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actively tracking incompletely vaccinated children in our centers to reduce the
burden of vaccine-preventable diseases.
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1. Introduction

Vaccination is a key element of primary healthcare and an undeniable human right
[1]. Vaccines are also essential for preventing and combating outbreaks of infectious
diseases [2]. However, despite enormous progress, vaccine coverage has stagnated
in recent years, with 23 million children not being vaccinated in 2020 [1].

Missed opportunities for vaccination (MOV) in children include any visit by a
child who is eligible for vaccination but who, despite having no contraindication,
is not vaccinated, partially vaccinated, or not up-to-date, and who does not receive
all due vaccine doses at a healthcare facility [3].

Thus, despite government efforts and the implementation of the Expanded Pro-
gram on Immunization (EPI), it is clear that some children still do not receive all
the vaccine doses scheduled for their age for various reasons. To address missed vac-
cination opportunities (MOV), the EPI provides for the possibility of administer-
ing missed vaccines up to the age of 23 months. This requires a series of interven-
tions aimed at improving community knowledge and practices, raising awareness
among health workers, and promoting the integration of vaccination with other
health services [3] [4].

Avoiding MOV should remain a priority in low-resource settings, in line with the
new “Immunization Agenda 2030” [5]. However, the prevalence of MOV was 60%
in Gambia, 75.1% in Cameroon and 75.46% in a multilevel mixed effect analysis
of demographic health and surveys in Sub-Saharan African countries [6]-[8]. This
prevalence of MOV was comparable in urban and rural communities [7] [9]. The
main reason for MOV in these studies was limited vaccination hours (58.6% in ur-
ban areas and 62% in rural areas), presentation of the children on the “wrong” im-
munisation days (72.2%), false contraindications to vaccination by the health work-
ers (13.9%), unavailability of vaccines (8.3%) and refusal to open a new vial by the
health workers (5.6%) [9] [10].

In Burkina Faso, many challenges remain in the implementation of the EPI, par-
ticularly with MOV. In a 2020 study in Burkina Faso, 76% of children eligible for
vaccination had missed opportunities [11]. In addition, a 2016 study at the Sanou
Sourou University Hospital noted 50% MOV [12]. Few studies have been conducted
in a hospital setting on missed vaccination opportunities. The aim of this study was
to evaluate missed vaccination opportunities in children under 59 months of age
admitted to the Pediatric Department of CHU-YO.
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2. Patients and Methods
2.1. Study Type and Period

This was a descriptive cross-sectional study of the vaccination status of children
aged 0 to 59 months attending the Pediatric Department of CHU-YO. Data was
collected from July 15, 2023, to November 15, 2023.

2.2. Study Population

Our study included all children under 59 months of age admitted to the Pediatric
Department of CHU-YO during the study period. All children with an available
and usable vaccination record were included. Children for whom vaccination was
contraindicated were not included. A structured questionnaire was used to collect

information from consenting mothers/caregivers and health workers.

2.3. Data Collection Technique

Data were collected through interviews with parents or guardians using a question-
naire and by reviewing each child’s vaccination record at the outpatient clinic and
in the various inpatient units of the Pediatric Department of the CHU-YO. A self-
administered questionnaire was given to the health workers present.

The variables collected were socioeconomic and demographic data, children’s
personal and family history, vaccination status, missed opportunities for vaccina-
tion, and the reasons for MOV. The vaccination schedule used was that of the Ex-
panded Program on Immunization in force in Burkina Faso in 2023. A child was
considered up-to-date with their vaccines if they had received all the vaccines they
were supposed to receive for their age. A child was considered correctly vaccinated
if they had been vaccinated according to the EPI and non-EPI vaccine schedules
[13]. A child was considered completely vaccinated if they had received all EPI and
non-EPI vaccines. The Expanded Program on Immunization (EPI) targeted 13
diseases in children from 0 to 15 months, including vaccines at birth (tuberculosis,
polio, hepatitis B); at 2 months (diphtheria, tetanus, pertussis, hepatitis B, Hae-
mophilus influenzaeb (Penta 1), poliomyelitis, rotavirus diarrhea, pneumococcal
infection); at 3 months (Penta 2, poliomyelitis, rotavirus diarrhea); at 4 months
(Penta 3, poliomyelitis, rotavirus diarrhea, pneumococcal infection); at 9 months
(measles, rubella, yellow fever poliomyelitis, and pneumococcal infection); and at
15 months (measles, rubella, and serotype A meningitis) [13]. Non-EPI vaccines
for children under 59 months of age included vaccines against meningitis (sero-
type ACYW135) between 18 and 24 months, typhoid fever from 2 years of age,
Penta 4, pneumococcal infection, rotavirus diarrhea, poliomyelitis between 16 and
18 months, and the measles, mumps, and rubella (MMR) vaccine from 15 months
of age [13].

