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Abstract
Introduction: Immunization is a cost-effective public health intervention critical to reducing childhood morbidity and
mortality from vaccine-preventable diseases. Despite national progress in Kenya, Mathare sub-county has reported persistently
low routine immunization coverage, contrasting with broader Nairobi County trends. This study determined the actual
immunization coverage among children aged 12–23 months in Mathare sub-county, Nairobi, and identified barriers to full
immunisation.
Methods: A community-based cross-sectional survey was conducted in February 2020 using the WHO-recommended
30×7 cluster sampling technique. A total of 210 children aged 12–23 months were randomly selected across 30 clusters.
Immunization status data were collected through vaccination card review and caregiver recall. Data were analyzed descriptively
using SPSS version 26.
Results: Vaccination cards were available for 90.4% of children. Full immunisation coverage was 89% (95%CI: 84–93)
based on combined card and recall data, compared to 77% (95% CI:71–83) by card data alone. Coverage for key vaccines
(BCG, pentavalent, measles) exceeded 95% by recall but was lower when considering cards only. Approximately half of all
vaccinations were administered outside Mathare sub-county (45% – 64%). Among partially immunised children (11%), the
main reasons for missed doses included place and/or time of immunisation (80%), distance to immunization sites (40%), and
lack of awareness of immunisation schedules (30%).
Conclusions: Immunization coverage in Mathare sub-county is substantially higher than administrative reports indicated,
primarily due to significant cross-sub-county utilization of immunization services. Current sub-county reporting
underestimates true coverage. Strengthening documentation, integrating private facilities into reporting systems, expanding
service access, and addressing caregiver barriers through targeted outreach are essential to improving immunization equity and
data accuracy.
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Introduction

Immunization remains one of the most cost-effective and
impactful public health interventions globally, significantly
reducing childhood morbidity and mortality caused by
vaccine-preventable diseases (VPDs) such as measles,
diphtheria, tetanus, polio, and tuberculosis. The World
Health Organization (WHO) launched the Expanded
Programme on Immunization (EPI) in 1974 to provide
universal access to essential vaccines for children,
particularly in low- and middle-income countries (LMICs)
where health disparities are more pronounced [1,2]. Since
its inception, the EPI has played a pivotal role in improving
child survival rates, with recent estimates indicating that
the EPI have averted approximately 154 million deaths
globally between 1974 and 2024, with current
immunization programs preventing about 6 million deaths
annually [3].

In Kenya, the EPI was launched in 1980 to provide
universal protection against six major childhood
diseases—tuberculosis, polio, diphtheria, pertussis, tetanus,
and measles—before a child’s first birthday, and to offer
tetanus toxoid vaccination to pregnant women to prevent
maternal and neonatal tetanus [4]. Kenya’s national
immunization program routinely provides Bacillus
Calmette–Guérin (BCG), Oral Polio Vaccine (OPV),
Inactivated Polio Vaccine (IPV), Pentavalent (Diphtheria,
Pertussis, Tetanus, Hepatitis B, Haemophilus influenzae),
Pneumococcal Conjugate Vaccine (PCV10), Rotavirus,
and Measles-Rubella vaccines through public, private, and
faith-based health facilities. Kenya’s Expanded Programme
on Immunization (KEPI) provides seven vaccination
contacts from birth to 18 months, beginning with BCG and
OPV0 at birth; followed by Pentavalent, OPV, PCV, and
Rotavirus vaccines at 6, 10, and 14 weeks; and
Measles-Rubella at 9 and 18 months. Yellow Fever is
administered in designated high-risk regions, and Vitamin
A is given at 9 and 18 months. Children presenting late are
offered catch-up doses to ensure full protection according
to the national guidelines. [4].

