatic consequences of infection on pregnant
women and their infants. This study aimed at understanding factors affecting vaccine acceptability in
our study population as an important step to help develop targeted information and vaccine promotion
interventions. In an era of growing vaccine hesitancy and where some vaccination promotion campaigns
are not succeeding as expected [41], research on effective pro-vaccine messaging is essential. Our
findings provide evidence from high-risk female populations that a future ZIKV vaccine, if available,
would be acceptable for women at risk in the event that a new ZIKV outbreak will occur. A high
level of vaccine acceptance has been related to an increased knowledge of ZIKV-associated risks and
severity. To improve ZIKV vaccine acceptance, messages around vaccine recommendation should
describe the benefits of avoiding the negative effects of infection in newborns, while accentuating
vaccine safety for the fetuses, children and women, and compatibility with breastfeeding. Evidence
shows that engagement of healthcare professionals in promotion of vaccination is highly correlated
with high vaccine coverage rates [41]. Women and girls of reproductive age in regions affected by
ZIKV constitute the population most at risk, and they should be prioritized in all steps of vaccine
development, evaluation, licensing, and distribution. On a global scale, limiting the spread of future
outbreaks and holding back the infection will ideally entail mass universal vaccination.
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In this article, two different populations, living in diverse contexts, are described. Our aim was
not to generalize, but to present those realities within a common research question. The background of
the participants in this study was varied and complex. In Spain, some women were permanently living
in the country of exposure to the virus and migrated to Catalonia just before or during pregnancy.
Others had been living in Spain for many years and acquired the infection during a visit to their
friends and relatives in their home countries. All women were attended in the Public Health System,
and were participating in a Zika surveillance study [7,42,43]. In Colombia, women came from various
backgrounds, as they lived in peri-urban or rural areas in different states of Caribbean Colombia,
and had different cultural and educational backgrounds. Furthermore, their familiar economies and
social support were different and clearly shaped women’s ability to respond to their children’ needs.
Our results showed no differences in women’s responses to receive a hypothetical ZIKV vaccine.
Women in both contexts declared that their healthcare professional would guide their decision to be
vaccinated, and their main concern was related to possible fetal damage.

Previous research has studied willingness to get a hypothetical ZIKV vaccine in different target
populations [14,21,28,30,44]. A study conducted in Indonesia found that 80% of patients who visited
outpatient departments would accept to receive a ZIKV vaccine [2], contrary to a 20% of acceptability
in pregnant women in Greece [14]. Increased knowledge about ZIKV and access to reliable information
on the virus were identified as facilitators of willingness to accept a ZIKV vaccine [28,42]. Few studies
have explored vaccine acceptability among pregnant women at risk of ZIKV, and results show that
acceptability of a ZIKV vaccine was very high [24,25,28]. However, to our knowledge, no qualitative
studies existed that explored the circumstances under which they would accept vaccination, nor that
assessed acceptability to vaccination among women who were diagnosed with Zika virus infection or
who were caregivers of infants with microcephaly. Alholm et al. concluded that almost half of women
participating in their survey expressed strong agreement to receive a hypothetical ZIKV vaccine during
pregnancy [29].

The health belief model proposes that individual behavior is directly shaped by perceptions of
risk. Perceptions of risk and knowledge are linked to the sources of information they come from,
and, consequently, people concerned enough about a disease are probably more likely to adopt health
behaviors than the average [28]. People’s motivations to use vaccines would be influenced by their
judgements about both the vaccine and the outcomes it prevents [45]. One of the most notable findings
from this study is that the majority of participants intended to receive a ZIKV vaccine. This may be
related to an increased perception of risk and severity as a result of most of our population having
gone through infection or living in a ZIKV highly endemic and severely affected area. Another study
performed in the USA showed that risk perception and concerns about acquiring ZIKV infection while
traveling was found to be the only positive predictor of ZIKV vaccine acceptance, and it was higher
among female participants who were planning a pregnancy [31]. On the contrary, knowledge of ZIKV
symptoms in adults was a negative predictor of willingness to receive a ZIKV vaccine. This study was
conducted in March 2017 when the peak of the epidemic was over, which could have influenced the
results [31]. These results are in line with our findings. Risk perception was a facilitator for vaccine
acceptance, as was the willingness of having more children in the future. In general, women were
not looking for a protective effect for themselves, but for their babies, since they perceived that ZIKV
cannot harm non-pregnant people. Participants were very conscious about reducing the risk of CZS or
protecting their children’s health in a hypothetical future pregnancy, as these were reported as being
the major reasons to accept vaccination.

Studies on the acceptability of vaccines for pregnant women are critical for vaccine investment,
demand strategies, effective implementation, messaging strategies and modes of communication are
key elements to increase acceptability [46]. Healthcare providers have been identified as key facilitators
for vaccine acceptance [29], particularly among women from Central and South America, given the
strong vaccine uptake engagement in the region. Frequent misinformation about vaccines in the media
make it even more important for healthcare professionals to provide accurate information to their
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patients in order to increase vaccine acceptability. Studies have shown that when information provided
by healthcare professionals is insufficient, people might investigate other sources that may contain
misleading information, or information that may be misinterpreted [7,47]. Furthermore, our results
show that the willingness to accept this hypothetical vaccination during pregnancy is lower than during
other periods of women’s lives. Regarding the preferred route of administration, women trusted
injected vaccines more because they believe that injected vaccines act quicker and are more efficacious.