2.4. Data Processing and Analysis

The collected data were entered into a microcomputer and analyzed using STATA
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and SPSS software. We described the socio-demographics and clinical character-
istics of study participants. The proportion of MOV and its 95% confidence inter-
val was estimated. Quantitative data were described using means and standard de-
viations. Categorial data were described with proportions.

2.5. Ethical and Deontological Considerations

For our study, we received the agreement of the general management of the CHU-
YO for data collection, as well as the approval of the Ethics Committee for Health
Research N°2023-07-185. Data were collected after explaining the study, obtaining
signed informed consent from parents, and filling out anonymous forms. Data were

processed anonymously to ensure the confidentiality of all patients.

3. Results

Overall, 700 children were admitted to the Pediatric Department of CHU-YO dur-
ing the study period. Among them, 280 (178 children aged greater than 5 years, 100
with vaccination cards unusable/unavailable and two for patient’s consent refusal)

were not included (Figure 1).

[ Eligible children (N=700) ]
Children not included (N=280)
e  Aged greater than 5 years (n=178)
e  Vaccination cards
unusable/unavailable (n=100)
e Patient’s consent refusal (n=2)
[ Children enrolled (N=420) ]

Figure 1. Study participants’ flow chart of recruitment.

3.1. Socioeconomic and Demographic Characteristics of the Study
Population

The study involved 420 children and their caregivers. Of these, 36% (150/420) of the
children were not hospitalized. The average age of the children was 15.84 months
with a standard deviation of 16.61 months, and an age range from 0 to 59 months.
Males accounted for 59%. The majority of children (98%, 411/420) were born in a
health center. There were 74/85 health workers, including 12 doctors and 62 para-
medics. Females represented 60 cases, or 81.08%; 65, or 87.83%, had more than three

years of experience. Table 1 shows the characteristics of children and their parents.
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Table 1. Socioeconomic and demographic characteristics of children and their parents

(n = 420).
Variables Frequency %
Children’s age group
<24 months 309 73.57
>24 months 111 26.43
Gender
Male 248 59
Female 172 41
Origin
Urban 296 70.5
Peri-urban 76 18.1
Rural 48 114
Rank in sibling group
1st 149 35.48
2nd - 3rd 158 37.62
4th and more 113 26.9
Mothers’ age (years)
15to 19 66 15.71
20 to 34 296 70.48
35to 49 58 13.81
Mothers’ education level
Uneducated 178 42.4
Primary 53 12.6
Secondary 137 32.6
Higher 52 12.4
Mothers’ socio-professional category
Salaried 33 7.86
Trader 67 15.95
Farmer 44 10.48
Informal sector 71 16.9
Housewife/unemployed 205 48.81
Mothers’ mode of transport
Foot 90 21.43
Bicycle 130 30.95
Motorcycle 190 45.24
Car 10 2.38
Distance from home to health center (km)
0Oto5 248 59.47
5to 10 121 29.02
10 to 15 35 8.39
More than 15

13

3.18

DOI: 10.4236/0jped.2025.155082

875

Open Journal of Pediatrics


https://doi.org/10.4236/ojped.2025.155082

A. Kalmogho et al.

Continued

Fathers’ education level

Uneducated 161 38.33
Primary 82 19.53
Secondary 105 25

University 72 17.14

Fathers’ socio-professional category

Salaried 98 23.3
Trader 98 23.3
Farmer 60 14.3
Informal sector 134 319
Student 12 2.9
Other 18 4.3

