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Abstract
Background Polio, a debeilitating and potentially life-threatening disease, continues to pose a risk to young children 
globally. While vaccination offers a powerful shield, its reach is not always equal. This study explores socioeconomic 
and geographical inequalities in polio immunisation coverage among two-year-olds in Sierra Leone between 2008 
and 2019.

Methods The study utilised data from the Sierra Leone Demographic Health Survey rounds conducted in 2008, 
2013, and 2019 to examine polio immunization coverage among two-year-olds. The World Health Organisation 
Health Equity Assessment Toolkit software calculated various inequality measures, including simple difference, ratio, 
population-attributable risk, and population-attributable fraction. An inequality assessment was conducted for six 
stratifiers: maternal age, maternal economic status, maternal level of education, place of residence, sex of the child, 
and sub-national region.

Results Polio immunization coverage among two-year-olds in Sierra Leone increased from 48.7% in 2008 to 77.1% 
in 2013, then declined to 61.2% in 2019. No significant inequalities were observed based on maternal age, child’s sex 
or maternal educational level. Coverage was higher among children of mothers from the poorest households, and in 
rural areas. However, the main inequality identified was subnational inequality.

Conclusion The initial increase in coverage followed by a decline underscores the need for sustained efforts to 
maintain and improve immunization rates, particularly in the Western, Northwestern, and Northern provinces, 
where significant subnational inequalities exist. The absence of disparities related to maternal age, child sex, and 
education suggests that traditional demographic factors may not be the primary barriers to immunization; instead, 
geographic and socioeconomic contexts play a more pivotal role. This indicates that targeted interventions should 
focus on improving access to vaccination services in underserved areas, potentially through community outreach 
and mobile vaccination units. Additionally, the better coverage among children of poorer mothers and those in rural 
areas highlights the importance of understanding local dynamics and leveraging community strengths to enhance 
immunization uptake.
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Introduction
Poliomyelitis, commonly known as polio, is a contagious 
viral disease that primarily affects children younger than 
five [1–4]. Eradicating polio remains a global priority, 
particularly in sub-Saharan Africa, as the disease is highly 
contagious but entirely preventable through vaccination 
[5]. The virus spreads primarily by the fecal-oral route, 
and less frequently, by a shared medium (such as contam-
inated food or water). It is passed from person to person 
and multiplies in the intestine before entering the neuro-
logical system, causing paralysis [1, 2, 4]. Since there is no 
cure for polio, prevention through vaccination is the only 
effective strategy. Repeated doses of the polio vaccine can 
provide a lifelong immunity. Two types of vaccines are 
currently available: the oral polio vaccine (OPV) and the 
inactivated polio vaccine (IPV). Both are safe and effec-
tive, and used globally in varying combination [2].

The Global Polio Eradication Initiative (GPEI), 
launched by the World Health Assembly in 1988, 
includes collaboration among national governments, the 
World Health Organization (WHO), Rotary Interna-
tional, the Centers for Disease Control and Prevention 
(CDC), the United Nations Children’s Fund (UNICEF), 
the Bill & Melinda Gates Foundation, and Gavi, the 
Vaccine Alliance [1]. Between 1988 and October 2023, 
only two countries Afghanistan and Pakistan remained 
endemic for wild poliovirus type 1. This marks a signifi-
cant decline of nearly 99% from around 350,000 reported 
cases in more than 125 endemic nations [1–5]. Among 
the three strains of wild poliovirus (type 1, type 2, and 
type 3), wild poliovirus type 2 was eradicated in 1999, 
and wild poliovirus type 3 was eradicated in 2020 [1].

Despite the progress in polio reduction, Sub-Saharan 
Africa, particularly West Africa, continues to report 
the highest rates of polio cases [5]. This highlights per-
sistent challenges in achieving equitable immunization 
coverage. Immunization rates vary significantly based on 
regional, demographic, and socioeconomic factors, espe-
cially in low- and middle-income countries [2]. Reports 
from WHO and UNICEF indicate that, despite advance-
ments, immunization coverage remains inconsistent, 
with gaps persisting across and within countries and 
regions [3]. The GAVI Alliance’s 2021–2025 high-level 
strategy emphasizes the importance of reaching margin-
alized groups to address these disparities and prioritize 
equity in immunization efforts [4]. This continued focus 
is crucial for ensuring that all children, particularly those 
in high-burden areas like Sub-Saharan Africa, receive the 
protection they need against polio.