Kenya is divided into 47 counties [5,6] and aims to achieve
vaccination coverage of ≥90% nationally and ≥80% in
every district. A 2021 analysis highlighted that Kenya’s
continuous efforts to improve vaccination coverage have
resulted in increased DPT3 (or DPT-containing vaccine)
coverage over the years. However, significant inequities
persist, especially among the urban poor and residents of
informal settlements.[7]. The WHO and UNICEF
estimated that in 2019 Kenya’s DTP-3 coverage among
children under 12 months, is a key indicator of
immunization program performance, was 93% [8].
Similarly, the Kenya Demographic and Health Survey
(KDHS) conducted in 2014 showed that 74.4% of Nairobi
children were fully vaccinated, 88% of surviving infants
had received the third dose of a DPT-containing vaccine,
and 81.2% had received a measles-containing vaccine [9].

In contrast, routine immunization reports from Mathare
Sub-County indicated consistently low immunization
coverage over several years (2016–2019), with 2019 figures
showing only 48.6% for pentavalent first dose, 48.7% for
pentavalent third dose, 51% for measles first dose, and
51.3% for fully immunized children (Table 1) [10].

These discrepancies created uncertainty around the true
immunization status of children in the sub-county,
potentially leading to under- or overestimation of coverage,
misinformed resource allocation, and ineffective
immunization strategies. Given this, the study assessed the
actual immunization coverage among children aged 12–23
months in Mathare sub-county of Nairobi and identified
the reasons for partial or non-immunisation through a
community-based approach.

Methods
Study design and setting

This was a community-based cross-sectional survey
conducted from February 1–6, 2020, using the
WHO-recommended 30×7 cluster sampling method. This
method is recommended by WHO as a rapid, simplified
and economic approach for assessment of vaccination
coverage [11].

The study was conducted in Mathare Sub-County, one of
17 sub-counties in Nairobi County, Kenya. Nairobi County
is the most populous county in Kenya with an estimated
population of 4.9 million, while the country’s total
population is estimated at 53.3 million in 2025. Mathare is
an informal settlement divided into five administrative
wards and 67 villages. The sub-county’s population was
estimated at 212,000 in 2020, with 5,576 children under
one year of age. At the time of the study, there were 12
public, faith-based and private health facilities providing
immunization services in the sub-county [5,6].

Study population and sample size

All 67 villages in Mathare sub-county constituted the
sampling frame for cluster selection (annex I). The study
population comprised children aged 12–23 months residing
in Mathare sub-county. This age range was chosen because
children in this group are expected to have completed their
routine immunisation schedule, in line with WHO’s
expanded program on immunization (EPI) guidelines. In
accordance with the WHO 30×7 cluster sampling
methodology, a total sample size of 210 children was
targeted, derived from the selection of 30 clusters with
seven children per cluster.

Cluster selection

Thirty clusters (villages) were selected from the 67 villages
using probability proportional to size (PPS) sampling
based on village population estimates, ensuring that
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villages with larger populations had a higher probability of
selection. The use of 30 clusters is methodologically
justified by WHO guidance, which demonstrates that this
number provides stable variance estimates while limiting
intracluster correlation.

Household selection

Within each selected village, field teams conducted a
household listing, supported by community health
volunteers (CHVs) who were familiar with the local area
and household composition. The CHVs assisted in
identifying and updating the list of households and in
determining which households had eligible children aged
12–23 months, thereby ensuring completeness and
accuracy of the sampling frame at the cluster level. From
the finalised household list, households were selected using
systematic random sampling until seven eligible children
were enrolled per cluster. If a selected household contained
more than one eligible child, only one child (the youngest)
was included to avoid within-household clustering. If a
selected household had no eligible child or the caregiver
was unavailable, the team proceeded to the next household
on the systematic list until the required number of seven
eligible children was reached for that cluster.

Data collection and analysis

Training was provided to 20 data collectors (nurses) on the
study’s rationale, objectives, and data collection
procedures. Continuous supervision and follow-up were
conducted throughout data collection in all clusters to
ensure quality and consistency. Vaccination status was
verified primarily through written records such as the
mother and child health booklet and other health cards. In
cases where written documentation was unavailable,
parents’ recall was solicited using specific, structured
questions (Annex I) about each vaccine dose. Interviewers
employed probing techniques and visual aids to assist
parents in accurately recalling their child’s vaccination
history.

