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Abstract

Background Measles, a highly contagious and potentially fatal disease, remains a significant public health concern,
particularly in low- and middle-income countries. Vaccination is the most effective way to prevent measles and
achieving high immunization coverage is crucial for protecting children and communities. This study investigated the
trends and inequalities in measles immunization coverage among two-year-olds in Sierra Leone between 2008 and
2019.

Methods The study utilized data from the Sierra Leone Demographic Health Surveys conducted in 2008, 2013,

and 2019. The World Health Organisation Health Equity Assessment Toolkit was used to calculate various inequality
measures, including Difference (D), Ratio (R), Population Attributable Risk (PAR), and Population Attributable Fraction
(PAF). An inequality assessment was conducted for six stratifiers: age, economic status, level of education, place of
residence, sex of the child, and sub-national province.

Results In Sierra Leone, measles immunization coverage increased between 2008 and 2013 and decreased slightly
in 2019. In 2008, 66.2% of two-year-olds were immunized, which increased to 86.2% in 2013 and then fell slightly

t0 82.2% in 2019. There was a decrease in inequality for age from 4.2 percentage points in 2008 to 3.0 percentage
points in 2019 (D=4.2 in 2008 and 3.0 in 2019). Economic-related inequality decreased from 8.1 percentage points
in 2008 to 7.5 percentage points in 2019 (D=8.1 in 2008 and 7.5 in 2019). Inequality in education decreased from
10.3 percentage points in 2008 to 7.4 percentage points in 2019 based on results from the inequality measure D. For
place of residence, inequality decreased from 6.0 percentage points in 2008 to 4.0 percentage points in 2019. For
the child's sex, the inequality increased from 1.9 percentage points in 2008 to 4.5 percentage points in 2019. The PAF
revealed that the setting average could have been 1.4% higher in 2008 and 2.7% higher in 2019 without the child’s
sex inequality. Provincial inequality decreased from 19.4 percentage points in 2008 to 16.9 percentage points in
2019 (D=194in 2008 and 16.9in 2019).

Conclusion The observed fluctuations in national measles immunization coverage for children under two
underscore the need for sustained efforts in vaccination programs. While improvements in access based on age,
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socioeconomic status, education level, and place of residence suggest progress in reducing inequalities, the persistent
provincial disparities, with a significant gap in 2019, highlight ongoing challenges that must be addressed to ensure
equitable health outcomes. Additionally, the increase in inequalities based on the child’s sex during the study period
raises concerns about targeted interventions that may inadvertently neglect specific groups. These findings imply that
policymakers must prioritize strategies that maintain high vaccination rates and focus on closing the geographical
and sex-based gaps, particularly in underserved provinces and among vulnerable populations.

Keywords Children, Immunization, Measles, Public health, Sierra Leone

Introduction

Measles, a highly contagious viral disease, can cause
severe complications like pneumonia, encephalitis, and
even death [1-3]. Fortunately, measles immunization
offers a powerful shield against this devastating illness.
Immunisation coverage refers to the percentage of chil-
dren who have received the measles vaccine by a specific
age, typically by their second birthday [4, 5]. High immu-
nization coverage is essential to achieve herd immunity,
a phenomenon where widespread vaccination indirectly
protects those who cannot vaccinate for medical reasons.
This collective protection is crucial for preventing out-
breaks and safeguarding vulnerable populations [6-8].

Immunisation plays a vital role in child health and sur-
vival, especially in low-resource settings with limited
access to healthcare infrastructure [3, 6, 8]. By prevent-
ing measles and its associated complications, immuni-
zation programs contribute significantly to a healthier
childhood and a brighter future for children [7]. Despite
significant progress in recent decades, global measles
immunization coverage remains uneven [3, 7, 9]. While
global coverage for the first dose of the measles vaccine
(MCV1) stands at approximately 86%, there remains a
substantial gap for the second dose (MCV2), with cov-
erage hovering around 71% in 2019 [10]. In comparison,
the coverage for the third dose of the diphtheria-teta-
nus-pertussis vaccine (DTP3) is also crucial to consider.
DTP3 coverage has consistently outperformed MCV1
in many regions, highlighting a disparity in vaccination
uptake. Notably, some countries, especially in the African
region, have yet to introduce MCV1. This absence may
contribute to the continued low global coverage rates for
measles vaccinations and underscores the need for tar-
geted interventions to improve access and uptake of both
MCV1 and MCV2 [11-13].