Our results are in line with a recent literature review assessing vaccine hesitancy and barriers for
vaccination among pregnant women, where the main concern for accepting vaccination was safety
in pregnancy and possible negative consequences on the fetus [41]. In our study, recommendations
from healthcare workers were reported to increase positive attitudes about vaccine effectiveness and
safety, and, as a consequence, to increase vaccination uptake. In a study in the US, high willingness to
participate in a ZIKV vaccine trial in pregnant women was associated with the trust on safety evidence
communicated by healthcare professionals [24]. However, in our study, women were less likely to
accept participation in a clinical trial primarily due to safety concerns, but among those who suffered
directly the consequences of Zika infection and declined participating in a trial, some declared they
would reconsider it if by doing so they could help other women to avoid the negative experience they
went through. Differences among Goldfarb et al. [24] and our study could be explained as our objectives,
design, methodology and population under study are very different. Harapan et al. [23] explained
how financial compensation might play a role in the inclusion of participants in clinical trials, but it is
not a legal recommendation to boost participation in clinical trials in certain countries, such as Spain.
The study of Harapan et al. [23] also highlighted the importance of participants’ knowledge about
ZIKV and attitudes towards childhood vaccination as determining factors to participate in a vaccine
trial. The Ethics Working Group on ZIKV Research & Pregnancy provided a series of recommendations
to provide guidance in addressing the needs of pregnant women once a ZIKV vaccine is available:
to develop a vaccine that can be responsibly and effectively used during pregnancy, to collect data
specific to safety and immunogenicity in pregnancy, and to ensure pregnant women have fair access
to participate in Zika virus vaccine trials [48]. This last imperative was highlighted because of the
exclusion of pregnant and breastfeeding women from clinical trials for the Ebola vaccine [48].

Another identified barrier to vaccination among our study population was the feeling of worry
about needing to stop breastfeeding their babies because of the vaccine. Vaccines developed for
maternal immunization often aim to provide passive immunity to the baby through the transfer of
antibodies through breast milk [49]. Participants’ concerns were associated with a misbelief about
transmitting the virus to the infant through breastfeeding as opposed to passing their antibodies to them.
Similar concerns about influenza vaccine safety during breastfeeding have also been reported [50].
Therefore, it is a subject of special consideration for vaccine delivery in this population.

Significantly, some participants agreed on the fact that, if available, a ZIKV vaccine should be
administered to the whole population, regardless of sex or age. Specifically, this was proposed by
women who were previously aware of the sexual transmission of the virus. While the 2015 epidemic
proved that women bear the highest burden, it is undeniable that the consequences of a congenital
Zika infection have repercussions on the whole family unit. The WHO placed the focus on women of
reproductive age as a target group for ZIKV immunization, scaling it up to men and male adolescents if
this would become possible in the future. Similar discussions have been taking place in relation to the
human papillomavirus (HPV) vaccine. While in the beginning this vaccine targeted adolescent girls,
a few countries have recently started to vaccinate young boys with the intention of protecting them
from anal and oral cancer [51]. This strategy is also considered to effectively achieve herd immunity
through a rapid decline in the viral load among the population, reducing the incidence of sexually
acquired HPV among both men and women. In the case of ZIKV, where vector transmission does not
discern between sex or gender, mass vaccination would probably have a similar impact in reducing
viral loads and transmission in the population. Finally, another interesting finding is that only one
participant in our study spoke about the cost of a hypothetical ZIKV vaccine as a barrier or facilitator
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to get the immunization. As this was not a “willingness to pay” study, this topic was not directly
investigated during the interviews, but it is an interesting one to explore in future research.

An issue that might be interpreted as a limitation to this study is the total number of women that
participated in the study; however, the authors did not perceive this as a concern, as the saturation point
was reached at the time of the analysis. The study had strengths, such as the fact that insights around
ZIKV were obtained by women who were affected directly by ZIKV, and who faced the challenges
of ZIKV from the beginning of the epidemic in 2015 in different ways. Their views provide us with
an excellent image that could influence current health campaigns and communication strategies.
However, qualitative results need to be interpreted with caution, as generalization cannot be performed.
A strength of the study is that all interviewers and all study staff spoke the same language as study
participants (Spanish). The benefits of speaking the same language and interviewers’ experience might
have translated into increased cooperation from participants who seemed comfortable, were willing to
share their experiences and participated mindfully in in-depth discussions.

While ZIKV vaccines are still in clinical development, there is scarce literature addressing
acceptance of a hypothetical vaccine by populations at risk and among affected women. Our results
represent an important contribution to the literature, providing evidence of ZIKV vaccine acceptability
and participation in ZIKV vaccine trials among women that have experienced ZIKV infection
during pregnancy, specifically migrant women living in an European context where there is no
local transmission, and among mothers of children with microcephaly living in a country heavily
affected by the ZIKV epidemic where endemic transmission still occurs. Thus, this study represents an
important contribution by trying to understand if such perceptions and other demographic factors
may predict individual’s acceptance of a promising future ZIKV vaccine.

5. Conclusions

Results show a high acceptability of a potential ZIKV vaccine indicated by willingness to be
vaccinated among women who had a previous experience with ZIKV. That acceptance is related
to the level of knowledge about ZIKV, associated risks and severity. The study highlights that for
ZIKV vaccine acceptance, messages during vaccine delivery need to address the benefits associated
with vaccination and the risks avoided, while emphasizing the safety of the vaccine for the fetus
and infant, and compatibility with breastfeeding. Lastly, the engagement of healthcare professionals
for effective information and communication about potential ZIKV vaccines is a key element for
successful implementation.

Women and girls of reproductive age in regions affected by ZIKV comprise the population that
could most benefit from introduction of ZIKV vaccines, and, thus, they should be prioritized in all steps
from vaccine development to evaluation and implementation. On a global scale, limiting the spread of
future outbreaks and holding back the infection will ideally entail mass universal vaccination.
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