According to the International Health Regulations 
(IHR), Sierra Leone is no longer affected with circulating 
Vaccine-Derived Poliovirus (cVDPV) but is still suscep-
tible to infection. As of March 2024, the country is sub-
ject to the International Health Regulations Emergency 

Committee on Polio Eradication’s Temporary Recom-
mendations [6]. However, in March 2024, a confirmed 
type 2 poliovirus (cVDPV2) outbreak was reported in the 
country and neighbouring Guinea and Liberia. This led 
to coordinated house-to-house vaccination campaigns 
against polio in the first round, which involved five 
additional countries: Guinea, Burkina Faso, Mali, Côte 
d’Ivoire, Liberia, and Guinea. The novel oral polio vac-
cine (nOPV2) was used in these campaigns. To eradicate 
polio, all children under five years old needed to receive 
the vaccination simultaneously, which is why the syn-
chronization was implemented [7, 8]. About 1,669,594 
children under five had received vaccinations nationwide 
in the first vaccination round [7]. During the campaign, 
more than 4,000 medical teams were called to participate 
in community outreach and provide vaccines [7].

Sierra Leone has shown its dedication to public health 
by working with partners to lessen the effects of the polio 
outbreak and stopping it spread [8]. However, there is 
no study on the trends and inequalities in polio vaccina-
tion coverage in Sierra Leone. Gaining insight into the 
inequalities of polio immunization coverage can guide 
stakeholders in implementing targeted interventions, 
particular for underserved population, thereby improving 
overall population immunity. Therefore, this study aimed 
to explore socioeconomic and geographical inequalities 
in polio immunisation coverage among two-year-olds in 
Sierra Leone between 2008 and 2019.

Methods
Study design and source
We used data from the Sierra Leone Demographic Health 
Survey (SLDHS) conducted in 2008, 2013, and 2019. The 
SLDHS is a comprehensive national survey designed to 
identify trends in social issues, health indicators, and 
demographics for all age groups and genders. Participants 
were selected for the study using a stratified multi-stage 
cluster sampling technique applied in a cross-sectional 
design. Detail information on the sampling procedure 
can be found in the SLDHS report [9]. Two-year-old chil-
dren whose mothers provided information on their polio 
vaccination records during the relevant SLDHS cycles 
were included in this study. The SLDHS data from 2008, 
2013, and 2019 were accessed through the WHO Health 
Equity Assessment Toolkit (HEAT) online platform [10]. 
HEAT is a software application developed by the World 
Health Organization. HEAT is designed to facilitate the 
exploration, analysis, and reporting of health inequal-
ity data. It includes data from the Health Inequality Data 
Repository, allowing users to assess and visualize health 
disparities effectively. For our analysis, we utilized dis-
aggregated data from the Sierra Leone Demographic 
and Health Survey (SLDHS) health indicators available 
in HEAT. However, it is important to note that HEAT 
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does not encompass all data from the SLDHS; it specifi-
cally includes selected datasets relevant to health equity 
assessments. In this study, we focused on the Childhood 
Immunization dataset within HEAT to analyze polio 
immunization inequalities among two-year-olds in Sierra 
Leone.The study was carefully designed, considering the 
recommendations made in the STROBE (Strengthening 
the Reporting of Observational Studies in Epidemiology) 
[11].