Mothers or caregivers of partially immunized children
were asked a multiple-response question regarding reasons
for missed vaccinations. Data were analyzed using SPSS
version 26. Descriptive statistics, including frequencies
and proportions, were computed to summarize the findings.
Ninety-five per cent confidence intervals for vaccination
coverage estimates were calculated using binomial
proportion methods. Results are presented in tables for
clarity.

Operational definitions

Fully immunised child: A child between 12 and 23
months who received one dose of Bacille Calmette Guerin
(BCG), OPV at birth, at least three doses of pentavalent
vaccine, three doses of oral polio vaccine (OPV), three
doses of pneumococcal conjugate vaccine (PCV), two

doses of Rotavirus vaccine and one dose of Measles
Rubella vaccine by card plus parents’ recall [4]

Partially immunised child: A child who missed any one
or more of the above doses, and no immunization means a
child who has not received even a single dose of vaccine.

Coverage by card only: Vaccination coverage calculated
using only doses documented on a vaccination card,
excluding children whose vaccination status was reported
solely by parental history/recall.

Coverage by card plus history/parents’ recall:
Vaccination coverage calculated using both documented
doses on the vaccination card and doses reported by the
mother/caregiver based on recall.

Ethical consideration

Permission to conduct the immunisation coverage survey
was obtained from the Mathare/Starehe sub-county Health
Management. Written informed consent was obtained from
all parents or legal guardians before data collection.
Participation in the study was entirely voluntary, and
respondents were informed of their right to decline or
withdraw at any point without consequence. The survey
did not involve any intervention, experimentation, or
administration of vaccines. No personally identifiable
information was collected, and data were handled with
strict confidentiality. The immunisation coverage survey
was determined to be exempt from Institutional Review
Board (IRB) review because it constituted routine public
health program monitoring, involved no interventions, and
did not collect identifiable personal information, consistent
with national ethical guidelines.

Results
A total of 210 parents of children aged 12-23 months were
interviewed with a response rate of 100 %. The children’s
mean age was 17 months (SD=2.7). The majority, 192
(92.4%), were born at health facilities.

Among the 210 children included in the study,
immunisation cards were available for 190 children
(90.4%). For the remaining children, vaccination status
was determined through parental recall. Combining data
from immunisation cards and parental recall, 89% (95%
CI: 84–93) of the children were fully immunised, while the
remaining 11% were partially immunised. No completely
unvaccinated children were identified. A comparatively
lower percentage of children received the OPV dose at
birth, 93% (95% CI: 89–96), compared to 98% (95% CI:
96–100) who received BCG. No significant drop in
vaccination coverage was observed between the first,
second, and third doses of the pentavalent vaccine (Table
2).

Page 2 of 7 doi: 10.37432/jieph-d-25-00269 JIEPH 2026

https://doi.org/10.37432/jieph-d-25-00269
https://afenet-journal.org


J. Interv. Epidemiol. Public Health | Vol. 9 | Issue 2 | Article 56 (Lessons from the field) Mekbib et al.

Table 1. Immunization coverage from administrative reporting, 2016–2019

Immunization Coverage Kenya Mathare Sub County Nairobi County
2016 2017 2018 2019 2016 2017 2018 2019 2016 2017 2018 2019

Proportion of children under one year who are
fully immunized

73.6 66.5 77.5 77.3 54.6 57.1 54.9 51.4 84.2 85.1 87.2 87.5

Proportion of under 1 year receiving Rota 1 80.6 73.2 84.2 83.7 57.5 55.4 55.7 49.0 96.2 90.1 91.6 89.8