3.2. Overall Missed Vaccination Opportunities for EPI Vaccines

Missed opportunities for EPI vaccination were observed in 156 children (37.14%,
95% Confidence interval: 32.51% - 41.96%). At the first contact and at 15 months,
MOV were 10.7% and 71.9%, respectively. The non-EPI Penta-Polio booster between
16 and 18 months was not administered to any child. The non-EPI vaccines against
typhoid fever and meningitis (ACYW135, AC) were administered to one and two
children, respectively (Table 2).

Table 2. Distribution of children by vaccination contact and MOV at CHU-YO.

Vaccination Contact

Vaccines received 0 to 24 months
Birth

Two months

Three months

Four months

Nine months

Fifteen months

Frequency (Up-to-date) % (Up-to-date) MOV (%)
375 89.3 10.7

298 71 29

276 65.7 34.3

254 60.5 39.5

203 48.3 51.7

118 28.1 71.9

3.3. Reasons for Missed Opportunities for Vaccination

The main individual reasons for missed vaccination opportunities were: lack of com-
munication about non-EPI vaccines (60.71%), parents’ lack of knowledge of the
EPI schedule (49.76%), and child illness (25.71%). For health workers, the reasons
cited were lack of training on vaccination in the previous two years (81.08%), not
systematically checking the health record during consultation and at hospital dis-
charge (79.72%), and stockouts of EPI vaccines at the health center (71.62%). Table

3 shows the reasons for missed vaccination opportunities.
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Table 3. Reasons for missed vaccination opportunities at CHU-YO.

Reasons for non-vaccination Number Frequency
Individual reasons for MOV (n = 420)

Parents’ lack of knowledge of EPI schedule 209 49.76
Lack of communication about vaccines 255 60.71
Parents’ unavailability 21 5.00
Parents’ forgetfulness 29 6.90
Lack of access to health center 5 1.20
Loss of child’s health record 3 0.70
Abandonment due to travel 13 3.10
Appointment date not noted in record 17 4.04
Cost of non-EPI vaccine unaffordable for parents 11 2.60
Illness 108 25.71
Hypotrophia 24 521
Other* 5 1.20
Reasons from health workers (n = 74)

Not systematically checking health record 59 79.72
Correctly named target group for EPI 38 51.35
Service organization 21 28.37
Lack of training on vaccination in the past 2 years 60 81.08
Lack of staff 8 10.81
Inadequate vaccine packaging (concern about vaccine wastage) 5 6.75
Stockout of EPI vaccines in the health center 53 71.62
Unavailability of non-EPI vaccine in pharmaceutical depots, pharmacies, or 3 270
hygiene services

High cost of non-EPI vaccines 5 6.75

*High cost, insufficient state subsidy for non-EPI vaccines 2, forgot appointment date 2, and vaccine hesitancy 1.

4. Discussion
4.1. Missed Opportunities for Vaccination

Overall, missed opportunities for vaccination were observed in 37.1% of children
attending the Pediatric Department of the CHU-YO. At the first contact and at 15
months, the rates were 10.7% and 71.9%, respectively. The high rate of MOV high-
lights the efforts needed to improve the extent of national coverage for children,
enhance timely vaccination, and ensure greater equity [4]. An analysis using data
from Demographic and Health Surveys (DHS) noted that 36% of children aged
12 - 23 months and 24% of children aged 24 - 35 months were fully vaccinated
according to the national vaccination schedule [14]. Other authors have found
mixed results in the literature. In the Dominican Republic, South Africa, and the
Central African Republic, the prevalence of MOV in children under 5 years of age
was 43.7%, 27.3%, and 33%, respectively [15]-[17]. In Nigeria, the prevalence of
MOV in children aged 0 to 23 months was 36.15% and 32.8% [18] [19]. Higher
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rates were found in Gambia, by Doctors Without Borders (MSF), in Malawi, in
Cameroon and in Burkina Faso, at 60%, 64.6%, 66%, 75.1% and 76%, respectively
[6] [7] [11] [20] [21]. The overall frequency of missed opportunities for vaccina-
tion in BF remains high and requires research to better understand the reasons for
these MOV.