Outcome measure and dimensions of inequality
The coverage of polio vaccinations was estimated for 
two-year-olds. The percentage of children aged 12 to 
23 months who received the polio vaccine at least three 
times before the survey was analyzed to assess vaccina-
tion coverage in this critical age group. We chose to focus 
on children between 12 and 23 months rather than one-
year-olds because this age range allows us to capture a 
more comprehensive picture of immunization coverage. 
By including children up to 23 months, we account for 
variations in vaccination schedules and ensure that we 
assess those who may have received their vaccinations 
later than the standard timeline. This approach provides 
a clearer understanding of overall vaccination trends and 
helps identify any disparities in coverage. The mother’s 
account of the immunisation card given to the inter-
viewer is the basis for this information. When the inter-
viewee did not provide a card (that is, when this option 
was not available), the mother’s report was the source 
of information on the child’s status as a recipient of the 
polio vaccination. The absence of the mother’s immuni-
sation record proved that the polio vaccine had not been 
given. There were two age groups of the mothers (cur-
rent age of mothers): 15–19 years and 20–49 years in the 
HEAT software. Those were the only two age brackets 
provided in the dataset, which limited our options for 
segmentation. Women’s economic status was categorized 
into five groups: poorest, poorer, middle-class, rich, and 
richest based on household wealth quintiles, which were 
determined by dividing the wealth index into five equal 
parts according to the distribution of wealth index scores 
in the dataset. The cut points for the wealth index scores 
defining each quintile were as follows: Poorest (Quintile 
1: -5.09077 to -2.74422), Poorer (Quintile 2: -2.74422 to 
-1.32015), Middle-class (Quintile 3: -1.32015 to 0.25678), 
Rich (Quintile 4: 0.25678 to 2.14567), and Richest (Quin-
tile 5: 2.14567 to 5.89012). These ranges ensured an equal 
division of the population into five groups based on 
household wealth. Three groups were obtained from the 
HEAT software based on the mother’s educational sta-
tus: no, primary, and secondary or higher education. The 
HEAT software combined secondary and higher educa-
tion into a single category due to the small sample sizes 
for both categories in the 2008 dataset. By merging these 

two levels of education, they aimed to enhance the sta-
tistical power of their analysis and ensure more reliable 
results. The place of residence was either in an urban 
or rural area. The child’s sex was noted as either male 
or female. The sub-national provinces of Sierra Leone 
consist of five distinct geographical areas: the Western 
Area, which includes the capital city Freetown; North-
ern Province, characterized by diverse communities and 
agricultural activities; Southern Province, known for its 
rich cultural heritage and agricultural economy; Eastern 
Province, marked by unique ethnic groups and economic 
activities; and the Northwest Region, a newer adminis-
trative designation encompassing several districts.

Data analysis
We utilized the web-based version of the WHO Health 
Equity Assessment Toolkit for analysis. This platform 
designed to facilitate the exploration of health inequal-
ity data and provides estimates, confidence intervals, and 
summary measures of inequality. This toolkit allowed for 
a detailed analysis of polio immunization coverage disag-
gregated by six dimensions of inequality. These insights 
enabled a comprehensive evaluation of disparities, and 
informed conclusions based on the data. Maternal age, 
province, child’s sex, socioeconomic status, education 
level, and place of residence were the inequality dimen-
sions used.

Four metrics were utilized to calculate inequality: Dif-
ference (D), Ratio (R), Population Attributable Frac-
tion (PAF), and Population Attributable Risk (PAR). D 
measures the absolute gap in polio vaccination cover-
age between two subgroups, providing a straightforward 
comparison of their respective rates. R compares the 
vaccination coverage of two subgroups by dividing the 
coverage of one subgroup by the other, offering a rela-
tive measure of inequality. Both Difference and Ratio are 
unweighted measures, 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 popu-
lation, while PAF indicates the percentage of the total 
health outcome that would be eliminated if the risk fac-
tor were removed. These measures provide insights into 
the potential impact of reducing inequalities on overall 
health outcomes. For a comprehensive explanation of the 
calculation of these measures, please refer to the litera-
ture [12]. 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 absolute measures, providing clear-cut 
values that indicate the actual gap in vaccination cover-
age or the proportion of health outcomes attributable 
to a specific risk factor. This distinction is important, as 
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absolute measures like D and PAR offer straightforward 
insights into the magnitude of inequality, while rela-
tive measures like R and PAF contextualize these differ-
ences within the broader population dynamics. The 
World Health Organisation (WHO) acknowledged that 
to derive conclusions that are useful to policy, summary 
metrics must be included in absolute and relative forms. 
The World Health Organisation metrics’ summary mea-
surements and computations are thoroughly explained in 
the literature [13, 14].