Sierra Leone’s journey with measles immunization cov-
erage reflects a commendable effort towards improve-
ment, yet challenges remain. Demographic and Health
Surveys (DHS) data indicate that coverage rates have
improved over time but haven't reached the desired
6th threshold. Furthermore, significant disparities exist
across different regions and socioeconomic groups. In
response to this situation, the Government of Sierra
Leone, in collaboration with international organiza-
tions like WHO and UNICEF, has implemented various

interventions and policies. These efforts include mass
immunization campaigns, routine immunization ser-
vices, and community outreach programs. Despite these
initiatives, various obstacles continue to hinder progress
[14]. Logistical hurdles, inadequate healthcare infra-
structure, disruptions in vaccine supply chains, and
socio-cultural barriers pose significant challenges [15].
Additionally, the Ebola and COVID-19 pandemic fur-
ther strained the healthcare system, impacting routine
immunization services [15]. Addressing these challenges
requires sustained commitment from stakeholders and
innovative strategies to ensure timely and complete
immunization for all children.

Previous national studies have explored immuniza-
tion coverage in Sierra Leone [14, 15]. However, a critical
knowledge gap exists regarding the specific socioeco-
nomic and geographical inequalities in measles immuni-
zation coverage among two-year-olds. Existing research
[14] focuses on overall immunization coverage without
dissecting the disparities between different population
groups and provinces. This study addresses this knowl-
edge gap by examining the inequalities in measles immu-
nization coverage among two-year olds in Sierra Leone.
By identifying socioeconomic and geographical dis-
parities in measles immunization coverage among two-
year-olds in Sierra Leone from 2008 to 2019, we aim to
provide valuable insights that inform targeted interven-
tions to improve immunization rates and achieve more
equitable health outcomes. This research holds signifi-
cant value for multiple stakeholders: it will offer policy-
makers evidence-based recommendations to strengthen
immunization programs and address existing disparities
in coverage; researchers will gain insights into socio-
economic and geographic inequalities, paving the way
for further investigation; and international partners and
donors will access critical data to guide funding decisions
aimed at improving child health and immunization rates
in Sierra Leone.

Methods

Study design and source

We used data from the 2008, 2013, and 2019 Sierra Leone
Demographic Health Surveys (SLDHS). The SLDHS is
a nationwide survey that aims to discover consistent
trends and variations in demographic indicators, health
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indicators, and social issues across all genders and age
groups. The study utilized a cross-sectional design, where
participants were chosen using a stratified multi-stage
cluster sampling technique. The SLDHS report thor-
oughly explains the sampling process [16]. This study
involved mothers who submitted measles immunization
data on their children who were two years old as many
national immunization schedules recommend measles
vaccinations at around 12 months and 18 months of
age. Therefore, two-year-olds would have received both
doses of the measles vaccine, making them a representa-
tive group to assess immunization coverage. The 2008,
2013, and 2019 SLDHS data were available via the WHO
HEAT online platform [17]. The study was done in accor-
dance with the guidelines outlined in the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [18].

Variables

Measles vaccination coverage among children aged two
years was the outcome variable in this study. It was cal-
culated in the toolkit for children aged two years. The
variable represents the proportion of children between
the ages of 12 and 23 months who have had at least one
dose of the measles vaccine before the survey. This infor-
mation is based on the vaccination card presented to the
interviewer, as reported by the mother. In instances when
the interviewee did not present a card (i.e., this choice
was absent), the mother’s report served as the source of
information regarding the child’s measles vaccination sta-
tus. If the mother’s vaccination report was absent, it was
recorded as an indication that no measles vaccine had
been administered. The variables used as stratifiers were
age of the mother, economic status, education, places of
residence, sex of the child, and sub-national province.
Age was categorized into 15-19 and 20-49. The eco-
nomic status was classified into five groups: the poorest,
poor, middle, rich, and richest. The maternal education
status was categorized into three groups: no, primary,
and secondary or higher education. The place of resi-
dence was either urban or rural. The sex of the child was
recorded as male or female. The sub-national province
consisted of five areas.

