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Abstract

Introduction: Children with special needs often miss essential health services, including routine immunisation, particularly
in low- and middle-income countries. This case investigation examines the factors contributing to a zero-dose status in a child
born with bilateral clubfoot in an urban area of the Arsi zone in Oromia Region, despite multiple contacts with a health facility.
Methods: A three-year-and-four-month-old boy born with bilateral clubfoot who had not received any routine childhood
vaccinations was identified during house-to-house monitoring for an integrated measles supplementary immunisation
campaign. Data were collected through interviews with the mother and health workers, review of medical records, and direct
observation.

Results: The child missed 21 vaccination opportunities across health facilities and community service points and remained
zero-dose at three years and four months of age. During each health facility visit, both health workers and the mother focused
solely on the primary purpose of the visit and the child’s vaccination status was never assessed. Contributing factors included
a lack of service integration, limited mother awareness of the vaccination schedule, and concerns related to stigma and social
discrimination associated with the child’s conditions.

Conclusions: This case report suggests that children with different degrees of birth defects may miss essential health services,
including routine immunisation, even when they have frequent contact with health facilities. Strengthening service integration
at all points, including rehabilitation centres, assessing vaccination status of all visiting children regardless of the purpose of
their visits, and enhancing health workers” and caregivers’ awareness are critical to preventing zero-dose status and reducing
missed opportunities for vaccination.
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Introduction
Ethiopia has been providing routine childhood
vaccinations through the Expanded Program on

Immunization (EPI) since 1980 to reduce mortality and

morbidity from vaccine-preventable diseases. At inception.

The EPI program included six vaccines:  Bacille
Calmette-Guerin (BCG), measles-containing vaccine
(MCYV), oral polio vaccine (OPV), diphtheria, pertussis,
and tetanus [1]. Currently, 13 antigens are provided during
the first and second year of life in Ethiopia [2,3].

Globally, approximately one in seven children does not
receive the first dose of the pentavalent vaccine by their
first birthday, which is commonly referred to as a
zero-dose [4). In 2023, 14.5 million infants did not receive
the initial pentavalent vaccine dose, indicating significant
gaps in access to immunisation services. However, among
the estimated zero-dose children, 7.5 million are truly
zero-dose, suggesting that 46.5% of zero-dose children
have had at least one contact with the immunisation system
[5]. The lack of adequate information to caregivers is
demonstrated as one of the contributing factors for zero

doses [6]. An additional 6.5 million are under vaccinated.

Of the 21 million under- and unvaccinated children, about
60% live in 10 countries: Afghanistan, Angola, the
Democratic Republic of the Congo, Ethiopia, India,
Indonesia, Nigeria, Pakistan, Sudan, and Yemen [7]. One
of the factors attributed to zero-dose and under-vaccination
is a missed opportunity for vaccination. Sick child [8] and

child delivered at home [9] were mostly zero-dose.

Increasing attention is being given to reach children who
fail to receive routine vaccinations, commonly designated
as zero-dose children.

Children with  disabilities experience substantial
immunisation gaps [10]. However, data on vaccination
coverage among children with specific congenital

anomalies such as clubfoot remain extremely limited.

Specific evidence from Fiji indicated that about half of the
children with different forms of disability had not
completed essential vaccine doses [11].  Monitoring
vaccine access and utilisation equity for all children,
regardless of their health state, including mental and
physical disabilities, and where they reside, is an important
step toward tailoring relevant programs and policies that
allow for direct resource allocation to target missed
children and communities.

Clubfoot, a common congenital foot deformity, can be
associated with various taboos and stigmas, particularly in
certain cultures. These could delay timely treatment and
create psychosocial challenges
Children with disabilities continue to experience
significant gaps in immunisation coverage, driven by
multilevel barriers at the individual, health system, and
societal levels [10]. Unlike other vulnerable and medically
at-risk groups, strategies to improve vaccine uptake in
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people with physical disabilities, who face considerable
access and acceptance barriers, have not been explored
[12].