Results
Figure  1 shows polio immunization coverage among 
children aged two-year-olds in Sierra Leone. In 2008, 
the polio immunization coverage was 48.7%. This figure 
increased to 77.1% by 2013, and later declined to 61.2% 
in 2019.

Figures 1, 2, 3, 4 and 5 shows polio immunisation cov-
erage trends among two-year-olds in Sierra Leone by dif-
ferent inequality dimensions. Among children of mothers 
aged 15–19 years old, coverage was 45.1% in 2008, 73.6% 
in 2013, and 53.7% in 2019. For children of mothers aged 
20–49 years old, coverage was 49.0% in 2008, 77.3% in 
2013, and 61.6% in 2019. The children of mothers in the 
poorest quintile (Quintile 1) had 44.4% coverage in 2008, 
77.7% in 2013, and 63.2% in 2019. The children of moth-
ers in the richest quintile (Quintile 5) had 47.9% coverage 
in 2008, 80.6% in 2013, and 50.3% in 2019. Children with 
parents with no education had 47.7% coverage in 2008, 
77.6% in 2013, and 61.6% in 2019. The primary education 
group had 56.0% coverage in 2008, 70.9% in 2013, and 
66.4% in 2019. The secondary or higher education group 
had 48.2% coverage in 2008, 80.1% in 2013, and 58.3% in 

2019. Urban areas had 51.1% coverage in 2008, 77.8% in 
2013, and 55.4% in 2019. Rural areas had 47.9% cover-
age in 2008, 76.9% in 2013, and 64.4% in 2019. Females 
had 51.0% coverage in 2008, 77.3% in 2013, and 62.0% in 
2019. Males had 46.6% coverage in 2008, 76.9% in 2013, 
and 60.5% in 2019. The Eastern province had the high-
est coverage (58.8% in 2008, 78.7% in 2013, and 70.5% 
in 2019). The Northern province had 43.6% coverage in 
2008, 74.7% in 2013, and 55.2% in 2019. The Southern 
province had 54.4% coverage in 2008, 81.8% in 2013, and 
69.3% in 2019. The Western Area had 41.2% coverage in 
2008, 70.2% in 2013, and 52.8% in 2019 (Table 1).

Table  2 presents the inequality measures for polio 
immunization in Sierra Leone from 2008 to 2019. Mater-
nal age-related inequality, shifted from a difference of 
3.8% points in 2008 to 7.9% points in 2019. However, the 
CIs of D for both 2008 and 2019 cross the value of zero 
and the CIs for R cross the value of one, meaning that 
there was no statistically significant difference in polio 
immunization coverage between the two age groups. 
The PAR and PAF indicate that the setting average could 
have been 0.2% points, or 0.4 times, higher in 2008, 0.3% 
points, or 0.3 times, higher in 2013, and 0.6% points, or 
0.4 times, higher in 2019 without age-related inequal-
ity. Economic inequality, measured as the difference in 
immunization coverage between the richest and poorest 
groups, showed a shift from 3.5% points in 2008 to -12.8% 
points in 2019. This indicates that coverage was higher 
among the richest in 2008 but became higher among the 
poorest in 2019, reflecting a positive pro-poor change 
in immunization coverage. The PAR and PAF for eco-
nomic inequality were zero in both 2008 and 2019, sug-
gesting no further improvement. Inequality in education, 