Data analysis

The analysis was performed via the web-based version
of the WHO Health Equity Assessment Toolkit (HEAT)
programme [17]. This software contains the variable of
interest (measles immunization coverage) disaggregated
by six dimensions of inequality, allowing for a compre-
hensive examination of measles immunization coverage.
Additionally, HEAT provides estimates, confidence inter-
vals, and summary measures of inequality, enabling us to
effectively assess inequalities in immunization coverage
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and make informed conclusions based on the data. The
analysis began with data selection, where relevant data-
sets on measles immunization coverage, socioeconomic
status, and geographical distribution were gathered from
the SLDHS. We used the software’s visualization tools
to explore our data and identify potential patterns or
disparities. We applied the HEAT software’s analytical
tools to assess health inequalities. This includes calcu-
lating summary measures of health inequality. Using the
designated stratifiers, estimates and confidence intervals
(CIs) for measles immunization coverage among two-
year-olds were calculated within the HEAT software.
Four metrics were utilized to compute inequality: Differ-
ence (D), Population Attributable Risk (PAR), Population
Attributable Fraction (PAF), and Ratio (R). D measures
the absolute gap in measles immunization coverage
between two subgroups (usually sub-groups with higher
and lower coverage), comparing their respective rates. A
higher D value indicates greater inequality. R compares
the measles immunization coverage of two subgroups
by dividing the coverage of the subgroup with the high-
est coverage by the one with the lowest coverage, offering
a relative measure of inequality. An R value greater than
1 indicates lower measles immunization coverage in the
disadvantaged group. Both D and R are unweighted mea-
sures, meaning they do not account for the population
sizes of the subgroups and focus solely on the two groups
being compared. On the other hand, PAR estimates the
proportion of a health outcome that can be attributed
to a specific risk factor within the population, while PAF
indicates the percentage of the total health outcome that
would be eliminated if the risk factor were removed. A
positive PAF suggests that reducing inequalities would
lead to a decrease in overall measles immunization cov-
erage and a higher PAR indicates a greater impact of
inequalities on measles immunization coverage. These
measures provide insights into the potential impact of
reducing inequalities on overall health outcomes. R and
PAF are relative measures of inequality used to evaluate
and compare the differences between various elements in
relation to one another. In contrast, D and PAR are abso-
lute measures, providing clear-cut values indicating the
gap in vaccination coverage or the proportion of health
outcomes attributable to a specific risk factor. This dis-
tinction is important, as absolute measures like D and
PAR offer straightforward insights into the magnitude of
inequality, while relative measures like R and PAF contex-
tualize these differences within the broader population
dynamics. The inclusion of summary measures is predi-
cated on the recognition by the World Health Organisa-
tion that both absolute and relative summary metrics are
essential for deriving policy-relevant findings. The litera-
ture extensively elucidates the summary measures and
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calculations of the World Health Organisation metrics
[19, 20].

Results

Trends of measles immunization coverage among two-
year-olds in Sierra Leone by different inequality stratifiers
Table 1 shows measles immunization coverage trends
among two-year-olds in Sierra Leone by different
inequality stratifiers. The data is presented as the number
of individuals (N), percentage (%), and confidence inter-
vals (Lower Bound [LB] and Upper Bound [UB]). Overall,
measles immunization coverage increased between 2008
and 2013, then decreased slightly in 2019. In 2008, 66.2%
of two-year-olds were immunized, which increased to
86.2% in 2013 and then fell to 82.2% in 2019. Coverage
was generally higher among mothers aged 20-49 com-
pared to younger mothers (15-19 years old). Coverage
increased as economic status increased. In all survey
years, the richest quintile (Quintile 5) had the highest
coverage, while the poorest quintile (Quintile 1) had the
lowest coverage. Coverage was generally higher among
mothers with more education. No education resulted in
the lowest coverage, while secondary or higher educa-
tion resulted in the highest coverage. While coverage was
generally higher in urban areas compared to rural areas,
it is important to note that this may not fully reflect the
situation for all urban residents. In many sub-Saharan
African countries, including Sierra Leone, there may be
disparities in access and utilization of social services,
such as vaccination, between the urban core and more
peripheral or suburban areas. These disparities can lead
to gaps in coverage among urban populations, particu-
larly those with lower socioeconomic status. There was
not a significant difference in coverage between male
and female children. In 2019, coverage was highest in the
Northern province (87.7%) and lowest in the northwest-
ern province (70.8%).