We described the profile of a zero-dose child with clubfoot
by examining his vaccination history, patterns of health
facility visits, the types of services he received, caregiver
perceptions of vaccination services, and the conceptual
barriers experienced within the health system. This case
study focuses on how these factors collectively contributed
to multiple missed vaccination opportunities at health
service points. The findings of this study will inform the
regional health bureau’s efforts in formulating
context-specific  interventions aimed at addressing
zero-dose prevalence and minimising missed opportunities
for vaccination through ensuring equitable vaccination
services for children with disabilities.

Methods

Study settings and period

A descriptive case study was conducted in urban areas of the
Arsi zone, Oromia region, in May 2025. The Arsi zone is
located in the central part of the region and consists of 28
districts. Health services in the zone are delivered through
a network of 9 hospitals, 109 health centres, and 547 health
posts.

Case detection

The case was detected during supportive supervision of
integrated measles supplementary vaccination activities.
We conducted house-to-house monitoring to check that all
target children received the measles campaign dose.
During the visit, a male child aged 3 years and 4 months
was observed playing outdoors approximately 200 meters
from the campaign vaccination post. The child had no
finger marks on his little finger, which is a typical sign used
as proof of receiving the campaign dose despite being in
the target age group. We contacted the mother of the child
and asked her why the child did not receive the vaccination
being given in the community. She reported that she did
not hear about the ongoing vaccination campaign. We
further asked her if the child has a card for routine
vaccination. The mother reported the child had never been
vaccinated. Upon further inquiry into the reasons for
non-vaccination, she explained that the child was born with
a congenital condition in his feet and was undergoing
treatment by the time he was supposed to take the
vaccination. We realised that the child was zero dose, and
again, he missed the campaign and catch-up doses while he
was eligible.

Data collection

Data used for this investigation were collected using
structured interview questions administered to the child’s
mother. The questionnaire captured information on the
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mother’s antenatal care (ANC) experiences, her awareness
of vaccines and vaccine-preventable diseases, sources of
vaccination information, the child’s vaccination history,
and the health facilities visited since birth. Healthcare
workers at the health facilities attended by the child were
also interviewed to gather information on routine
immunisation delivery practices. These interviews covered
topics such as the vaccination schedule, procedures for
assessing vaccination status during all child health visits,
and routine documentation practices. Interviews were
conducted in the local language and then translated into
English. Additionally, medical records of both the child
and mother at the outpatient and orthopaedics departments
were reviewed to obtain vaccination histories and the
frequency of health facility visits. The child’s medical
record number, full name, date of birth, mother’s name,
and address were used to accurately identify and retrieve
the relevant records from the facility databases. Reviewing
the medical records also helped to reduce potential recall
bias and strengthen the reliability of the collected data

Definitions

Zero-dose: A child who has not received even a single
vaccine dose. For operational purposes, Gavi defines a
zero-dose child as an infant who has not received the first
dose of diphtheria, tetanus, and pertussis-containing
vaccine (DTP1) by the end of his/her first year of life [13].

Missed opportunity for vaccination: Any contact of an
eligible child that is not fully or partially vaccinated and
free of contraindication to vaccine with a health service
that does not result in the person receiving all the required
vaccinations for which s/he is eligible [14].

Ethics approval

The assessment was conducted in accordance with standard
ethical guidelines on program assessments. The protocol
underwent scientific and ethical review and was approved
by the Oromia Regional Health Bureau Ethical Review
Board and given a certificate of approval letter with referral
number BFO/HQ/261/17. We also obtained permission at
each level of the health system.

The consent script was read aloud in the local language to
the child’s mother. The purpose and content of the study,
data confidentiality, utilisation, and publication plan were
explained to her. The right to ask questions on the study
contents and objective, decline participation, and withdraw
at any time was also given to her. Based on the information
provided, she agreed to participate and provided written
consent. All identifiable information, including the names
of the mother and child, photographs, the name of the
health facility, and precise location details beyond the zone
level, was excluded from all reports to ensure
confidentiality.
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Results

Case description

The case involves a baby boy born on December 6, 2021, in
an urban area of the Oromia region. He is the second child
in the family and has an older and a younger sister. The
mother reported attending the health facility two to three
times for antenatal care during each of her pregnancies.
Both of his sisters were delivered in health facilities;
however, this child was born at home following a quick
labour while the mother was waiting for transportation to
reach a health facility for skilled birth attendance.