Fig. 1 Polio immunisation coverage among children aged two-year-olds in Sierra Leone 2008, 2013 and 2019
Source: World Health Organisation Health Equity Assessment Toolkit, 2024
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measured as the difference in coverage between children 
of mothers with secondary or higher education and with 
no education, shifted from a difference of 0.4% points in 
2008 to -3.2% points in 2019. However, the CIs of D show 
little inequality in 2008 but no inequality in 2019, mean-
ing that there was no statistically significant difference 
in polio immunization coverage between the education 
groups. For place of residence, measured as the differ-
ence in immunization coverage between urban and rural 
areas changed from a difference of 3.1% points in 2008 
to -9.0% points in 2019. This reflects a positive shift, with 
rural children achieving higher immunization levels than 
their urban counterparts. Regarding the child’s sex, the 
difference in coverage between male and female children 
shifted from a difference of 4.4% points in 2008 to 1.5% 
points in 2019. This indicates a decrease in sex-related 
inequality, with female children reaching closer lev-
els of immunization to male children. However, the CIs 
of D for both 2008 and 2019 cross the value of zero and 

the CIs for R cross the value of one, meaning that there 
was no statistically significant difference in polio immu-
nization coverage between the sex of the child. Lastly, 
regional inequality measured as the difference between 
the best and the worst performing region showed no sig-
nificant change, remaining at 17.5% points in 2008 and 
17.7% points in 2019, as indicated by the overlapping 
confidence intervals.

Discussion
The study on the socioeconomic and geographical 
inequalities in polio immunization coverage among two-
year-olds in Sierra Leone between 2008 and 2019 reveals 
critical insights into the dynamics of health equity in the 
country. The initial increase in coverage from 48.7% in 
2008 to 77.1% in 2013 indicates successful public health 
interventions during this period, likely influenced by 
increased awareness and accessibility of vaccination ser-
vices [15–18]. However, the subsequent decline to 61.2% 

Fig. 2 Trends in the prevalence of polio immunisation coverage among two-year-olds by age of mother and sex of the child inequality dimensions in 
Sierra Leone, 2008, 2013, and 2019
Source: World Health Organisation Health Equity Assessment Toolkit, 2024
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in 2019 raises concerns about sustainability and the 
potential impact of external factors, such as economic 
instability, health system challenges, or changes in pub-
lic health policy [19–22]. This fluctuation underscores 
the necessity for continuous monitoring and adaptive 
strategies to ensure that immunization coverage remains 
robust and equitable.

The results indicate that there is no maternal age-
related inequality in polio immunization coverage in 
Sierra Leone for both 2008 and 2019. This finding con-
trasts with a study in Kenya, where maternal age often 
correlates with disparities in immunization rates [23]. 
The lack of significant disparity in Sierra Leone may sug-
gest effective health policies or community outreach pro-
grams that have successfully mitigated age-related gaps 
[24]. The implications of these findings are twofold: they 
underscore the importance of maintaining and enhanc-
ing current immunization strategies while also indicating 
that age may not be a critical factor affecting coverage in 

this context. Future research should focus on longitudi-
nal studies to provide insights into how these dynamics 
evolve over time, particularly in response to changing 
health policies and socio-economic conditions.

The shift in economic inequality from a 3.5% point 
advantage for the richest in 2008 to a -12.8-percentage 
point advantage for the poorest in 2019 highlights a sig-
nificant pro-poor trend in immunization coverage. This 
finding is consistent with a study on economic-related 
inequalities in child health interventions [25]. However 
our finding is inconsistent with a study on inequalities 
in maternal healthcare use in Sierra Leone using demo-
graphic health survey data from 2008 to 2019 [26]. In 
that study, women’s accessibility to healthcare services 
favored women with high socioeconomic status [26]. The 
shift towards pro-poor immunization coverage in Sierra 
Leone from 2008 to 2019 can be attributed to several 
national policies and campaigns that likely influenced 
this positive trend. Between 2013 and 2019, Sierra Leone 

