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ABSTRACT

Background. Yellow fever occurs in the intertropical regions of Africa and South
America. Vaccination is a simple, effective, and inexpensive means to reduce morbidity
and mortality from infectious diseases. Presently, the world is witnessing a decrease in the
number of children vaccinated each year in low-income countries and in the Democratic
Republic of the Congo (DRC). This scenario is leading towards concrete consequences and
even a resurgence of vaccine-preventable infectious diseases.

Methodology. This is a sequential and explanatory study conducted using a mixed-method
approach. The quantitative component, of the retrospective, multicenter, analytical type,
was carried out using data from the post-campaign yellow fever coverage study in 8
concerned provinces. Whereas the qualitative component, of the descriptive
phenomenological type, was carried out through semi-directive interviews held with the
heads of household of children aged 0-1 year in Tshuapa Province. Quantitative data was
analyzed using SPSS (version 25) and qualitative data was analyzed using ATLAS-Ti 22
software.

Results. Quantitative analysis showed that there was a statistically significant influence of
the household head's vaccination status on the routine vaccination of children aged 0-1
year, with a chi-square test indicating ¥2=62.706 and p=0.000. This means that children
whose parents are immunized are more likely to be immunized as well. Despite this
positive influence, the study revealed that 27.7% of immunized children had parents who
were themselves immunized. This figure raises concerns about the effectiveness of
awareness campaigns and parental decision-making on immunization. Qualitative analysis
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highlighted several factors influencing parental decision to vaccinate including parents'
knowledge of vaccination, their positive experiences with it, and their sense of parental
responsibility.

Conclusion. These results highlight not only the importance of household heads'
vaccination status in the child immunization process, however, also the need to address
concerns related to immunized children, even in households where parents are immunized.
Therefore, national authorities must develop effective strategies to improve immunization
coverage and raise family awareness regarding the importance of vaccination.

Keywords: baby, immunization, infants, under-vaccinated child, vaccination, zero-dose
child

Highlights

e The current study attempted to close the data gap on the spread of yellow fever virus
in the Democratic Republic of the Congo (DRC), revealed by the World Health
Organization's (WHQO’s) Weekly Epidemiological Record for 2021.

e In order to eradicate or reduce yellow fever outbreaks in the DRC to zero, the current
study participated to educate and enlighten the Congolese population about the
significance to understand routine EPI and yellow fever vaccination

e  The current study focused to strengthen the Expanded Program on Immunization (EPI)
of the DRC by assisting the dissemination of information on altering household heads'
and parents' behavior in order to guarantee vaccination of their children.
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1. INTRODUCTION

Yellow fever is an acute viral
hemorrhagic disease transmitted by the bite
of an infected wild, domestic or semi-
domestic mosquito of the genus Aedes (or
Hemagogus or Sabethes from South
America). This disease is prevalent in the
intertropical regions of Africa and South
America [1][2]. According to WHO’s
estimates, each year, there are at least
200,000 cases of yellow fever and 30,000
deaths due to this epidemic worldwide [3].
As of early 2024, the WHO detailed those
13 nations in Africa have reported affirmed
or plausible cases of yellow fever [4][5]. In
expansion, the WHO has raised concerns
with respect to the potential for yellow
fever to spread in 13 nations in South and
Central America, where conditions may
permit for far reaching transmission [6].

Vaccination is the oral, intradermal or
scarification administration of a vaccine
into the body of a living organism, for
preventive or curative purposes [7]. It is
also defined as a method to prevent certain
bacterial, viral or parasitic diseases by
developing active immunity through the
introduction of a vaccine into the body via
oral or parental route [8]. Thus, the aim of
vaccination is to prevent or restrict the
onset of certain bacterial, viral or parasitic
diseases by injecting a small quantity of
pathogenic agent into a healthy organism in
order to promote the development of
immune cells.

Vaccination safely eliminates and
controls life-threatening infectious
diseases, preventing between 2 and 3
million deaths per year [2]. It is among the
most cost-effective health investments,
with proven strategies that are accessible to
the most vulnerable and hard-to-reach
populations [2]. WHO recommends
through the EPI that all children be
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immunized before their first birthday
against tuberculosis, diphtheria, pertussis,
tetanus, polio, measles, hepatitis B,
Haemophilus influenzae type b,
pneumococcus, measles, and rubella, as
well as in countries affected by yellow
fever [9].

