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Abstract: Background: Since 2000, vaccine coverage in Sub-Saharan Africa (SSA) has surpassed
multiple milestones. Its contribution to global health, especially in low-middle-income countries is
one of the achievements in global governance of modern medicine, averting 2-3 million child deaths
every year. However, in Nigeria, vaccine-preventable-diseases still account for one in eight child
deaths before their fifth-year birthday and remains one of the ten countries where 4.3 million
children under five are without complete immunization. The reasons for declining childhood
vaccine demand are unclear. Therefore, the goal of this contribution is to shed light on the reasons
to set a foundation for future interventions. Methods: Four focus group discussions were
conducted. The primary targets were mothers of children 0 — 12 months old in Nigeria. A simplified
quota sampling approach was used to select mothers in four geographical clusters of Nigeria’s
Federal Capital Territory. At least six mothers from each cluster were randomly included, giving a
total of 24 participants. An interview guide developed from the 5C psychological antecedence
model was used (assessing confidence, complacency, calculation, constraints, collective
responsibility); two additional variables were included that had proved meaningful in previous
work (religion and masculinity). The data were analyzed using meta-aggregation approach such as
framework synthesis, which summarized data in a stepwise fashion. Results: The sample was
generally relatively positive towards vaccination. Still, mothers reported low trust in vaccine safety
and the healthcare system (confidence). Yet, they had great interest in seeking additional
information during antenatal visits (calculation), difficulties in prioritizing vaccination over other
equally competing priorities (constraints) and were aware that vaccination translates into overall
community health and wellbeing (collective responsibility). They had a bias towards God as
ultimate giver of good health (religion) and reported that their husbands played a dominant role in
vaccination decision-making (masculinity). Mothers perceived their children vulnerable to disease
outbreaks, which motivated them to get them vaccinated (complacency). Conclusion: The 5C model
and the added determinants provided a useful qualitative tool for understanding mothers’
vaccination decision-making in low resources settings.
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INTRODUCTION

Since start of the new millennium, vaccine coverage in Sub-Saharan Africa (SSA) for vaccine-
preventable-diseases (VPDs) has surpassed multiple milestones and expectations, although serious
works are still to be done to meet targets [1]. Nonetheless, the contribution of vaccination to global
health, especially in low and middle-income countries (LMIC) is one of the achievements in global
governance of modern medicine, averting over 4 million deaths every year [2,3]. Besides the
protection from vaccine-preventable-diseases (VPDs), immunization services had indirectly brought
vulnerable children and families into contact with healthcare systems, which has created avenues for
the delivery of other primary healthcare services such as family planning, maternal healthcare
services, counseling, patient education, diagnosis and treatment of acute and chronic illnesses and
many others.

Nigeria’s immunization coverage has made significant progress in the last years, ensuring that
children under five years old (under-5) have access to health and routine immunization services [4].
This has resulted in a significant shift compared to the decade before, e.g., the uptake of three doses
of Diphtheria, Tetanus, and Pertussis (DTP) increased from 44% in 2015 to 57% in 2020 [4]. This is a
good progress, especially when considering that vaccination coverage of children 12 — 23 months had
dropped in the prior decade (2008 — 2013) by 10% [5]. While these gains are seen in recent data [4],
Nigeria remains one of the 10 countries in the world where 4.3 million children under-5 are without
complete immunization [6]. UNICEEF classifies the country as one of the worst places in the world to
raise a child or infant, or to be a mother [7]. Thus, to develop and implement suitable interventions
to foster uptake, maternal vaccine hesitancy, i.e., the drivers and barriers of vaccination decision
making [2,8,9], need to be understood [10,11].

The vaccine hesitancy conceptual framework

The Strategic Advisory Group of Experts (SAGE) on Immunization defines vaccine hesitancy as
a “delay in acceptance or refusal of vaccines despite availability of vaccination services” [12,13]. This
definition suggests that vaccine hesitancy is a demand rather than a supply-side problem, focusing
on several individual behavioral factors such as the risks related to vaccinating, concerns about
adverse events, religious compatibility, or lack of trust in general [14]. Most of the research on vaccine
hesitancy and interventions to reduce it stems from high-income countries (HIC) [8,9,15-20]. Yet, one
of such models that have been validated in several settings including LMIC is the 5C psychological
antecedence model [1,15,9,21-23].