Provincial prevalence of measles immunization coverage
among two-year-olds in Sierra Leone in 2008, 2013 and
2019

Figure 1 shows the provincial prevalence of measles
immunization coverage among two-year-olds in Sierra
Leone in 2008, 2013 and 2019. Each bar represents the
percentage of immunization coverage, illustrating trends
over time across different subnational province in this
particular order in 2019 (Eastern, Northern, Northwest,
Southern, and Western). Between 2008 and 2013 Sierra
Leone had four subnational provinces (Eastern, North-
ern, Southern, and Western). Approximately 76.1% of
children of mothers in the Western province had measles
immunization in 2008, whilst in the coverage was only
56.6% in the Northern province. In 2013, 90.2% of chil-
dren of mothers in the Southern province had measles
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immunization whilst 81.6% of children of mothers in
the Western province were immunized against measles.
In 2019, measles vaccination coverage was 87.7% in
the Northern province and 70.8% in the Northwestern
province.

Trends in inequality indices for measles immunization
coverage in Sierra Leone (2008-2019)

Table 2 shows inequality indices for measles immuniza-
tion coverage in Sierra Leone from 2008 to 2019. Here,
we present the results for one absolute measure (D)
and one relative measure (PAF). One of them (D) is a
simple measure and PAF is a complex measure. There
was a decrease in inequality for age from 4.2 percentage
points in 2008 to 3.0 percentage points in 2019 (D=4.2
in 2008 and 3.0 in 2019). The PAF reveal that the set-
ting average could have been 0.3% higher in 2008 and
0.1% higher in 2019 without age inequality. Economic
disparity decreased from 8.1 percentage points in 2008
to 7.5 percentage points in 2019 (D=8.1 in 2008 and 7.5
in 2019). PAF in 2008 was 7.6 and 2.7 in 2019, indicat-
ing that the setting average in measles vaccination cover-
age could have increased by almost 8% in 2008 and 3%
in 2019 without economic inequality. Inequality in edu-
cation decreased from 10.3 percentage points in 2008
to 7.4 percentage points in 2019 (D=10.3 in 2008 and
7.4 in 2019). For place of residence, inequality decreased
from a D of 6.0 percentage points in 2008 to 4.0 per-
centage points in 2019. For the child’s sex, the inequal-
ity increased from a D of 1.9 percentage points in 2008
to 4.5 percentage points in 2019. The PAF revealed that
the setting average could have been 1.4% higher in 2008
and 2.7% higher in 2019 without the child’s sex inequality.
Provincial inequality decreased from a D of 19.4 percent-
age points in 2008 to 16.9 percentage points in 2019. The
PAF revealed that the setting average could have been
15% higher in 2008, 5% higher in 2013, and 7% higher in
2019 without provincial inequality.

Discussion

This study examines the socioeconomic and geographi-
cal inequalities in measles immunization coverage among
two-year-olds in Sierra Leone from 2008, 2013 and 2019.
Coverage increased between 2008 and 2013, but declined
slightly in 2019. The decline in 2019 may be attributed
to several factors, including the impact of the Ebola
outbreak between 2013 and 2014. The outbreak likely
disrupted healthcare services, including immunization
programs, leading to a temporary decline in coverage.
Additionally, other factors such as economic instability,
population displacement, and changes in immunization
policies or implementation may have contributed to the
decline. Addressing these underlying issues and imple-
menting strategies to improve immunization coverage is
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Fig. 1 Provincial prevalence of measles immunization coverage among two-year-olds in Sierra Leone in 2008, 2013 and 2019

crucial to protect the health of the population and pre-
vent measles outbreaks in Sierra Leone. A study on mea-
sles incidence trends in Nigeria found fluctuating MCV
coverage, as there was a slight decrease in immunization
coverage from 2010 to 2017 and a slight increase in 2018
and 2019 [21]. Additionally, a scorecard on progress for
immunization elimination in fifteen African countries
found a slight increase in MCV-1 coverage from 2001 to
2009 in most African countries for this study. However,
there was a decline by 2015, followed by an increase in
2017, before declining again. However, Sierra Leone
experienced a rise in measles immunization coverage
over the years; recent studies on measles immunization
in Sierra Leone have shown similar trends, indicating
improvements in immunization efforts and highlight-
ing challenges in maintaining high coverage rates [22—
25]. Possible reasons for the observed trends include
enhanced efforts by the government and international
organizations, implementation of immunization cam-
paigns, improvements in healthcare infrastructure, and
increased public awareness about the importance of
measles vaccination. For instance, introducing the Mea-
sles and Rubella Initiative and intensifying the Expanded
Programme on Immunization services likely contributed
to the increased coverage observed in the earlier years of
the study period.