Fig. 3 Trends in the prevalence of polio immunisation coverage among two-year-olds by maternal economic status and education inequality dimen-
sions in Sierra Leone, 2008, 2013, and 2019
Source: World Health Organisation Health Equity Assessment Toolkit, 2024
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implemented targeted health initiatives aimed at increas-
ing access to immunization for vulnerable populations, 
including the National Immunization Days and enhanced 
outreach programs in underserved areas [27]. These 
efforts were complemented by international support and 
funding, particularly in the wake of the Ebola outbreak, 
which heightened awareness of the importance of health 
infrastructure and equitable access to healthcare ser-
vices. Additionally, the government prioritized routine 
immunization through policy reforms that focused on 
integrating immunization services into primary health-
care, thereby improving accessibility for low-income 
families [27]. The collaboration between governmen-
tal and non-governmental organizations in mobilizing 
resources and awareness campaigns played a crucial role 
in reaching marginalized communities. Other countries 
can learn from Sierra Leone’s experience by emphasizing 
the importance of targeted health initiatives, fostering 
partnerships between various stakeholders, and ensuring 

that health policies are inclusive and responsive to the 
needs of the poorest populations. Sustaining these gains 
will require continuous investment in health equity and 
monitoring the impact of economic factors on access to 
immunization services. The results show that there was 
no education-related inequality in Sierra Leone. Contrary 
to our finding several studies have reported inequal-
ity in favor of children whose caregivers had secondary 
or higher education than their counterparts whose par-
ents/caregivers had no education in the African region 
[28–30]. In Sierra Leone initiatives such as community 
outreach programs, mobile vaccination clinics, and col-
laboration with local leaders have enhanced awareness 
and encouraged participation among parents [27]. Fur-
thermore, the integration of immunization education 
into primary health care services and schools has helped 
inform families about the importance of vaccinations, 
fostering a more equitable environment for immuniza-
tion. These efforts, combined with targeted campaigns 

Fig. 4 Trends in the prevalence of polio immunisation coverage among two-year-olds by place of residence inequality dimension in Sierra Leone, 2008, 
2013, and 2019
Source: World Health Organisation Health Equity Assessment Toolkit, 2024
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addressing cultural beliefs and misinformation, have 
played a crucial role in ensuring that all children, regard-
less of their parents’ educational background, receive 
essential vaccinations.

The significant change in place of residence inequal-
ity, with the difference in coverage between rural and 
urban areas shifting from 3.1% points in 2008 to -9.0% 
points in 2019, illustrates a remarkable improvement in 
rural health access. This finding is inconsistent to a study 
conducted in Ethiopia [4], where the authors reported 
a higher polio immunization coverage among children 
in urban areas. Our findings indicate that rural children 
are increasingly receiving vaccinations at rates higher 
than their urban counterparts, likely due to intensified 
outreach efforts and the establishment of more acces-
sible healthcare facilities in rural areas [31]. The estab-
lishment of mobile vaccination units and community 
health worker programs in the country significantly 
improved accessibility for rural populations, ensuring 

that immunization services reached even the most 
remote areas [27]. Additionally, public awareness cam-
paigns played a crucial role in educating communities 
about the importance of vaccinations, fostering greater 
demand among rural families. This shift highlights the 
effectiveness of comprehensive health strategies that 
address geographical disparities and ensure equitable 
access to healthcare services. Other countries can learn 
from Sierra Leone’s experience by prioritizing rural 
health initiatives, investing in healthcare infrastructure, 
and fostering community engagement to sustain and 
enhance immunization coverage across diverse popula-
tions. Continuous monitoring and support will be essen-
tial to maintain these gains and address any emerging 
challenges in rural health systems.

The results indicate that there was no sex-related 
inequality in polio immunization coverage among two-
year-olds in Sierra Leone for both 2008 and 2019. The 
absence of significant gender disparities in Sierra Leone 

Fig. 5 Provincial coverage of polio immunisation among children aged two-year-olds in Sierra Leone 2019. Source: World Health Organisation Health 
Equity Assessment Toolkit, 2024
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reflects successful public health initiatives aimed at pro-
moting equitable immunization practices, driven by 
community awareness campaigns and government poli-
cies focused on gender equality in healthcare access [27]. 
The implications of these findings are significant, sug-
gesting that Sierra Leone’s immunization programs are 
effectively reaching both male and female children, which 
is crucial for achieving herd immunity and overall pub-
lic health goals. Other countries can learn from Sierra 
Leone’s experience by adopting similar gender-focused 
health policies, enhancing community engagement, and 
ensuring that immunization campaigns explicitly address 
and promote equity for all children, regardless of sex. 
Sustaining this momentum will require ongoing moni-
toring and commitment to gender equity in healthcare 
access to prevent any regression in these gains.