The 5C Psychological antecedents of vaccination decisions

The 5C model of vaccines hesitancy composed of five psychological antecedents of vaccination
behavior: confidence, complacency, constraints, calculation, and collective responsibility [8].
Confidence is the trust in effectiveness and safety of vaccines. Complacency denotes low risk perception
of vaccine-preventable diseases and vaccination deemed not a necessary preventive action.
Constraints exist when physical availability, affordability, or geographical accessibility negatively
affect immunization uptake. Calculation refers to individuals’ engagement in extensive information
search and assessment of cost-benefit analysis of vaccination decisions. Collective responsibility is the
willingness to protect others by one’s own vaccination decision or action. In addition to the 5C, two
additional measures proved relevant in previous work in Nigeria: religion (i.e., compatibility with
religious beliefs) and masculinity (i.e., importance of father’s approval) were related to less vaccine
uptake [8].

The goal of the study is to gain deeper insights into vaccination decision-making or behavior
among mothers of children 0 — 12 months old in Nigeria using the 5C model. The 5C model has been
tested and validated in quantitative settings only. This study will use the model as a framework for
a qualitative approach. This allows building upon existing theoretical knowledge but at the same
time enables an open process supporting a broader understanding of relevant factors affecting
vaccine decision making in the SSA region.
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METHODS

The study was conducted according to the guidelines of the Declaration of Helsinki and
approved by Nigerian Health Research Ethics Committee (reference number FHREC/2018/01/99/03-
09-2018/19). Written informed consent was obtained from all participants.

Study Design and Sampling

Four focus group discussions (FGD) were conducted. Primarily target group were mothers of
children 0 — 12 months old in Nigeria’s Federal Capital Territory. The territory was divided into four
clusters. One healthcare facility was randomly selected from each cluster, from which
participants (mothers attending antenatal services) were randomly selected. Of the four clusters,
two were urban (Maitama and National hospital areas), while the other two were
suburban/rural (Karu and Garki area). A simplified quota sampling approach was used to select
eligible mothers. The selected clusters had consideration for geographical representation and areas
that offers immunization services since a year before the study was conducted. Six (6) mothers whose
children were between 0 — 12 months old were randomly included from each cluster, giving a total
of 24 participants. Le., each FGD consisted of 6 randomly selected eligible participants.

Data collection process

Study participants were provided with an information sheet stating the goals and expected
outcomes of the study. Informed consent was obtained from all study participants. The data
collection was conducted between September 20 — 27, 2019 in the Nigeria’s Federal Capital Territory.
The FGDs were audio recorded and explored perspectives of caregivers on factors that influence
vaccination decision-making for their children.

Focus Group Discussion guide

An FGD guide was used to lead the discussions (see https://osf.io/aqzk4/). It explored main
topics such as: Confidence (“In your experience as a mother, how would you assess your level of trust
in the safety and effectiveness of vaccination? Follow-Up: How about the general health system
delivering it?”); Complacency (“In your view, how would you consider continuing polio vaccination
for your child, despite very few cases around you?”); Calculation (In your experience, how useful is
searching for more information helpful in deciding whether to vaccinate your child or not?”);
Constraints (“In your experience, what makes getting vaccinated easy, what makes it hard? Follow-

up: if hard...why and how did you overcome them and if easy, what makes it easy?”); Collective
responsibility (“In your view, how does vaccinating your child affect other children in the
neighborhood?”); Religion (“How does your religion perceive vaccination? Follow-up: what do you
think about prayers to prevent diseases?”) and Masculinity (“How would you describe the role of
your husband when it comes to vaccination? Follow-up: how important is husband’s approval?”).