WHO's Program for Immunization
2030 aims at reducing yellow fever
outbreaks to zero by 2026 [10]. For national
coverage, the Ministry of Public Health,
Hygiene, and Prevention of the DRC and
government partners (GAVI, WHO,
UNICEF, PATH,) planned to organize
yellow fever preventive campaigns
targeting individuals from 9 months to 60
years old, in 5 blocks of provinces, the first
two of which took place between April
2021 and January 2022. The DRC is
currently classified as an active outbreak
country according to the WHO’s
Epidemiology Report 2022 [11].

However, there is still a decrease in the
number of children vaccinated each year in
low-income countries and in the DRC,
leading to concrete consequences and even
a resurgence of vaccine-preventable
infectious diseases [12][13][14]. Hence,
based on the results of the yellow fever
preventive campaigns in the DRC, the
study aimed to explore and understand how
the vaccination status of the houschold
head or the custodian mother influences the
routine vaccination of her children.

2. METHODOLOGY

This is a sequential and explanatory
study involving a retrospective quantitative
analytical analysis, followed by a
qualitative study wusing the descriptive
phenomenological approach. The results
were used for the campaign conducted in 8
provinces to explore the relationship
between the immunization status of the
household head and/or the -custodian
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mother as well as the routine immunization
of children from 0-1-year-old.

The study involved households in
provinces that had experienced the
organization of the yellow fever preventive
campaign during the period from April
2021 to January 2022, namely: Bas-Uele,
Equateur, Haut-Uele, Mongala, Nord-
Ubangi, Sud-Ubangi, Tshopo, and
Tshuapa. The target population comprised
the heads of household/caretaker and
mother/guardian, who responded to the
question about routine vaccination of their
infants in each province concerned with
yellow fever vaccination. The sample size
consisted of data collected from 8
provinces of the DRC concerned by this
study and beneficiaries of post-campaign

coverage against yellow fever. This
included 2224 heads of
household/caretakers/guardians with at

least a child aged 0-12 months drawn from
the database of 16344 individuals.

The wvariables of interest in the
quantitative study were gender, age,
province, vaccination status of the head of
household/caretaker mother, and
vaccination status of children in routine

EPI. Their operational definitions are
mentioned as follows:

Gender: Nominal variable
(male/female)

Age: Continuous variable (numeric),
determining vulnerability to disease, as
immune systems vary with age. Infants,
young children, and elderly people are
more susceptible to infection.

Province: Nominal variable (province
name), any DRC province that benefited
from the mass yellow fever vaccination
campaign between April 2021 and January
2022.

Vaccination Status of Head of
Household/Caretaker Mother: A nominal
categorical ~ variable  (vaccinated/not
vaccinated), which may influence
children's vaccination decisions.
Additionally, this may also serve as an
indicator of health awareness and access to
vaccination services in a household.

Vaccination Status of Children in
Routine EPI: Nominal categorical variable
(vaccinated/non-vaccinated), combined
vaccination with yellow fever vaccine, and
measles being the last vaccine to be given
to children under one year of age according
to the DRC vaccination calendar.
Vaccinated means fully vaccinated in the
context of this study.

2.1. Hypothesis

HO: The vaccination status of heads of
household or custodial mothers has no
positive or negative impact on the
vaccination status of their children.

H1: The vaccination status of heads of
households or custodial mothers would
have a positive or negative impact on the
vaccination status of their children.

2.2. Processing and Analysis of
Quantitative Data
2.2.1. File Cleaning and Data

Processing. Prior to analysis, data
processing was carried out at three levels:

1) synchronization of the data of each
head of household/caretaker/mother and
her child

2) cleaning of the data concerning
children whose head of
household/caretaker/mother was under 14
years old and deletion of duplicates, and

3) extraction of the database
corresponding to the research question.

BioScientific Review
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2.2.2. Data Analysis Method. The
database in Excel was exported to SPSS
25® for statistical analyses. Afterwards, a
triangulation of result was conducted using
SPSS and R software by another researcher
to determine the validity of the latter.