Proportion of under 1 year receiving
DPT/Hep+HiB1

84.1 76.1 85.2 84.4 60.2 56.1 56.1 48.6 97.9 90.0 91.6 89.9

Proportion of under 1 year receiving
DPT/Hep+HiB3

78.6 68.4 81.8 80.3 59.1 54.3 56.7 48.7 93.1 84.1 86.8 85.4

Proportion of under 1 year receiving OPV 2 78.6 69.8 80.9 77.3 59.8 55.3 55.6 47.6 93.4 86.8 88.4 85.7

Proportion of under 1 year receiving OPV
birth dose

68.7 61.3 72.9 69.7 32.8 45.4 31.0 26.5 102.4 96.0 94.7 90.9

Proportion of under 1 year receiving vaccine
against Measles and Rubella 1

75.0 68.6 79.4 78.5 54.8 56.1 54.0 51.0 87.9 88.1 89.0 88.6

Proportion of under 1 year receiving OPV 1 82.9 74.7 84.4 80.7 60.3 57.2 55.7 49.2 97.4 89.0 92.0 87.9

Proportion of under 1 year receiving OPV 3 76.5 66.5 80.6 76.1 58.6 53.7 56.5 48.6 91.3 82.9 86.0 83.6

Proportion of under 1 year receiving BCG 86.0 80.0 86.0 84.0 43 50 33 27 100 101 96 94

When considering only the information from immunization
cards, 77% (95% CI: 71–83) of children were fully
immunized. BCG and pentavalent vaccines were the most
administered, with coverage rates of 88% (95% CI: 83–92)
and 87% (95% CI: 83–92), respectively. In contrast, OPV
at birth and the first dose of measles vaccine were the least
administered, each with a coverage of 83% (95% CI:
78–88). The dropout rate from the first dose of the
pentavalent vaccine to the first dose of the measles vaccine
was estimated at 4%.

Place where children received immunization

The boundaries between sub-counties in Nairobi County
serve administrative purposes only. Parents are free to take
their children to the nearest health facility for
immunization, regardless of the sub-county in which the
facility is located. Therefore, it was important to determine
the locations where children received each vaccine.
According to immunisation cards and parental recall,
approximately half of the children received vaccinations for
schedules starting at six weeks or older at facilities within
Mathare Sub-County. The other half (45% – 64%) were
vaccinated at facilities situated in neighbouring
sub-counties or counties (Table 3). Similarly, only about
one-third of children received BCG (36.2%) and OPV at
birth (36.7%) at facilities located in Mathare Sub-County.
The survey also identified private facilities (3 facilities)
offering immunisation services but not reporting data to
the sub-county health authorities.

Reasons for partial immunization

Among the 210 children, 23 (11%) missed at least one
recommended vaccine dose before reaching their first
birthday. Of these respondents, 80% reported that the
place and/or time of immunization was unknown, 40%

indicated that the immunization site was too far from home,
and 30% cited mothers being too busy as reasons for
missing one or more scheduled doses (Table 4).

Discussion
This study demonstrates high immunization coverage
among children aged 12–23 months in Mathare sub-county,
indicating substantial progress in vaccine uptake in this
urban informal setting. Coverage estimates based on
immunization cards alone were comparable to those
reported for Nairobi County in the 2022 Kenya
Demographic and Health Survey (KDHS), and higher than
estimates reported in the 2014 KDHS and the 2019
Mathare sub-county administrative report [9,10,12]. These
findings suggest improvements in access to and utilization
of immunization services over time, despite persistent
structural challenges in slum settings.

However, coverage estimates were consistently higher
when parental recall was included, with differences
ranging from 10% to 13% compared to card-only estimates.
This pattern is consistent with evidence from a global
systematic review, which documented wide discrepancies
between vaccination card data and parental recall, ranging
from −40 to +56 percentage points. As observed in similar
studies, this discrepancy may be explained by several
factors, including incomplete documentation by healthcare
workers, parental recall bias, lost or damaged cards, or
children receiving vaccinations at multiple facilities. This
underscores the need for strengthened and consistent
documentation practice by providers and targeted health
education to caregivers [13-15].