Data analysis

The data were analysed using meta-aggregation approach such as framework synthesis, which
seek to summarize data in a stepwise fashion and assess themes based on predefined concepts [24,25].
Convergence and divergence of views based on each of the variables or measures were identified
(second-order data) after analysing each individual transcript (first-order data) and categorised based
on the aggregation of subject outcomes (third-order data). All recorded discussions were transcribed
verbatim and stored in a password protected drive. The transcribed data were coded based on name
of the clusters (e.g., Garki as G001-6, at Karu as K001-6, at Maitama as M001-6 and at the National
Hospital area/Heinrich Boll Stiftung (HBS) centre as HBS001-6).
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RESULTS

Participants

Out of the participants, 42% were first time mothers, while 58% were mothers who have had at
least one previous child. The youngest participants were 21 years old, while the oldest was 38. All
participants were married. A large number of the mothers had tertiary education (83%), while 17%
have attended secondary school. In terms of geographical distribution, majority of the participants
were from the North-Central (29%) and South-East (25%), while none participated from the North-
East. Others are: South-South (4%), South-West (17%), North-West (17%), while 8% of the participants
did not indicate regions of origin. The employment status indicated that 17% of the participants were
civil servants, 13% works for non-government institutions or companies, 25% of the mothers were
self-employed, 17% were unemployed and 25% were housewives.

Drivers of childhood vaccine uptake

The analysis revealed the following factors driving mother’s vaccination decision-making or
behavior. Besides the model-based factors (5C plus religiosity and masculinity) we coded attitudes
and knowledge as extra categories to better understand the content and ideally also the reasons why
mothers had the particular attitude or knowledge. Theoretically, attitudes and knowledge about the
effectiveness of vaccines belong to the confidence construct [8].

Positive attitude toward immunization

Many mothers had a positive attitude towards childhood immunization, even prior to
childbirth. Most of the mothers mentioned the importance and advantages of childhood vaccination.
Antenatal clinic attendance during pregnancy was mentioned in relation to the positive attitude.

"My opinion about immunization has always been the same because I don't play with it. In fact,
I go to the extent that if they say they don't have that particular vaccine, I will go to a private
hospital to make sure my child gets immunized" (M001).

"Before the child was born, I knew I would be taking her for immunization in town...and so far,
we have been good. My opinion has not changed" (HBS001).

"[...] before I had my baby, I was curious and not sure about immunization, especially when I
see how they cry. I will ask, is immunization necessary or important? I felt like they were just
stressing the children, not until I started antenatal care (ANC). In antenatal class I got to know
why immunization is important and I don't object to it anymore [...]" (K004).

Increase but insufficient knowledge of immunization

While mothers” knowledge was enhanced because of ANC attendance, the knowledge provided
may be insufficient. Many caregivers associated immunization with important preventive measure
against viral, airborne, local diseases outbreaks or all childhood diseases. Palpable disappointment
occurs, when caregivers found out that immunization cannot protect their children from all
childhood diseases, contrary to earlier assumption. Many mothers assumed that the chances of
contracting any childhood disease (vaccine preventable or not) are lower once children are
vaccinated.

"The first thing that comes to my own mind is that immunization prevents diseases 100%. I know
even if there is a disease breakout, the chances that my child will be infected will be low...he has
immunity, that's what I know" (HBS001).

"Anytime I hear immunization it means protection of my child from diseases like chicken pox,
malaria, measles, diarrhea, meningitis...it saves my child from so many sicknesses." (G001).

"When I hear the word immunization...it is a way of preventing the baby from diseases" (K001).
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Confidence

While trust in the vaccine effectiveness was high, the trust in safety and the government or the
healthcare system was low among mothers. However, there was lower trust in the government due
to politics/rumors, general distrust in politicians, as well as monetization of vaccines at the health
facilities. Similarly, lower trust in the healthcare system was associated with perceived lower
competencies of the HCWs, as well as corruption at the health facilities.

"[..] We can't say the trust is 100%, but more than 60%. The reason is vaccine safety
concerns...has it expired...when did they produced it...how long was it in the warehouse...how
was it handled...and so many questions? So, for all those things, it gives a little doubt" (HBS001).

“[...] my advice is that mothers should go to a good hospital where HCWs are well trained”
(HBS003).

“For the government, I think I will give them 55% trust, because immunization services were
supposed to be free and compulsory, yet they charge money...so, government must make
immunization free as they claim, so that parents can have access to it”....For the HCWs, they
should get experienced and well-trained ones...more mother will receive immunization if the
HCWs are perceived to be well trained" (HBS003).