The chi-square test was used to verify
the relationship between the vaccination
status of heads of household/custodian
mother on the routine vaccination of their
children.

The choice of chi-square test in this
study was motivated by the nature of data
(the two variables are categorical and
binary). In this study, the null hypothesis
stated that there was no association
between the vaccination status of the head
of household and that of children. This fits
in well with the research objective, which
was to establish a direct relationship
without involving other variables and
without concern for the principle of cause
and effect by seeking to model.

2.3. Qualitative Component

The qualitative component is a
descriptive phenomenological study that
allowed to explore the lived experiences of
the participants on routine EPI vaccination
of children from 0-12 months. This was
done by observing and describing the
meaning attributed to their experiences of
immunization from birth

777777 The
qualitative part of the study was conducted
by holding interviews with heads of
households in the Province of Tshuapa.
This province was chosen due to its
proximity to 8 provinces, its resources, and

knowledge of the field. The target
population comprised heads of
households/caretakers/guardians who

agreed to participate in individual semi-
structured interviews (SSI) on the
importance of routine EPI vaccination of

Department of Life Sciences

infants (aged 0-1 year). Purposive non-
random sampling was done to capture the
experiences of heads of households or
custodial mothers in Tshuapa Province who
voluntarily agreed to participate in this
study in order to learn about their
experiences with routine immunization as
well as yellow fever vaccination.
Participants were recruited using a
snowball method. First two days were
utilized to identify participants and
schedule appointments. The remaining
days were reserved for interviews.

Data was collected through semi-
structured interviews using an interview
guide (Table 3). Faced with the difficulty of
getting to the participants' respective
homes, new information technology tools
were used, in particular WhatsApp video
calls with 3 smartphones, one of which was
used by a facilitator to film the interviewee,
two of which were used by the principal
investigator (one to exchange information
from a distance while collecting gestures,
emotions, and pauses; and the other was
used as a recorder to facilitate the post-
interview auditions).

The appointments were scheduled by
the facilitator who briefed the participants
on the inclusion and non-inclusion criteria
as well as presented free and informed
consent form to the participants for
signature. The analysis of the qualitative
data was done with the Atlas.ti 22®
software. The data analysis was based on
Giorgi's method, which proposed four steps
to guide in the analysis [15][20][22]. These
steps are as follows:

e Listening the entire audios to get an
idea of the whole situation

e Delimitation of the units of meaning

e Coding of meaning units into sensible
statements of their lived experiences

Volume 7 Issue 1, 2025
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e Categorization of meaning units to
allow for a good synthesis

The rationale behind choosing
phenomenology in this study is as follows:

Individual-centered Approach:
Phenomenology was chosen over other
qualitative methods, such as grounded
theory, because it allows for deeper
immersion in the participants’ lived
experiences. Grounded theory often
focuses on developing theories from data,
which may sometimes downplay the
importance of individual experiences.
Phenomenology, on the other hand, aims to
understand how parents experience and
interpret their reality, which is crucial when
tackling sensitive subjects, such as
vaccination.

Contextual Relevance: In the specific
context of yellow fever vaccination in the
DRC, it is essential to understand not only
the decisions made, however, also the
emotions and beliefs that underpin these
decisions. Phenomenology has enabled the
exploration of emotional and cultural

dimensions,  offering an  enriched
perspective that can guide public health
interventions.

The use of phenomenological
approach in this study strengthened the
understanding of parental vaccination
decisions by focusing on lived experiences
and providing a rigorous analysis that
values the voice of participants. This
methodological choice was particularly
suited to addressing complex public health
issues in a specific cultural context. A
second analysis of the data was conducted
by a team of two researchers, with the
objective of triangulation. The application
of data triangulation by a second team of
researchers for this study was an essential
methodological process to ensure the
validity and reliability of results.