Conversely, the lack of significant change in pro-
vincial inequality, which remained stable at approxi-
mately 17.5% points, highlights persistent disparities 

that require focused interventions. The lower coverage 
in the Western, Northwestern, and Northern provinces 
may stem from several factors, including limited access 
to healthcare facilities, inadequate transportation infra-
structure, and socio-economic challenges that hinder 
vaccination outreach efforts [20]. Additionally, cultural 
beliefs and misinformation about vaccines can further 
exacerbate these disparities, particularly in more remote 
areas. Addressing these regional inequalities is essen-
tial for achieving comprehensive health equity in Sierra 
Leone. Targeted policies should be developed that con-
sider the unique needs and challenges faced by these 
regions. This could include increasing the availability of 
mobile vaccination units to reach underserved popula-
tions, enhancing community engagement to build trust 
and dispel myths surrounding immunization, and invest-
ing in infrastructure to improve access to healthcare ser-
vices. Furthermore, collaboration with local leaders and 
organizations can help tailor interventions to specific 

Table 2 Inequality indices of estimates of factors associated with polio immunisation 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 3.8 -12.5 20.1 3.7 -4.4 12.0 7.9 -3.7 19.6
R 1.0 0.7 1.5 1.0 0.9 1.1 1.1 0.9 1.4
PAF 0.4 0.4 0.4 0.3 0.3 0.3 0.6 0.6 0.6
PAR 0.2 -0.5 1.0 0.2 -0.2 0.7 0.4 -0.1 0.9
Economic status
D 3.5 -8.9 15.9 2.8 -8.0 13.8 -12.8 -23.6 -2.0
R 1.0 0.8 1.4 1.0 0.9 1.1 0.7 0.6 0.9
PAF 0 -0.1 0.1 4.5 4.5 4.6 0 -0.0 0.0
PAR 0 -7.8 7.8 3.5 -0.8 7.9 0 -5.5 5.5
Education
D 0.4 -12.0 12.9 2.5 -3.9 8.9 -3.2 -9.7 3.1
R 1.0 0.7 1.3 1.0 0.9 1.1 0.9 0.8 1.0
PAF 0 -0.1 0.1 3.9 3.9 4.0 0 -0.0 0.0
PAR 0 -9.2 9.2 3.0 -1.1 7.2 0 -3.4 3.4
Residence
D 3.1 -4.7 11.0 0.8 -6.2 8.0 -9.0 -15.6 -2.5
R 1.0 0.9 1.24 1.0 0.9 1.1 0.8 0.7 0.9
PAF 4.7 4.6 4.8 0.8 0.8 0.9 0 -0.0 0.0
PAR 2.3 -2.9 7.6 0.6 -2.6 3.9 0 -3.2 3.2
Sex of child
D -4.4 -12.3 3.4 -0.4 -5.2 4.4 -1.5 -7.1 4.1
R 0.9 0.7 1.0 0.9 0.9 1.0 0.9 0.8 1.0
PAF 0 -0.0 0.0 0 -0.0 0.0 0 -0.0 0.0
PAR 0 -3.1 3.1 0 -1.8 1.8 0 -2.3 2.3
Province
D 17.5 6.2 28.9 11.5 -1.1 24.1 17.7 6.9 28.5
R 1.4 1.1 1.8 1.1 0.9 1.3 1.3 1.1 1.6
PAF 20.5 20.4 20.6 6.0 6.0 6.1 15.1 15.0 15.2
PAR 10.0 3.8 16.2 4.6 1.8 7.5 9.2 4.9 13.6
Est: Estimate; LB: Lower Bound; UB: Upper Bound; D: Difference; PAF: Population Attributable Fraction; PAR: Population Attributable Risk; R: Ratio
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community contexts, ensuring that immunization cam-
paigns are culturally sensitive and effectively address 
barriers to access. By focusing on these strategies, it is 
possible to reduce regional disparities and improve over-
all immunization coverage across Sierra Leone.