Coverage for individual antigens was high and broadly
consistent with national survey estimates. Coverage for the
first dose of pentavalent vaccine and the first dose of the
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Table 2. Percentage of children age 12–23 months who received specific vaccines according to a vaccination card and card plus parent’s
recall in Mathare sub county, Nairobi Kenya

Antigen / Vaccine Vaccination Card (n=153) Card + Recall (n=205)
% (95% CI) % (95% CI)

BCG 94.1 (89.7–97.1) 95.1 (91.2–97.6)

OPV0 (Birth) 57.5 (49.4–65.3) 65.9 (59.1–72.2)

OPV1 90.2 (84.3–94.4) 93.2 (88.8–96.2)

OPV2 86.9 (80.5–91.8) 90.7 (85.8–94.4)

OPV3 85.6 (78.9–90.8) 89.8 (84.7–93.6)

DPT/HepB/Hib1 90.8 (85.1–94.9) 94.1 (90.1–96.9)

DPT/HepB/Hib2 88.9 (82.7–93.4) 92.7 (88.1–95.9)

DPT/HepB/Hib3 86.3 (79.6–91.4) 90.7 (85.8–94.4)

PCV1 90.2 (84.3–94.4) 93.7 (89.4–96.5)

PCV2 88.2 (81.9–92.9) 92.2 (87.5–95.5)

PCV3 85.0 (78.1–90.3) 89.8 (84.7–93.6)

Rota1 90.8 (85.1–94.9) 93.7 (89.4–96.5)

Rota2 86.9 (80.5–91.8) 91.2 (86.4–94.7)

Measles-Rubella 1 81.7 (74.5–87.6) 86.8 (81.3–91.2)

Fully Immunized 67.3 (59.3–74.6) 76.1 (69.7–81.7)

measles-containing vaccine (MCV1) aligned with DHS
findings for Nairobi County in both 2014 and 2022 [8,11].
Coverage for the third dose of pentavalent vaccine, based
on immunization cards alone, was slightly lower than the
WHO–UNICEF 2019 national estimate (93%) but
comparable to the 2022 DHS estimate of 89.2% [8,12].

High BCG coverage in this study should be interpreted in
the context of service utilization patterns. Although overall
coverage was high, only about one-third of children
received BCG within facilities in Mathare sub-county, with
substantially lower coverage reported in local
administrative data [10]. This likely reflects reliance on
maternity hospitals in neighboring sub-counties for
deliveries. Exceptionally high BCG coverage reported by
the nearest maternity hospital in Kamukunji sub-county
further supports this cross-boundary utilization and
highlights limitations of geographically defined routine

Table 3. Place of immunization among immunized children in
Mathare sub county, Nairobi Kenya

Place of Immunization # of children (n=205) (%)
Government health facility 142 69.3

Private health facility 28 13.7

Outreach / Mobile clinic 19 9.3

Home / Community 11 5.4

Other 5 2.4

Table 4. Reasons mentioned by parents/care givers for partial
immunization in Mathare Sub county, Nairobi Kenya

Reasons for Partial Immunization Percentage (n=23)
Place and/or time of immunization unknown 80%

Place of immunization too far 40%

Time of immunization inconvenient 5%

Mother too busy 30%

Family problem, illness of mother 15%

Child ill – brought but not given
immunization

15%

Long waiting time 10%

No money to pay for immunization or
transportation

15%

data in urban informal settings [10]. On the other side OPV
at birth coverage was comparatively lower. This
discrepancy may reflect differences in service delivery
practices at birth, including vaccine availability or
prioritization of BCG administration at maternity facilities.

Despite high early-dose coverage, modest attrition across
the immunization schedule was observed. The low dropout
from the first dose of pentavalent vaccine to the first dose
of measles-containing vaccine is consistent with findings
from urban slums of Nairobi, where competing caregiver
demands and access barriers affect completion of later
doses [16].
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The marked differences between cluster survey estimates
and routine administrative coverage data for Mathare
sub-county further illustrate structural challenges in
immunization monitoring [(9,10,12]). Nearly half of the
children in the target population reportedly received
vaccinations outside the sub-county, complicating
denominator-based administrative reporting. Limited
numbers of immunizing facilities, irregular service
schedules, and the proximity of better-resourced facilities
in neighboring sub-counties likely contribute to this
pattern. Previous studies in 10 diverse counties of Kenya
and other low- and middle-income countries have similarly
documented how irregular service availability and
scheduling barriers negatively affect immunization uptake
and completion. [17-19].