This final guide contains the questions that
guided the interviews (each interview
began with a reminder of consent, followed
by a greeting, and ended with a thank you
for participating)

Table 1. Individual Semi-Directive Interview Guide

Objectives Questions Booster Questions
o Age
e Sex
. Can you e Number of children aged 0 -12 months
Collect socio- .
demoeranhic data introduce and over
grap yourself? e Education level
e Occupation
e Living environment (Urban or Rural)
Are you
lgi (:};:%;SII;W vaccinated e Did you receive the YF vaccine during
dat against Yellow the campaign or on other occasions?
ata Fever?
Iigrrllds;s;rézl g;e e Who decides whether your children are
P Why do we vaccinated ?

role of routine
EPI vaccination
and who

vaccinate babies? e

Do you know the importance (role) of
vaccination ?

BioScientific Review
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Objectives Questions Booster Questions
influences this What are your positive or negative
vaccination experiences with vaccination?

Are there any members of your household
who oppose vaccination?
For what reasons do they oppose?

Know the level of
knowledge about
Yellow Fever

Do you know the
yellow fever
disease ?

How does it manifest itself in a person?

Do you know your infant's immunization

Get the How are you schedule?
knowledge on the tracking your Are you in the habit of following your
Immunization child's child's vaccination status?
Schedule immunizations ? If you forget or are unable to do so, who
will take over?
e If you were a community leader or health
official, what would you do to convince
What advice can heads of households/caretakers to
To have the . continue to vaccinate their children?
you give to other . .
proposals and e What is one message you can give to
. parents and .
suggestions heads of households/caretakers regarding

caregivers?

child immunization?

Is there anything else you would like to
add?

2.4. Data Triangulation

Triangulation Process: Triangulation
was achieved by involving a team of two
researchers who carried out a second
analysis of the qualitative data. This made
it possible to compare the results initially
obtained by the team, thus reinforcing the
robustness of the conclusions drawn. This
was particularly useful to determine the
consistency and completeness of the data,
ensuring that interpretations were not
biased by the perspectives of a single
analyst.

Cross-checking: The codes and
categories resulting from the initial analysis
were subjected to a cross-checking process
between the two teams. This process
identified and validated the emerging
themes, ensuring that participants' lived

Department of Life Sciences

experiences were accurately represented
and interpreted. By comparing the analyses,
the researchers were able to discuss
potential discrepancies in data
interpretation.

2.5. Resolution of Discrepancies

Resolution Methods: In the event of
discrepancies between the two teams'
analyses,  several  strategies  were
implemented. Meetings were organized
between the two research teams to discuss
differences in interpretation and to explore
the wunderlying reasons for these
discrepancies. These collaborative
discussions helped refine the codes and
categories, resulting in a synthesis that
more accurately reflected the participants'
lived experiences.

Volume 7 Issue 1, 2025
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Final Consensus: The aim was to reach
consensus on the final interpretations,
which not only strengthened the
methodological rigor of this study,
however, also enriched the understanding
of factors influencing yellow fever
vaccination. This collaborative process
made it possible to integrate different
perspectives, increasing the depth and
richness of results.

Finally, data triangulation by a second
team of researchers played a vital role in
improving the validity and reliability of the
vaccination study results.

The cross-checking of codes and
categories, as well as the collaborative
resolution of discrepancies ensured that the
conclusions were based on a rigorous and
comprehensive  analysis of  parents'
experiences of their children's yellow fever
vaccination.

2.6. Ethical Aspects

This study was carried out after the
approval of the National Health Ethics

Committee of the DRC
(n°398/CNES/BN/PMMF/2022 of
05/10/2022). A free and informed consent
form explaining the purpose,

confidentiality, and voluntary participation
was presented to the participants. The
data collected during this study remained
strictly confidential and did not mention the
names of the participants.

The individual interviews and guide
were completely anonymous and a code
was assigned to each participant upon
inclusion in the study (P1, P2, through Pn).

The conversations were recorded and
then anonymized. The recordings were
only heard by the principal investigator in
charge of the study and were destroyed
after hearing. The identities of participants
were never revealed.

s« ——|BSR

3. RESULTS

Total Population: A total of 16,344
individuals participated in the survey of
yellow fever vaccination coverage in 8
provinces of the DRC between April 2021
and January 2022.