“[...] don't trust government because they always put politics ahead of our wellbeing” (M004,
Maitama).

Complacency

Contrary to the findings in HIC, where complacent behavior was associated with perceived low
risk of VPDs [8], most mothers in this study recognized the risk associated with VPDs. The awareness
that herd immunity was low and the consequent vulnerability of their children to disease outbreaks
was discussed as a motivation for vaccinating.

"We immunize for polio or any other disease because it may come back, or the child may contract
polio because we are not 100% sure that the disease is gone completely” (HB002).

“[...] so, it is good to keep immunizing, just in case you happen to travel with your child to a
place where it is prevalent, " (K006).

“[...] even though I do not travel, someone else might travel and return with a vaccine-
preventable disease" (G002).

"it's very necessary to continue to vaccinate as many children as possible even though it is not
common anymore, because there are places that might still have it" (G004).

Calculation

While the efforts put into seeking information may differ between mothers, it was a very
important activity. Several mothers referenced the health facilities especially the ANC health talks as
a significant source of information on immunization. Besides the health talk, advice from relatives,
friends and peers in their community were equally useful sources of vaccination information. One of
the reasons for information search was usually the desire to have a better understanding of certain
health conditions and to know more about the right dosage of the vaccines.

"Most of the information I get are from the hospital. Although, it is not everything. I also enquire
from other mothers in the community who are more experienced (M004).

“Before I got married and had my child, I use to follow one of my aunties to the hospital to seek
information about childcare. From that experience, I learnt a lot about ANC, immunization and
vaccine dosage beforehand” (G003).

"I am always curious; I just want to know more before giving my child vaccines...it is good to
search for more information” (K004).


https://doi.org/10.20944/preprints202309.0325.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 September 2023 do0i:10.20944/preprints202309.0325.v1

Constraints

A frequently reported barrier to vaccination was a tight schedule of the mothers, which made it
hard to fit vaccination appointment into their daily routines and to prioritize immunization ahead of
other equally competing duties. Other constraints that influenced vaccination decision-making or
behavior of mothers were long waiting hours at the clinic, disrespectful attitude of HCWs, and the
difficulty in dealing with adverse events from immunization (AEFI).

"[...] most of us who have other children...we have to prepare the older ones for school, prepare
food for the family, prepare the new baby, and then prepare oneself in order to meet the
vaccination appointments and so on. Thereafter, we will return and still go to work. So, it is very
stressful to juggle everything” (K0O01).

"It is a very challenging because sometimes you have to leave your work. More so, sometimes
after immunization injections, the child cries the whole day. Your day won’t go as planned."
(G003).

"On immunization days, I have to wake up at 04:30 to prepare breakfast, bath the other children
and go to the clinic early, so that I will be among the first mothers to arrive on the queue. If I
cannot be among early arrivals to queue, I will spend the whole day at the clinic due to long
waiting hours” (HBS004).

“[...] the poor attitude of the HCWs, especially the Nurses’, discourages mothers from attending
immunization...the nurses insults and disrespect mothers at the slightest provocation. They can
say anything to you” (HBOO002).

Collective responsibility

While mothers saw the benefits of vaccinating their children, they were equally conscious of the
communal benefits if everyone does so. They saw one’s own vaccination as a responsibility to protect
other children in the community.

"I think it is the responsibility of every parent to immunize their children because if they do not,
it might affect everyone. E.g., if there is a measles outbreak, my child will go to school and mingle
with other children and can be infected” (HBS001).

“[...] so, if your own child is immunized, you have reduced the consequences" (K004).

"The essence of vaccination is to equally help my neighborhood, because when I vaccinate my
child, indirectly I am immunizing everybody in my neighborhood" (M002).

"I will vaccinate my child to protect other children around” (G003).

Religion

Mother’s perception of immunization was in line with their religious beliefs. They assumed that
praying to God was also relevant as He is the ultimate giver of good health. The perception that
prayers prevent diseases differed among mothers. Some viewed prayers as an important health add-
on to immunization. Prayers alone were yet not viewed as protection against VPDs.