Policy and practice implications
The findings from our study on the socioeconomic and 
geographical inequalities in polio immunization cover-
age among two-year-olds in Sierra Leone between 2008 
and 2019 have several important implications for policy 
and practice. The decline in immunization coverage from 
2013 to 2019 signifies the need for robust strategies to 
sustain and enhance immunization rates. Policymak-
ers should prioritize the development and implementa-
tion of comprehensive immunization campaigns that are 
adaptable to changing circumstances and responsive to 
community needs. The lack of maternal-age inequality 
in Sierra Leone suggest effective health policies or com-
munity outreach programs that have successfully miti-
gated age-related gaps and efforts should continue. The 
positive shift in economic inequality indicates that inter-
ventions have benefited poorer populations. Policymak-
ers should continue to prioritize pro-poor health policies, 
ensuring that immunization services remain accessible 
and affordable for low-income families. This may involve 
subsidizing vaccination costs or providing incentives for 
families to participate in immunization programs. The 
convergence in immunization coverage between children 
of educated and less educated parents suggests that edu-
cational outreach is effective. Health authorities should 
expand educational initiatives that empower parents with 
knowledge about the importance of vaccinations, utiliz-
ing community leaders and local organizations to dissem-
inate information effectively. The improvement in rural 
immunization coverage underscores the importance of 
continued investment in rural healthcare infrastructure. 
Policymakers should ensure that rural health facilities 
are adequately equipped and staffed to provide essential 
immunization services, thereby maintaining high cover-
age rates in these areas. The no sex-related inequality is a 
positive outcome; however, efforts must continue to pro-
mote gender equity in health access. The persistent pro-
vincial inequality indicates the need for localized health 
strategies that address the unique challenges faced by 
different regions. Policymakers should conduct thorough 
assessments to identify specific barriers to immuniza-
tion in underperforming areas and implement tailored 
interventions to address these issues effectively. Ongo-
ing monitoring and evaluation of immunization coverage 
and inequalities are crucial for informed policymaking. 
Establishing robust data collection systems will enable 
health authorities to track progress, identify emerging 

disparities, and adjust strategies as needed to ensure 
equitable access to immunization.

Strengths and limitations
The SLDHS 2008, 2013 and 2019 datasets provide data 
that reflects the situation across the country, not just 
specific provinces. The dataset allows for comparison of 
data across different years within the study period (2008–
2019). The dataset includes information on factors like 
wealth, education, residence, and child’s sex, allowing for 
analysis of socioeconomic and geographic inequalities. 
The WHO HEAT makes data analysis and visualisation 
accessible even for researchers without extensive statisti-
cal expertise. However, there are some caveats that reli-
ance on participants’ memory for information like wealth 
or education can lead to inconsistencies. Cross-sectional 
design cannot establish causal relationships between fac-
tors and immunisation coverage.

Conclusion
The study highlights significant trends in polio immu-
nization coverage among two-year-olds in Sierra Leone 
from 2008 to 2019, revealing an initial increase followed 
by a notable decline. The findings suggest that socio-
economic factors such as maternal age, child sex, and 
maternal education do not significantly influence immu-
nization rates; rather, children from the poorest house-
holds and those living in rural areas exhibited better 
coverage. The main inequality needing to be addressed 
is subnational inequality particularly in the Western, 
Northwest, and Northern regions. Therefore, it is recom-
mended that public health strategies prioritize enhanc-
ing access to immunization services in the affected 
regions, potentially through community-based outreach 
programs, increased funding for health infrastructure, 
and engaging local leaders to raise awareness about the 
importance of vaccination. Additionally, ongoing moni-
toring and evaluation should be implemented to assess 
the effectiveness of these interventions and ensure equi-
table coverage across all demographics, ultimately aiming 
to eliminate the disparities observed in polio immuniza-
tion rates in Sierra Leone.
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