Additionally, the study found a decrease in maternal
age-related inequalities in measles immunization cov-
erage between 2008 and 2019. This suggests that efforts
to reach children of mothers of younger age groups may
have been successful. Comparisons with previous stud-
ies in other African countries indicate similar patterns
of reduced age-related disparities despite the difference
in the study length. The mother’s age was shown to be
strongly correlated with vaccination status in a study
carried out in the Eastern Province of Zambia [26]. The
study evaluated characteristics associated with measles-
rubella vaccination among children aged 9-179 months
following a statewide immunization programme post-
2016. Interestingly, children born to mothers younger
than 30 or older than 49 were less likely to be vaccinated
than those born to mothers between 30 and 39. Younger
children were also more likely to have had the measles-
rubella immunization than older children within the
target age range [26]. Possible reasons for these improve-
ments in Sierra Leone include targeted immunization
campaigns and policies prioritizing children of younger
mothers. The successful reduction in maternal age-
related disparities could also be linked to community
health worker programs targeting children of younger
mothers for vaccination, ensuring they receive the neces-
sary immunizations on time. Additionally, public health
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Table 2 Inequality indices of estimates of factors associated with measles immunization coverage among two-year-olds in Sierra

Leone, 2008-2019

2008 2013 2019
Dimension Est. LB UB Est. LB UB Est. LB UB
Age
D 42 -11.6 20.0 -2.6 -94 4.0 30 -74 135
PAF 03 03 04 0 -0.0 0.0 0.1 0.1 0.1
PAR 0.2 -0.5 1.0 0 -0.3 03 0.1 -0.2 06
R 1.0 0.8 13 09 0.8 1.0 1.0 09 1.1
Economic status
D 8.1 -3.8 20.1 1.5 -6.9 10.1 75 -04 154
PAF 76 75 7.7 13 13 14 2.7 26 2.7
PAR 50 -20 12.2 1.1 -24 48 2.2 -1.8 6.2
R 1.1 0.9 13 1.0 09 1.1 1.0 0.9 1.2
Education
D 10.3 -1.0 218 6.8 2.2 114 74 2.8 12.1
PAF 10.7 10.6 10.8 6.8 6.8 6.9 6.4 6.4 6.4
PAR 7.1 -1 154 59 29 8.8 53 2.8 7.8
R 1.1 0.9 13 1.0 1.0 1.1 1.0 1.0 1.1
Residence
D 6.0 -14 13.6 1.2 -4.3 6.7 4.0 -0.7 89
PAF 6.7 6.6 6.8 1.0 1.0 1.1 32 3.1 32
PAR 44 -04 93 0.9 -1.7 36 26 0.2 50
R 1.0 0.9 1.2 1.0 09 1.0 1.0 0.9 1.1
Sex of child
D 1.9 -54 9.3 0.5 -3.6 4.7 4.5 -0.1 9.1
PAF 14 1.3 14 03 03 03 2.7 2.7 2.8
PAR 09 -20 39 0.2 -1.2 1.8 2.2 04 4.1
R 1.0 0.9 1.1 1.0 09 1.0 1.0 0.9 1.1
Province
D 194 9.5 294 86 -1.0 183 16.9 89 24.8
PAF 14.9 14.8 15.0 46 46 4.7 6.7 6.6 6.7
PAR 9.8 238 16.9 4.0 1.7 6.3 55 1.9 9.1
R 13 1.1 1.5 1.1 09 1.2 1.2 1.1 13

Est-Estimate; LB-Lower Bound; UB-Upper Bound

education campaigns might have played a role in increas-
ing awareness among parents about the importance of
early childhood immunizations. This finding highlights
the effectiveness of focused strategies in improving
health outcomes and suggests that ongoing efforts are
necessary to maintain and build upon these successes.
Findings on inequalities based on education and eco-
nomic status showed reduced disparities between 2008
and 2019. A study conducted between 2000 and 2014 on
trends in socioeconomic disparities in Vietnamese chil-
dren aged 12 to 23 months who received full vaccina-
tion coverage, evidence for reducing vaccination-related
inequality shows that the full vaccination coverage con-
centration index dropped during the period, indicating a
gradual decline in socioeconomic disparities [27]. Again,
there was a decrease in vaccination coverage between
children from wealthy and low-income families as the
concentration curve approached the equality line [27].
According to the study, children from wealthier homes