"I pray to God, but I do my own duty as well, i.e.., I go for immunization" (HBS002).
"Prayers work against diseases, but also, receiving immunization is the right thing" (G002).
"I don't believe prayers prevent diseases; you have to take immunization” (M002).

“The act of getting your child vaccinated is also an act of faith in vaccines” (K004).

Masculinity

Mothers reported that husbands or the child’s father played a dominant role in the vaccination
decision-making process of their children. Immunization of children were most likely when
husbands or fathers had positive attitude towards vaccination. Mothers need approval of the
husbands for vaccination of their children.
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"I need his approval whether I like it or not, because I cannot go if he tells me not to go” (M004).

“Obedience comes first...but he has been supportive because, he is the one that even reminded
me to go and register for immunization" (HBS002).

“The husband is also in charge of the transportation and pays for the vaccines...even when I
forget, he will wake up in the morning and do house chores, take me to the clinic, give me
transport money and then he goes to work" (G001).

DISCUSSION

The study has provided an extended understanding of vaccination decision-making and
behavior of mothers of infants in Nigeria using the 5C model in a qualitative study. The sample was
generally relatively positive towards vaccination. Still, mothers reported low trust in vaccine safety
and the healthcare system (confidence). Yet, they had great interest in seeking additional information
during antenatal visits (calculation), difficulties in prioritizing vaccination over other equally
competing priorities (constraints) and were aware that vaccination translates into overall community
health and wellbeing (collective responsibility). They had a bias towards God as ultimate giver of
good health (religion) and reported that their husbands played a dominant role in vaccination
decision-making (masculinity). Mothers perceived their children vulnerable to disease outbreaks,
which motivated them to get them vaccinated (complacency). The study outcome can be very
valuable to the Expanded Program on Immunization (EPI) in Nigeria, because it generated an
improved understanding of mother’s perception of healthcare services delivery and mother’s
behavior or decision-making determinants in Nigeria.

Previous quantitative work using the 5C model in Nigeria has shown that not all components of
the model were relevant [1,15]. Yet, the present results suggest that cultural adaptation may be
promising and allow a quantitative use of an extended 5C model in LMICs in SSA [1,15]. In the
previous quantitative 5C study in Nigeria vaccination behavior was influenced by confidence,
collective responsibility, constraints and mothers’ religious belief [1]. In this study, perhaps due to
the possibility to answer freely to the questions at hand, the results suggest that confidence,
calculation, constraints, collective responsibility, religion and masculinity may be relevant — while
complacency was not a relevant barrier. Thus, the results converge, but more factors than before
appear relevant.

As issues related to confidence, mother’s low trust in the government or healthcare system,
general distrust of politicians, as well as the perceived corruption at the clinics came up. Building
trust, not necessarily in the government, but in the healthcare system should be at the center of new
interventions as trust has proven to be a significant determinant of effective behavior change and
management of public policy [26,27]. The EPI should be proactive about the fact that some HCWs are
financially exploiting mothers using the recommended immunization that is supposed to be free. It
would be almost impossible for vaccination demand to improve or to counter vaccine hesitancy in
Nigeria if the current distrust between the demand and supply sides of immunization are not
addressed. A potential strategy could be to consider a stronger relationship that reconnects the
healthcare system and the community gatekeepers [2]. This could reduce the communities” overt
suspicion and lack of trust of the healthcare system including HCWs and government. Moreover, the
regulatory authorities need to ensure adequate monitoring of the healthcare facilities to prevent
abuse and exploitation of caregivers, especially on services that are supposed to be free such as the
nationally recommended childhood vaccines.

In addition, HCWs should be routinely trained not just on knowledge of immunization to
prevent mis- or inaccurate information about the effectiveness of vaccines, but also on general
healthcare practices and ethics, to shore-up confidence of mothers in the healthcare system and on
diseases vaccines can prevent and those they cannot.