Heads of Households Sample: Among
this population, 2,224 were heads of
household or custodial mothers with at least
one child aged 0-12 months. Of this

population, 55% were females and
approximately 45% were males. The
average age of the heads of

households/caretakers was 33+11.50 years.
The provinces with the highest number of
heads of households/caretakers with babies
waiting for their first birthdays were
Equateur with 27%, Haut Uele 19%
followed by Tshopo 16% (Table 2).

Regarding the vaccination status of the
heads of households or custodial mothers in
8 provinces covered by the study, 78.5% of
the heads of households or custodial
mothers in 8 provinces were vaccinated and
21.5% were not (Table 2). For the
vaccination status of children in routine
EPI, 68.2% of children in 8 provinces were
regularly vaccinated in routine EPI and
about 31.8% did not follow routine
vaccination (Table 2). The evaluation of
relationship between the immunization
status of heads of households and/or
custodial mothers and the routine
immunization of infants in 8 provinces
targeted by this study informed that 53.2%
of children with their custodial mother as
the head of household who was not
immunized were immunized. It should also
be noted that 27.7% of unvaccinated
children were heads of households or
vaccinated custodial mothers (Table 3).
However, the results showed that there was
a relationship between the immunization
status of the heads of households or

BioScientific Review
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custodial mothers and routine EPI
immunization (72.3%) (Table 3). This
relationship is statistically significant. This
is because the analysis showed a significant
relationship between the vaccination status
of the heads of households or custodial
mothers and the regular immunization of
children, with a chi-square test indicating

7?=62.706 and p=0.000. Consequently,
these results showed that the null
hypothesis was not accepted (H0). The
alternative hypothesis (H1) was accepted.
Therefore, there is a statistically significant
relationship between vaccination of the
heads of households or custodial mothers
and routine EPI vaccination (Table 3).

Table 2. Results of the Descriptive Analysis of Quantitative Data

Frequency Percent

Variables (N=2224) %, M SD
Sex of respondent de Female 1227 55.2
l'enquété Male 997 44.8
Age 3345 11.50
Bas Uele 297 13.4
Equateur 600 27.0
Haut Uele 424 19.1
Province Mongala 229 10.3
Nord Ubangi 267 12.0
Sud Ubangi 30 1.3
Tshopo 349 15.7
Tshuapa 28 1.3
Vaccination status of .
Head of Household o Vaccinated 1745 78.5
Custodian Mother Not Vaccinated 479 21.5
Vaccination status of EPI ~ Vaccinated 1516 68.2
child routine Not Vaccinated 708 31.8

Table 3. Distribution of Respondents According to Immunization Status of the Head of
Household/Coustodian Mother and Routine EPI Immunization of Children Aged 0 to 1

Year in the 8 Provinces

vaccination for children 0-1

year old

2
Vaccinated Not fou * g
Vaccinated
immunization _ Vaccinated 1261 (72,3%) 484 (27,7%) 1745 (100%)
status head of Not o o o
household Vaccinated 255 (53,2%) 224 (46,8%) 479 (100%) 62.706 0.000
/caretaker Total 1516 (68,2%) 708 (31,8%) 2224 (100%)

3.1. Study Population

. A total of 10 custodial mothers from
Tshuapa Province, with a child aged 0-12
months, voluntarily agreed to participate in

Department of Life Sciences

individual SSIs for this study during the
period October 6-11, 2022. Of the 10
participants, only one was a grandmother
(custodian of the child) and the other 9 were

UMT—>55
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mothers of their children. Two mothers had
a university education and one was still
pursuing university education. Half of the
participants were not employed and all
interviews were conducted in the
participants' homes.

All custodial mothers were vaccinated
and 6 out of 10 children were fully
vaccinated including yellow  fever
vaccination. Moreover, 2 children were
partially vaccinated due to their age (less
Figure 1

Themes and Codes

Protection against vaccine-

preventable epidemics

than 9 months), 2 children were not fully
vaccinated and were waiting for the last
measles and yellow fever vaccines to be
caught up. The age of custodial mothers
ranged from 19-49 years and the average
age was 30+10.55 years.