and mothers with better educational attainment had
higher chances of receiving all recommended vaccina-
tions. Full vaccination coverage was far more likely in
children whose mothers had completed upper secondary
and university education and belonged to higher socio-
economic groups. The general level of socioeconomic
inequality decreased, but discrepancies persisted. Simi-
lar findings were also observed in findings written in a
book on child immunization by WHO [28]. Compared to
their peers, children from ethnic minority groups, those
living in rural regions, and those whose mothers had
only completed elementary school or less had lower full
immunization rates [27]. Additionally, a study on unequal
immunization rates against measles in the WHO’s “big
six” nations in the Southeast Asian region revealed that
except Thailand, there were notable socioeconomic dif-
ferences in every country concerning maternal educa-
tion levels, wealth quintiles, antenatal care use, and
nutritional status [29]. Wealth-related inequalities are
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prevalent in measles immunization coverage. Across low-
and middle-income countries, children from wealthier
households consistently have higher immunization cov-
erage than those from poorer households [28]. This trend
is observed in various countries, including Nigeria and
Pakistan, where coverage among the richest quintile is
notably higher than among the poorest [29]. Possible rea-
sons for these reductions in Sierra Leone include govern-
ment policies aimed at increasing access to education and
economic development and targeted interventions by
partner organizations to address these disparities. Initia-
tives such as school-based vaccination campaigns might
have contributed to reducing economic and educational
barriers to immunization. Additionally, improvements in
healthcare access and quality in underserved areas could
have played a crucial role in narrowing these gaps. Future
research should explore the long-term sustainability of
these interventions and their effectiveness in maintain-
ing high vaccination rates across different socioeconomic
groups.

Our study findings indicated an increase in sex-related
inequalities in measles immunization coverage. According
to the study titled “Inequalities in full immunization cov-
erage: trends in low- and middle-income countries,” some
countries exhibit slight disparities favoring boys in immuni-
zation coverage, while most do not show significant differ-
ences between boys and girls [29]. This suggests that female
children were increasingly less likely to be immunized than
their male counterparts. Countries such as Azerbaijan,
Belize, India, Mali, and Somalia have highlighted similar
sex-related disparities, though in many instances, these vari-
ations are typically negligible and not statistically significant
[29]. However, research on sex and gender differences in
immunization coverage among children under two years old
has found notable differences in immune responses, with a
higher number of females observed to have better responses
compared to males [30]. In Sierra Leone, several factors may
contribute to these inequalities. Cultural preferences and
biases often lead to differential access to healthcare based
on the child’s sex. In some communities, male children are
prioritized for healthcare services, including immunization,
due to entrenched cultural norms and gender biases. For
instance, studies from Nigeria [31] and Tanzania [32] have
documented similar trends, indicating that families may
allocate resources preferentially to male children, reflecting
societal beliefs about gender roles and future economic con-
tributions. Moreover, the increasing sex-related disparities
in immunization coverage may be exacerbated by systemic
barriers that limit access to healthcare for female children.
These barriers can include logistical challenges in reach-
ing healthcare facilities, societal attitudes that undervalue
female health, and insufficient gender-sensitive policies
that address the unique needs of girls in healthcare sys-
tems. To address these disparities, there is a pressing need
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for gender-sensitive interventions and policies that ensure
equal access to immunization services for both male and
female children. Future studies should investigate the under-
lying cultural factors contributing to these disparities, as
well as assess the impact of gender-focused interventions in
improving immunization coverage. By understanding these
dynamics, public health initiatives can be better tailored to
promote equity in immunization services.