Immediately after birth, the mother noticed an abnormality
in the baby’s feet. She closely observed the condition for
three days before informing her husband. Concerned about
the appearance of their newborn’s feet and uncertain about
its implications, the parents decided to seek medical care at
a nearby health facility to determine whether treatment was
available.

Missed opportunity for birth doses

On December 13, 2021, seven days after birth, the child
was taken by his parents to the health centre where the
mother had previously received antenatal care, seeking
consultation regarding a congenital condition affecting his
feet. During the visit, the health worker conducted a
physical examination, diagnosed the child with clubfoot,
and referred the family to a referral hospital for free
treatment. They did not assess the vaccination status of the
child, as the purpose of the visit was a non-vaccination
service.

However, the child was eligible for the OPV birth dose and
BCG on this visit. Health workers at each service point are
expected to assess the vaccination status of all children
presenting to the health centre, irrespective of the purpose
of their visits. = The vaccinator at the health centre
demonstrated clear knowledge of the national vaccination
schedule, including the administration of birth doses. It
was also reported that the health centre has daily
vaccination sessions. However, the routine assessment of
the vaccination status of children presenting for
non-vaccination services is not a common practice. As a
result, the child missed opportunities to receive BCG and
OPV birth doses, despite being age-eligible at the time of
the visit.

Missed multiple vaccination opportunities

The child underwent clubfoot treatment at a referral
hospital supported by Hope Walks, a faith-based
non-governmental Organization.  The hospital has a
dedicated service point for clubfoot management and
minor surgery procedures. Unlike acute illnesses, clubfoot
requires extended care, often involving multiple visits over
several months or years. This child was first seen at the
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referral hospital at 14 days of age.

According to the national vaccination schedule, the child
was still eligible to receive the BCG and OPV birth doses
on this initial hospital visit. Upon arrival at the clubfoot
service point of the hospital, the parents were welcomed
and praised for seeking timely care for a treatable
congenital deformity. They were provided with a clear
explanation of the treatment plan and the anticipated
duration of care required to correct the child’s foot
conditions.

During this visit, health workers conducted a clinical
assessment using the standard clubfoot assessment and
recording form, which includes a section for consent for
treatment, contact information, family history, referral
details, diagnosis,
However, the form did not include a session for
documenting the child’s vaccination status. Consequently,
the health workers did not inquire about or verify the
child’s vaccination history, assuming that vaccinations had
been administered elsewhere. As a result, the child missed
a second opportunity to receive the BCG and OPV birth
dose despite being eligible and present in a hospital that
provided routine vaccination every day.

Following the initial assessment, a follow-up visit was
scheduled for when the child reached 21 days of age to
initiate treatment. The parent returned with the child to the
hospital as instructed. During this visit, the health workers
started providing initial treatment to correct the child’s foot
condition. Although the child was eligible to receive the

BCG vaccine on this date, it was not administered again.

The treatment included massage therapy, casting, surgical
intervention, and bracing, necessitating multiple hospital
visits over an extended period.

By the time of assessment at three years and four months of
age, the child had made 18 subsequent visits to the hospital
for clubfoot treatment. Through this comprehensive care,
he was effectively treated for a potentially lifelong physical
disability, preventing the future social, psychological, and

economic consequences associated with untreated clubfoot.

However, across all encounters, his vaccination status was
never assessed at any service point. Consequently, despite
multiple opportunities for routine and catch-up vaccination,
the child remained entirely unvaccinated due to a lack of
service integration between the clubfoot treatment unit and
the immunisation services. As a result, although the child
was cured of a disabling congenital condition, he remained
vulnerable to life-threatening and crippling
vaccine-preventable diseases such as measles and
poliomyelitis.