3.2. Emerging Themes

From the analysis of interviews of 10
study participants, the main themes that
emerged were as follows (Figure 1).

a Decision made by the mother

Decision made by two parents

Protection against epidemics and Knowledge Vaccinati

reinforces antibodies about routine NN Decision made by grandmother
EPI and Yellow Decision

Prevents diseases in children Fever making

Regular monitoring of immunization Parental Positive

periods Empowerment experignce. with Positive experience

Vaccination follow-up of the child through vaccination

the CPS

Follow-up of vaccination periods on
vaccination appointments by the hospital

Relay in case of prevention

No opposition to vaccination

Note. Boxed and numbered texts are themes. Unframed texts are units of meaning (codes)

3.2.1. Knowledge about Routine EPI
and Yellow Fever Vaccination. The
majority of participants emphasized routine
EPI vaccination and recognized that
vaccination protects against vaccine-
preventable epidemics, as indicated by
some of the verbatims:

P5: “The vaccine is necessary”.

P3: “I know the importance of vaccination,
it allows to protect the child against
diseases that can attack them”

P1: “Children are vaccinated according to
their age in order to prevent them from
being hit by future epidemics”

P9: “So, um, it's just for protection”
P10: “Vaccination protects the children

against Tetanus. It keeps the family and the
child safe”

Two custodial mothers did not have
sufficient information about vaccination
and were dubious about the importance of
routine child immunization.

BioScientific Review
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Following the content of interview
hearings, half of the participants showed
some symptoms of yellow fever that they
remembered.

P2: “Fever, fatigue, yellow hands, yellow
urine”

P6: “I know about yellow fever. In our
country we call it Hepatitis, its symptoms
are the yellow color of eyes, yellow urine,
and the whole body of the child can
become yellow too”

P1: “Yes, I was vaccinated. I know the
yellow fever disease, the eyes are colored,
the whole body is also colored”

P10: “The eyes become yellow. I forgot
the rest of the signs”

In hearing participant interviews, two
custodial mothers indicated that they did
not know the symptoms of yellow fever.

P9: “I don't know the signs”

3.2.2. Vaccination Decision-making.
The decision to vaccinate the child was
influenced by the custodial mother for 9
participants and only one participant
reported that the decision to vaccinate the
child was a joint decision between the two
parents. This decision was made by the
mother or both parents based on knowledge
of the importance of vaccination [23]

P2: “I make this decision as a mother”

P7: “I am the one who takes care of the
child's vaccination, my husband does not go
to the CPS to decide on the child's
vaccination. He never objected to it”
P4: ”I am the one who decides on the
vaccination of my baby, he had the first
vaccine at birth, then the second after 45
days, I am waiting for the next vaccine”

P5: “Until then, I am the one who decides
on the child's vaccination,
P1 : It is both of us who decide on the
vaccination of our children”

Department of Life Sciences

3.2.3. Positive Experience with
Immunization. Positive experience with
vaccination was reported by 7 custodial
mothers and the other 3 were primiparous
and did not report a positive or negative
experience. Their accounts were found in
the following verbatim:

P6: “Measles, known in the Congo as
"KITUTU", was  eradicated  with
vaccination”

P2: “Positive experience, since I started to
vaccinate my children from birth, my
children do not get sick regularly, and they
do not get fevers in any way. Vaccination
allows them to fight against epidemics”

P1: “As a testimony, a child not vaccinated
against polio or measles is easily attacked
by these epidemics. In our household, no
one is opposed to the vaccination of
children”

P7: “Good experience, vaccinated children
live very well, I have always encouraged
parents to get their children vaccinated”

P8: “No one in our household is opposed to
vaccinating children. No one from outside
or family member can give us negative
injunctions.  Vaccination is a good
experience”

P9: “I have no bad experience because
vaccination protects children, so far for me
it is a good thing”

3.2.4. Parental Empowerment. All
participants stated that they strictly
adhered to the vaccination schedule for
their children.