The low MOV rate at the first contact (birth) compared to subsequent contacts
could be explained by the systematic vaccination of newborns at birth in the absence
of contraindications. The more vaccination contacts increase, the more MOV in-
creases [7] [10]-[12]. This also explains why children did not receive the booster
doses for EPI and non-EPI vaccines. Children beyond their second year of life are
particularly vulnerable to MOV. It is strongly recommended that vaccination eli-
gibility be assessed as a routine healthcare practice, regardless of the reason for the
visit, by screening the vaccination record. Strengthening the implementation of
“second year of life” visits and catch-up activities is a proposed strategy to reduce
MOV [15].

4.2. Regarding the Reasons for Missed Opportunities for
Vaccination

The main individual reasons for missed opportunities for vaccination were a lack
of communication about vaccines (60.71%), parents’ lack of knowledge of the EPI
schedule (49.76%), and illness in children (25.71%). For health workers, the rea-
sons cited were lack of training on vaccination in the previous two years (81.08%),
not systematically checking the health record during consultation and at discharge
(79.72%), and stockouts of EPI vaccines at the health center (71.62%).

Lack of knowledge and information about vaccines among parents and caregiv-
ers was a frequent reason for MOV [9] [12] [20] [22]. Illness and hypotrophy were
cited by parents, which led to the postponement of vaccination visits due to benign
acute illnesses, antibiotic treatment, or convalescence, which they mistakenly clas-
sify as contraindications to vaccination [4] [22]. This highlights the importance of
educating parents during medical contacts to correct misconceptions about eligi-
bility (including false contraindications), and to provide basic knowledge about
the vaccination schedule and catch-up schedules [4]. It is also necessary to remind
mothers of appointments by telephone, home visits, and consultations, and to prevent
vaccine stockouts by training health workers at the center in stock management.

The reasons perceived by health personnel concern their knowledge, attitudes,
and practices as well as the health system. The lack of training highlights the need
for continuous professional development for health workers. In one study, health
workers felt that their knowledge of immunization was insufficient or outdated;
83% failed to correctly identify valid contraindications to vaccination [7]. This leads
to the failure or inability of health workers to select eligible patients. In addition,
the lack of vaccination status checks during routine visits or visits for curative care
or other services constitutes missed vaccination opportunities. Stockouts of vaccines

and/or vaccination supplies at the health center were also noted, consistent with other
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authors [20] [23].

Most missed opportunities are due to non-compliance with established policies
and procedures. Previous MOV assessments suggest several common reasons for
missed vaccination opportunities in health facilities, which include: the inability
of health workers to select eligible patients; perceived vaccination contraindications
by caregivers and parents; vaccine shortages; rigid clinical schedules that separate
curative services from vaccination areas; and parental or community opposition
to vaccination [3] [4]. There is a need to strengthen the training of health workers
on vaccination policies and practices, improve caregiver engagement, and ensure
that health workers verify vaccination documentation at every healthcare encoun-
ter [4] [19].

5. Limitations and Constraints

This study should be interpreted with certain limitations, including the data from
the parent and health worker questionnaires. The unavailability of some children’s
health records led us to exclude them from the study. We also excluded factors such
as the family’s financial capacity, place of residence, education, and health system
difficulties. Our study population cannot be considered nationally representative.
Despite these limitations, our study remains original and highlights the reasons for
MOV among both parents and health workers.

6. Conclusions

The study found a high frequency of missed vaccination opportunities in children
attending the center. As the number of vaccination contacts increased, so did the
rate of MOV. The reasons were multiple and included individual factors as well as
those related to health workers and the health system. The high rate of MOV un-
derscores the efforts needed to improve national child coverage and ensure timely
vaccination.

Actions to be taken include systematically checking the vaccination status of
children in health centers; training health workers on vaccination policies and
practices; and implementing communication strategies for social and behavioral

change.
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