Missed campaign and catch-up doses

An integrated measles supplementary immunisation
campaign was conducted in May 2025, targeting all
children under five years of age. Children aged 0-11 who
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had missed timely routine vaccination were eligible to
receive their pending doses, while those aged 12-59 who
had missed one or more vaccine doses except BCG were
eligible for catch-up vaccinations. Additionally, all
children aged 9-59 months qualified for the measles
campaign dose. The campaign was delivered through fixed
and temporary posts in the communities.

In the area where this child resided, a temporary
vaccination post was set up at a school approximately 200
meters from his home. However, the child’s parent was
unaware of the vaccination campaign. Other community
members also reported similar gaps in awareness.
House-to-house social mobilisation activities were not
conducted; instead, information about the campaign was
disseminated solely through megaphone announcements.
Due to these inadequate social mobilisation strategies,
several children in the community, including this child,
missed not only the measles dose but also other services
offered during the campaign, such as catch-up
immunisations,  vitamin A  supplementation, and
deworming treatments.

At three years and four months of age and having never
received any vaccine, the child was still eligible for all
routine catch-up doses, except BCG and rotavirus vaccines,
which are restricted to children under one year and two
years of age, respectively. Following the relocation of the
vaccination post, a supervisory team comprising
representatives from regional, zonal, and district health
offices identified that this child, along with several others
in the community, had not received the measles campaign
dose.  The supervisory team recommended that the
vaccination team return to the community to reach the
missed children and also reported the issue to the district
health authorities. Despite these recommendations, the
vaccination team did not revisit the area. As a result, the
child, his younger sister, and many more children in the
community missed the opportunity to receive the measles
campaign dose, as well as catch-up vaccinations. The
detailed missed opportunities are described in Table 1.

Mother’s perception and practice

The child’s mother believed that vaccination protects
children from various illnesses, including eye infections
and scabies. She reported learning about vaccination from
her own parents and community members and
demonstrated her childhood BCG vaccination scar as
evidence that vaccination is a common practice in the
community. She understood that childhood vaccination
typically begins at 45 days of age and was unaware of the
existence of birth dose vaccination. Based on this
understanding and her prior experience, she ensured that
her first daughter received all recommended vaccinations
and adhered to the immunisation schedule for her third
child. However, she was unable to vaccinate her second
child due to his congenital foot condition.
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Table 1. Lists of health facility visit by date and missed opportunities for vaccination at each contact

Visits  Type of visited HF Service obtained Date Missed vaccine doses Description
Ist Health Center Consultation 13-Dec-21 OPYV birth dose and BCG Routine doses
2nd Hospital Consultation 21-Dec-21 ~ OPV birth dose and BCG Routine doses
3rd Hospital Manipulation and casting ~ 22-Dec-21  BCG Routine dose
4th Hospital Manipulation and casting ~ 29-Dec-21  BCG Routine dose
5th Hospital Manipulation and casting ~ 5-Jan-22 BCG Routine dose
6th Hospital Brace Application 23-Feb-22 ~ BCG, OPV1, Pental, PCV1, Rotal Routine doses
Tth Hospital Brace Application 9-Mar-22 BCG, OPV1, Pental, PCV1, Rotal Routine doses
8th Hospital Brace Application 5-Apr-22 BCG, OPV1, Pental, PCV1, Rotal Routine doses
9th Hospital Brace Application 4-May-22 BCG, OPV1, Pental, PCV1, Rotal Routine doses
10th Hospital Brace Application 1-Jun-22 BCG, OPV1, Pental, PCV1, Rotal Routine doses
11th Hospital Brace Application 17-Aug-22  BCG, OPV1, Pental, PCV1, Rotal Routine doses
12th Hospital Brace Application 9-Nov-22 BCG, OPV1, Pental, PCVI, IPVI1, Rotal, Routine doses
MCV1
13th Hospital Brace Application 25-Jan-23 OPV1, Pental, PCV1, IPV1, Rotal, MCV1 Catch-up doses
14th Hospital Brace Application 29-Mar-23 OPV1, Pental, PCV1, IPV1, Rotal, MCV1 Catch-up doses
15th Hospital Brace Application 5-Jul-23 OPV1, Pental, PCV1, IPV1, Rotal, MCV1 Catch-up doses
16th Hospital Brace Application 10-Oct-23 OPV1, Pental, PCV1, IPV1, Rotal, MCV1 Catch-up doses
17th Hospital Brace Application 23-Jan-24 OPV1, Pental, PCV1, IPVI, MCV1 Catch-up doses
18th Hospital Maintenance (Bracing) 14-May-24  OPV1, Pental, PCV1, IPV1, MCV1 Catch-up doses
19th Hospital Maintenance (Bracing) 16-Sep-24 OPV1, Pental, PCV1, IPV1, MCV1 Catch-up doses
20th Hospital Maintenance (Bracing) 29-Jan-25 OPV1, Pental, PCV1, IPV1, MCV1 Catch-up doses
21st Campaign monitoring team  Awareness and advice 24-May-25  OPVI1, Pental, PCV1, IPV1, MCV1 Catch-up doses