Most mothers in this study were not complacent. Thy were rather aware of low herd immunity
in communities and the consequent vulnerability of their children to disease outbreaks. The fear that
their children could bear the burden if a VPD outbreak occurs motivated mothers to immunize their
children. This finding may be credited to the strength of the current Nigerian immunization
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campaigns that stress the severity of the diseases, although it needs to be noted that this has not (yet)
translated into an increased vaccination uptake. This finding reflects a high concern for and
awareness that children need protection from VPDs using immunization.

The importance of seeking additional information to support mother’s vaccination decision was
anovelle finding. Mothers reported that the health talks provided during antenatal visits at the clinics
were a primary source of vaccination information. Thus, targeting pregnant women with
immunization information seems effective. Yet, it also implies that those women who do not attend
such classes are hard to be reached. Mothers also mentioned other important sources of vaccination
information including non-medical sources such as relatives and peers in their communities.
Therefore, further vaccination education should move beyond targeting mothers alone, but the entire
households and communities. The current data did not reveal clear evidence on which sources led
women towards or away from vaccination, however, attendance at ANC seemed to support a
positive view on vaccination.

As obtained in HIC, mothers in Nigeria were also inundated with frequently reported
constraints such as prioritizing vaccination ahead of other equally competing priorities within their
everyday schedule. Also, the long waiting hours at the health facilities makes working mothers’
immunization planning very difficult. Interventions addressing this (e.g., a day off at the vaccination
day) may be helpful to improve compliance.

Another noticeable factor linked to constraints was the perceived poor attitude of HCWs. There
is a noticeable ethics problem with conducts and practices among HCWs in the healthcare facilities.
This requires urgent administrative intervention. Therefore, the federal and state ministries of health,
National Primary Healthcare Development Agency (NPHCDA) and other institutions responsible
for deploying HCWs to healthcare facilities across the country must rise to this trend. Among others,
it should include retraining of HCWs on code of conducts of healthcare professionals.

Even though religion did not turn out to be a major barrier, GOD was seen as a major source of
health and wellbeing. The notion of prayers as prevention of VPDs did not have the strongest support
among participants. Yet, it was also not completely discarded and rather seen as an additional
intervention.

Similarly, participants appreciated the support of their husbands or child’s father. However, to
the extent that some of their husband’s role in immunizing children was commendable, they played
a dominant role in the vaccination decision-making process of the children. Most participants
reported that they need approval of the husbands for vaccination of their children. This study
findings validated a previous one that revealed that childhood vaccination was more likely when it
is in line with father’s attitude and vice versa [1].

This study found generally positive attitudes towards immunization among Nigerian mothers.
However, knowledge about vaccines and the diseases that they prevent was still inadequate. This is
similar to some studies in the SSA, where caregivers have the wrong assumptions that, childhood
vaccination can prevent all childhood diseases [14,28]. There seems inadequate knowledge among
caregivers on distinctions between VPDs and other diseases in general. This inadequacy of
knowledge about immunization fuels the assumption that immunization will prevent all childhood
diseases. Therefore, when a child is ill with a disease, whether vaccine-preventable or not, mother’s
confidence in immunization may drop. Since the antenatal visits appeared a relevant source of
information for mothers, care should be taken to properly educate the mothers about the benefits and
limitations of vaccination and which diseases are vaccine-preventable and that there are many which
are not.

CONCLUSION

The study has allowed a deeper insight into understanding what lies behind relevant
antecedents of maternal vaccination behavior in Nigeria. Using the 5C model for setting up the guide
for a FGD provided multiple opportunities for adapting the measurement model towards
understanding vaccination decision-making, especially in Sub-Saharan African (SSA) setting. In
addition, the use of the 5C model in qualitative research can play a significant role in generating an
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improved understanding of caregiver’s perception beyond some predefined judgements in
quantitative studies.
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Q&A: Question and Answer

MoH: Ministry of Health

H2R: Hard-to-reach

VPDs: Vaccine-preventable diseases

HCWs: Healthcare Workers

HBS: Heinrich Boll Stiftung

ANC Antenatal Care

AEFI Adverse Event from Immunization

NPHCDA National Primary Healthcare Development Agency

HIC High Income Countries

SAGE Strategic Advisory Group of Experts (SAGE)

LMIC Low and Middle-Income Countries (LMIC)
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