P2: “I'm used to following it closely. I try
not to forget the vaccination dates up to the
age of 9 months”

P3: “I'm used to keeping track of my child's

immunizations. I wuse the vaccination
calendar and appointments given at the
hospital”
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P5: “I regularly follow the vaccination
appointment dates, they are marked in the
follow-up card”

P6: “T follow the dates given to us at the
hospital, the first dose, followed by the
second after 45 days, and so on. If you lose
your card, you have to pay S000FC to get
another one”

P8: “I follow up from birth, the child is
given the first vaccine, then the second after
1 month, and for the rest, I have a
vaccination card and appointment”

P10: “I used to follow up on my baby's
vaccination according to the dates fixed at
the hospital. If it's the 15th of month, they'll
tell you to come afterwards, for instance the
15th of next month. The dates were marked
in the card and I used to follow that
regularly”

Two participants commented on not using
the relay if they forgot. This is due to the
awareness of the importance of
vaccination.

P10: “No, I can't forget”

P8: “I cannot forget the days of
appointment, even if this month. I was not
away for financial reasons, the next
appointment I will always recover”

One participant said that if she forgot, her
husband should take over if he was careful.
Otherwise, she would make up for it.

P6: “To be reminded by my partner”.
4. DISCUSSION

Out of a sample of 2224 heads of
households/custodian mothers with at least
one child from 0-1-year-old, 55% were
women and about 45% were men. This
proportion remained close to the results
found in the post-campaign survey of
coverage against yellow fever in 7

s8 ——|BSR

provinces of the DRC, that is, 45.86% of
men against 54.14% of women [24]

Regarding the vaccination status of
children in routine EPI, 68.2% of children
in 8 provinces were regularly vaccinated in
routine EPI and about 31.8% did not follow
routine vaccination including 27.7% of
unvaccinated children with vaccinated
parents (Table 2). This proportion of
vaccinated children remains low and below
80% required by WHO. However, it
exceeds the safety threshold of 60%
vaccine coverage and remains below the
80%  threshold to suppress local
transmission [25]

It was also noted that, since 2019,
global measles vaccination coverage
(MCV1) has decreased from 86% to 81% in
2021 during the COVID-19 period, its
lowest known rate since 2008 [26]. The
continued decline in routine vaccine
coverage from 2020 to 2021 is due to many
factors, including pressure on health
systems due to COVID-19 and the supply
of COVID-19 vaccines. The situation has
led to disruptions in supply chains, human
resources and financing. In some countries,
increased misinformation and reluctance to
vaccinate are probably also contributing to
the drop in the number of cases. Unless
urgent measures are taken to restore
vaccination programs, the risk of epidemics
of vaccine-preventable diseases is likely to
persist [27]. Nevertheless, the Yellow fever
vaccination coverage in our study, 68.2%
of children aged O - 1 year in 8 provinces in
DRC remain significantly lower than the
coverage routine EPI for children aged 12
to 23 months in South Africa, Ethiopia, and
Cameroon.  These  countries  have
vaccination rates of 76.8%, 94%, and
96.3%, respectively [28][29][30].
However, in Nigeria, the national coverage
routine PEV in 2014 was 30.6% [31], and
in Uganda, it was less than 50% in 2014

BioScientific Review
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[32]. These results are far superior to the
multivariate analysis of a study conducted
on vaccination coverage among Quebec
children which indicated that 23% of
parents hesitated to vaccinate their children
[33]. The results of the bi-variate analyses
showed that, the null hypothesis was not
considered. There was a statistically highly
significant  influence = between  the
vaccination status of the heads of
households or mother caretakers on the
routine EPI vaccination of children aged 0-
12 months. Thus, there was a relationship
between the immunization status of the
heads of households or custodial mothers
and routine EPI vaccination (x?=62.706;
p=0.000) (Table 3).

This result of the bi-variate analysis
showed that there was a statistically
significant  relationship  between the
vaccination of the parents and that of
children (Table 3). Thus, an explanation
was sought in the qualitative part by
interviewing some custodial mothers in
Tshuapa Province about their experiences
with routine EPI wvaccination of their
children aged 0-1 year.

A total of 10 custodial mothers from
Tshuapa, with a child aged 0 to 12 months,
voluntarily agreed to participate in
individual semi-directive interviews for
this study during the period from October
6M-11% 2022. From the analysis of the
interviews, the main themes that emerged
included the importance of knowledge of
routine EPI and yellow fever vaccination,
decision to vaccinate, positive experience
with vaccination, and parental
empowerment (Figure 1).