The mother’s primary concern after the child’s birth was
obtaining medical treatment to correct her child’s foot
deformity. She took the child to a nearby health facility
seven days after delivery, where a health worker assessed
the condition and diagnosed the child with clubfoot. She
was advised to seek treatment at a referral hospital, which
she did when the child was 15 days old. The treatment
began when the child reached 21days of age. By the time
the child was 45 days of age, the age at which the mother
believed routine immunisation should begin, the child was
wearing a cast as per the clubfoot treatment. She expressed
concern about how vaccination could be administered
while the child was in a cast.

Throughout this period, the mother sought care exclusively
at the referral hospital for the child’s feet treatment. She
also stated that she avoided having neighbours and
extended family members see the child during the first
three months of casting due to fear of stigma or negative
reactions. After the casting phase was completed, the
mother believed that the window for the routine
vaccination schedule had already passed and assumed her
child was no longer eligible for childhood vaccination.

Health facility practices

There was no integration of services at either the health
centre or the referral hospital visited by the child and his
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caregiver. When the parent first took the child to the health
centre to seek medical consultation for the child’s foot
condition, the child was eligible to receive the routine birth
dose vaccines. However, the opportunity to administer
these vaccines was not utilised. Health workers focused
solely on the presenting concern and did not assess the
child’s vaccination status. A similar pattern was observed
at the referral hospital. Despite multiple follow-up visits
for clubfoot treatment over an extended period, the child’s
vaccination status was never assessed at any service point.
Health workers at the hospital perceived that the child may
have received the vaccine at the referring health centre.

Discussion

Our investigation revealed that the zero-dose child, who
was born with a birth defect in urban areas of the Oromia
region, missed multiple vaccination opportunities while he
had 21 contacts with health facilities and health workers.
Children with certain health conditions were identified as
less likely to receive or complete vaccine doses for which
they were eligible [15,16]. People with disabilities have
lower rates of immunisation uptake across a range of
different vaccines [12]. As demonstrated in China,
vaccination coverage in the special needs population group
is too low to protect them from vaccine-preventable
diseases through immunisation [17].
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Probably different factors prohibited these groups from

obtaining medical treatment and lifesaving vaccinations.

Fear of stigma prevents children from seeking health
services [18]. It also affects the willingness of parents to
seek vaccinations for their children [10]. In our
investigation, the mother of the child did not show the child
to the neighbourhood and even to relatives until the child
completed the treatment. They were disturbed by the
child’s foot condition and afraid of the community’s
feedback and perceptions. They took the child only to the
treatment center to correct the child’s foot, irrespective of

the knowledge of the importance of the child’s vaccination.

They vaccinated their other two children, but failed to
vaccinate the child with clubfoot. Hence, it was a fear of
stigma that may prohibit this mother from vaccinating her
child. Children with clubfoot could receive vaccinations to
the areas of the body that are not covered by the cast, or
even after treatment [19].