Although the study’s primary focus is coverage, the high
vaccination card retention observed (90.4%) provides
useful context for interpreting card-based estimates. It was
high (90.4%), exceeding rates reported in the Kenya DHS
2014 and 2022 and studies from Ethiopia (52.5% – 64.7%)
[9,12,20], but comparable to findings from urban Ghana
(91.5%) [21]. This may reflect the urban setting and
differences in survey timing and methodology.

Finally, although overall coverage was high, some children
remained partially immunized. Barriers reported by
caregivers, time constraints, distance, and limited
information about service timing are consistent with
evidence from urban low-income settings [18,22,23].
Addressing these barriers may require more flexible,
accessible, and well-communicated immunization services,
particularly in slum areas where families face compounded
structural and social barriers. Tailored interventions such
as mobile outreach, daily immunization schedule, and
community-based health education may address these
missed opportunities and improve coverage equity.

Limitations

This study has several limitations. First, reliance on
parental recall to determine immunization status may
introduce recall bias, potentially affecting the accuracy of
the findings. Second, the cross-sectional nature of the
study limits the ability to draw causal inferences between
variables. Additionally, the absence of socioeconomic data
restricts deeper analysis of factors influencing
immunization coverage. Finally, variations or inaccuracies
in sub-county boundary definitions may limit the
generalizability of the results to other settings.

Conclusions
This community-based immunization coverage survey
conducted in Mathare sub-county reveals a substantially
higher proportion of fully immunized children (89%) than
previously reported in the 2019 routine administrative data
(51.3%). The findings suggest that official administrative

records may significantly underestimate true immunization
coverage in underserved urban settings, primarily due to
cross-sub-county utilization of vaccination services. Nearly
half of the children included in Mathare’s target population
were immunized in facilities outside the sub-county, a
factor not captured in Mathare’s administrative reports.
This highlights a critical limitation in the current
sub-county-based reporting system, particularly in urban
contexts where geographic and administrative boundaries
do not align with care-seeking behavior.

Despite the high coverage observed, discrepancies between
vaccination card-only data and combined card-plus-recall
data, point to persistent gaps in documentation and the
need for improved recording practices. The 11% partial
immunization rate warrants attention to ensure that
children complete the full immunization schedule.
Additionally, logistical barriers such as distance to health
facilities, lack of awareness of immunization schedules,
and caregiver availability were identified as key reasons for
missed vaccinations.

The study highlights the need to strengthen both
immunization service delivery and data management
systems in Mathare sub-county. Key priorities include
improving documentation practices and expanding
equitable access to immunization services. Special
attention should be given to integrating private health
facilities into the routine reporting system and addressing
caregiver-related barriers through targeted health education
and community outreach. Tailored delivery strategies such
as child-friendly services, flexible clinic hours, and mobile
outreach combined with enhanced use of digital data
collection tools, can improve both coverage and continuity
of care. Further research is recommended to explore the
underlying determinants of immunization service
utilization in neighboring sub-counties, which may inform
more localized and effective interventions.

What is already known about this topic

• Despite overall improvements in immunization
coverage at the national and county levels in Nairobi,
Kenya, administrative data from Mathare sub-county
have consistently indicated low immunization
coverage over several years, particularly in
underserved informal settlements

What This Study Adds

• This study provides community-based, validated
estimates of immunization coverage among
children aged 12–23 months in Mathare sub-county,
highlighting discrepancies with administrative data.

• It also offers insights into the specific locations where
children received vaccinations, supporting targeted
planning and service delivery improvements.
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