Our findings revealed that significant provincial dispari-
ties persist. Notably, the Northern province exhibited the
highest immunization coverage, whereas the newly formed
Northwestern province reported the lowest. The challenges
faced by the Northwestern province may be multifaceted
and contribute to these lower vaccination rates. Key factors
include potential disruptions in healthcare infrastructure,
which can hinder the delivery of immunization services
[33]. For instance, areas with limited healthcare facilities
may struggle to provide consistent vaccine access, leading
to gaps in coverage [34]. Additionally, logistical challenges,
such as inadequate transportation networks, can impede
the ability of families to reach vaccination sites, particularly
in rural areas where distances are greater. Moreover, insuf-
ficient outreach efforts in the Northwestern province may
further exacerbate these disparities. Community aware-
ness campaigns are crucial for informing families about the
importance of immunization and available services. In con-
trast, urban areas often benefit from better healthcare infra-
structure and more effective outreach programs, resulting
in higher vaccination rates. For instance, countries like Ethi-
opia show a substantial difference, with urban areas having
significantly higher coverage than rural areas [28, 29]. To
address these geographical inequalities, targeted interven-
tions are essential. Strengthening healthcare infrastructure
in underserved provinces, improving transportation and
logistics for vaccine delivery, and implementing commu-
nity-based outreach programs could significantly enhance
access to immunization services. Future research should
focus on evaluating the effectiveness of these interventions
and understanding the specific barriers faced by communi-
ties in the Northwestern province, ensuring that all children
have equitable access to vaccinations.

Policy and practice implications

Our study on measles immunization coverage in Sierra
Leone highlights several areas for policy and practice
improvements. The decrease in provincial inequality sug-
gests policy changes targeting these areas can have a sub-
stantial impact. Policies could include allocating resources
to provinces with lower coverage, improving vaccine access
through mobile clinics, and partnering with local commu-
nities to address vaccine hesitancy. The increasing gender
disparity requires an investigation into the reasons behind
it. This could involve studies to understand socio-cultural
factors or access barriers for boys. Based on the findings,
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policies can target mothers of boys through targeted com-
munication campaigns or ensuring healthcare worker
availability preferred by men. The study shows progress in
reducing inequalities based on socioeconomic status, edu-
cation, and place of residence. Policies such as financial
assistance programs or community outreach in disadvan-
taged areas should ensure these successful strategies con-
tinue. The study emphasizes the importance of integrating
equity lens into all aspects of immunization programs. This
could involve setting clear targets to reduce disparities, allo-
cating resources based on need, and monitoring progress
towards achieving equitable coverage. Regularly monitor-
ing coverage rates and identifying areas with declining rates
or persistent inequalities could help address some of these
challenges. This allows for timely adjustments to policies
and interventions. The government should partner with
community leaders, healthcare workers, and local NGOs
to address vaccine hesitancy and raise awareness about the
importance of measles immunization. By implementing
these policy and practice changes, Sierra Leone can improve
measles immunization coverage, ensure equitable access
for all children, and prevent outbreaks of this dangerous
disease.

Strengths and limitations

There are some strengths of the study that need to be
acknowledged. First, the DHS data covers a large sample
size and provides information representative of the entire
country, allowing for generalizable findings. Again, the DHS
collects data using consistent methods across countries and
over time, facilitating comparisons within Sierra Leone and
potentially with other countries. Also, DHS includes infor-
mation on socioeconomic status, education level, place of
residence, and child’s sex, all relevant factors for analyzing
inequalities in immunization coverage. Moreover, HEAT
offers tools for analyzing complex datasets like DHS, allow-
ing you to calculate proportions, assess trends, and esti-
mate the contribution of different factors to inequalities.
In terms of limitations, some information in DHS relies on
self-reporting, which can be prone to errors due to recall
or social desirability bias. Again, while DHS covers relevant
factors, it does not capture all potential reasons for vaccine
hesitancy or missed vaccinations. Finally, the DHS uses a
cross-sectional study design, limiting the ability to estab-
lish causal relationships between factors and immunization
coverage.

Conclusion

There was a positive trend in national measles immuniza-
tion coverage for children under two. Despite the progress,
coverage dropped slightly in 2019. Inequalities in access to
immunization based on age, socioeconomic status, edu-
cation level, and place of residence decreased between
2008 and 2019. Provincial inequality remains a significant

Page 9 of 10

challenge, with a decrease but still a substantial gap in 2019.
Disparities based on the child’s sex increased during the
study period. Continued efforts are needed to ensure consis-
tent progress in national coverage rates and prevent further
decline. Addressing the provincial disparities by focus-
ing resources and outreach programs on areas with lower
coverage could be useful. Again, investigating the reasons
behind the increasing gender gap and developing strategies
to improve immunization rates among boys should be given
attention. There is also the need to integrate considerations
of socioeconomic status, education level, and place of resi-
dence into program design and implementation to reduce
inequalities further. Regularly monitoring coverage rates
and inequalities to identify areas needing improvement and
assessing the effectiveness of interventions should be a pri-
ority of governmental and non-governmental organizations.
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