Similar to the case we are reporting, children with birth
defects such as spina bifida are less likely to complete the
vaccination schedule even when they have contact with
health facilities for treatment [20]. A significant proportion

of children with birth defects do not visit a health facility.

They mostly stayed at home during their childhood. Only

the tip of the iceberg visits the health facility for treatment.

Even when they get a chance to visit a health facility, they
probably obtain only the primary health service for which
they visit.

For instance, the case we reported here had multiple visits
to health facilities, including to the referral hospital for
correction of clubfoot. He only received treatment for
clubfoot, while the hospital also provides vaccination
services every day. There is no vaccination service
integration with the rehabilitation unit in the hospital. The
health workers responsible for the treatment and correction
of clubfoot did not check the vaccination status of the child,
perceiving that the child had received the vaccine at the
referring health facility. Hence, from a health facility
perspective, this child missed multiple vaccination
opportunities due to the lack of service integration and the
lack of health workers’ awareness.

This case investigation further illustrates how inadequate
maternal knowledge and misconceptions can contribute to
missed childhood vaccinations. The mother was unaware
of birth doses, believed vaccination started at 45 days, and
assumed the child was no longer eligible after missing the
schedule.  She also could not identify the diseases
prevented by vaccines, reflecting a limited understanding
of vaccine benefits. Her reliance on family and neighbours
rather than healthcare providers suggests a lack of accurate,
first-hand information. This highlighted a programmatic
gap and needs further study to understand how social
mobilisation and interpersonal communication are
delivered at service points.
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Actions taken

The investigation team counselled the parents on the
importance of timely vaccination and facilitated the child’s

visit to the nearest health facility for catch-up
immunization. The child received the first doses of
pentavalent vaccine, Oral Polio Vaccine (OPV),

Pneumococcal Conjugate Vaccine (PCV), Inactivated Polio
Vaccine (IPV), and a measles-containing vaccine.
Rotavirus vaccine and BCG were not administered due to
age restrictions. The health workers provided key health
messages, explained the next appointment for completing
the remaining doses, and issued a child vaccination card for
future follow-up.

A key limitation of this report is its limited generalizability,
since case reports cannot represent the broader population.
Other limitations include the potential recall bias in the
mother’s account of what occurred during each visit, the
lack of a comparison group, and the inability to determine
whether the findings reflect systemic issues or isolated
facility-level failures. However, the detailed investigation
supported by information from the mother, healthcare
workers, and medical record review provides valuable
insights for immunisation programs and helps highlight
potential gaps in service delivery for similar populations.

Conclusions

This case report suggests that children with congenital
defects may experience inequitable access to health
services, including vaccination, due to fear of
discrimination, misconceptions, limited awareness, and
poor service integration. These factors contribute to missed
opportunities for immunization, even when children are
already in contact with the health system for treatment or
rehabilitation. Integrating routine immunization screening
into rehabilitation and other clinical services may help
reduce such missed opportunities. Further research is
recommended to better understand the prevalence of
zero-dose status and missed opportunities for vaccination
among children receiving care for different degrees of
disability at rehabilitation centres. Studies should also
evaluate the cost-effectiveness of service integration and
support the design of evidence-based interventions,
including stigma-reduction strategies and improved service
integration, to enhance vaccination coverage.

What is already known about this topic

e Children with different degrees of birth defects
are missing health services, including routine
immunisations, especially in low- and middle-income
countries;

* Children born with birth defects, including clubfoot,
are more likely to miss vaccination services even when
they visit a health facility for medical care
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What This Study Adds

» Lack of service integration at service points leads to a
missed opportunity for vaccination.

» Stigma and fear of social discrimination may prevent
parents of children with birth defects from seeking
medical services,

* Ensuring service integration in health care settings,
including rehabilitation centers, assessing vaccination
status of all visiting children could minimize missed
opportunities for vaccination, increase vaccination
coverage, and improve timeliness.
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