In this study, following the interview
hearings, half of the participants talked
about some symptoms of yellow fever that
they remembered. The majority of
participants emphasized routine EPI

Department of Life Sciences

vaccination  and  recognized  that
vaccination protects against vaccine-
preventable epidemics. These results were
consistent with those found in the study
conducted in the Luiza Health Zone in
Central Kasai, DRC, which reported that 8
out of 10 mothers of children aged 0-11
months were aware of the importance of
full infant immunization [29]. On the other
hand, the study conducted in Niamey on the
determinants of the immunization status of
infants under 12 months of age admitted in
two hospitals indicated that the advantages
and the principle of immunization were
known by the majority of mothers in both
hospitals [34]. Indeed, several authors [35]
noted the impact of parents' level of
education on the decision to vaccinate their
children [29].

The decision to vaccinate children was
influenced by the custodial mother for 9
participants and only one participant
reported that the decision to vaccinate
children was a joint decision between the
two parents. This decision was made by the
mother or both parents based on knowledge
of the importance of vaccination. This can
be justified by the results of other studies
which showed that the use of Antenatal
Consultation and Pre-school Consultation
services and maternal education were
associated with complete vaccination of

4.1. Positive
Vaccination

Experience with

Positive experience with vaccination
was reported by 7 custodial mothers and the
other 3 were primiparous and did not report
any positive or negative experience.
Indeed, a study was conducted in Mali in
two health districts, namely Kabalabougou
and Sangarebougou of Bamako on
poliomyelitis. The study revealed that the
decision of mothers of children under one

UMT—>9
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year of age in these two health areas was
impacted by their positive perception of
vaccination [41].

4.2. Parental Empowerment

The results of this study showed that
parents take responsibility for their
children's vaccination. Participants also
reported that they strictly adhered to the
vaccination schedule for their children. In
contrast, the results found in Flanders,
Belgium, revealed that the recommended
MMR1 vaccination schedule was not
adhered to by many of the infants' mothers
[42].

Three participants said that they did
not use relay in case of forgetfulness. This
was due to the awareness of the importance
of vaccination. The study conducted in
Banqui in the Central African Republic
emphasized  that  sensitization and
awareness of the importance of vaccination
and compliance with the EPI vaccination
schedule by parents, as well as retraining of
health personnel in vaccination, would
reduce missed opportunities for vaccination
among children aged 0-11 months [43].

It should be noted that the interviews
were conducted in only one province due to
the lack of resources and time, which did
not really provide the lived experiences of
parents in these 8 provinces. All the
participants who accepted freely and
voluntarily were vaccinated mothers and
the majority of children were also
vaccinated. Resultantly, this study did not
raise reasons for non-vaccination which
could be due to the parents’ refusal of
getting their infants vaccinated. This
represents a limitation to the current study
since these hesitations and total oppositions
often lead towards a decrease in family and
environmental protection against vaccine-
preventable disecases [44] and to an
insufficiency of the vaccine coverage [45].

4.3. CONCLUSION

The main objective of this study was to
explore whether the parental vaccination
status on yellow fever vaccination
influenced the routine vaccination of
children aged 0-1 year. Moreover, the study
also aimed to understand their lived
experiences pertaining to the importance of
routine vaccination for children.

The current study indicated that 53.2%
of children with a non-immunized custodial
mother or head of household were
immunized. Although, the decrease in
immunization coverage in the DRC was
noted in recent years (3,4). Furthermore,
the study also showed that the proportion of
unvaccinated children with vaccinated
parents was 27.7%. This proportion is of
concern for the DRC.

The qualitative study showed that the
importance of parental knowledge about
immunization and yellow fever, positive
experience with immunization, the decision
to immunize, and parental accountability
are among the factors that could influence
the decision of heads of households and/or
custodial mothers about routine child
immunization. Therefore, the EPI and the
Ministry of Health as well as Hygiene and
Prevention of the DRC should take these
factors into account in the immunization
campaigns. Additionally, parental
awareness sessions should be arranged and
emphasis must be placed on these topics
during  Antenatal and  Pre-school
Consultation Services which could increase
national immunization coverage.
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