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Abstract
Background  Prenatal care is a critical component of maternal and child health, providing essential preventive, 
diagnostic, and therapeutic services to pregnant women. Adequate antenatal care has been linked to reduced 
maternal and infant mortality and improved birth outcomes. Despite its importance, disparities in antenatal care 
coverage persist globally, including Sierra Leone, with significant implications for maternal and child health. This study 
examined the trends and inequalities in antenatal care utilisation in Sierra Leone.

Methods  We used data from the 2008, 2013, and 2019 Sierra Leone Demographic and Health Surveys. Simple 
inequality measures (Difference and Ratio) and complex measures (Population Attributable Risk and Population 
Attributable Fraction) were computed using the World Health Organization’s Health Equity Assessment Toolkit 
software. Inequality in antenatal care was calculated on six stratefiers: age groups for women, birth order, educational 
levels, economic status, residential areas, and sub-national province.

Results  There was a significant increase in adequate antenatal care coverage from 2008 (15.2%) to 2013 (36.5%) but 
a decrease in 2019 (22.1%). The inequality in age increased over time from a Difference of 2.7 percentage points in 
2008 to a Difference of 5.3 percentage points in 2019, indicating age-related inequalities. The Population Attributable 
Fraction decreased from 2.7% in 2008 to zero in 2013, indicating no further improvement in the national average of 
adequate antenatal care coverage can be achieved in the absence of age-related inequalities. However, it increased 
to 7.7% in 2019, indicating that the national average of adequate antenatal care coverage would have increased 
by 7.7% in the absence of age-related inequalities. The birth order inequality increased from a Difference of − 5.2 
percentage points in 2008 to 2.6 percentage points in 2019. The Population Attributable Fraction was zero in 2008 
and 3.4% in 2019, showing that the national average of adequate antenatal care coverage would have increased 
by 3.4% if there was no parity-based inequality. Inequality in economic status decreased from 32.1 percentage 
points in 2008 (Difference = 32.1) to 2.8 percentage points in 2019 (Difference = 2.8). The Population Attributable 
Fraction revealed that the national average could have been 164.4% higher in 2008 and 20.8% higher in 2013; 
however, it was zero in 2019, indicating that no further improvement can be achieved in the national average if there 
was no inequality related to economic status. Inequality for education decreased from 49.9 percentage points in 
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Text box 1. Contributions to the literature
• Provides a comprehensive overview of changes in adequate antenatal 
care (ANC) coverage in Sierra Leone between 2008 and 2019, contribut-
ing to understanding progress and challenges in maternal health. Iden-
tifies disparities in ANC coverage based on age, wealth, education, 
parity, and geographic location, highlighting the need for targeted 
interventions.
• Offers evidence-based recommendations to address the identified 
inequalities and improve ANC coverage among vulnerable populations 
in Sierra Leone.
• Establishes a benchmark for measuring future progress in ANC cover-
age and informing the design of maternal health interventions in Sierra 
Leone.

Introduction
Increasing the frequency of high-quality antenatal care 
(ANC) coverage is a critical strategy for reducing mater-
nal and newborn fatalities [1–4]. Numerous studies 
indicate that a higher number of quality ANC coverage 
correlates with a lower likelihood of pregnancy complica-
tions and adverse outcomes [5–9]. Timely access to ANC 
enables healthcare providers to counsel pregnant women 
effectively on selecting skilled birth attendants, which is 
essential for improving maternal health [10–12].

In 2020, approximately 800 women died daily from 
avoidable pregnancy-related factors, translating to a 
death every two minutes, primarily in low-income coun-
tries [13]. Sub-Saharan Africa accounts for 66% of these 
deaths, with Sierra Leone, South Sudan, and Chad hav-
ing the highest maternal mortality ratios globally [13]. 
In Sierra Leone, the maternal mortality ratio in 2019 
was 717 deaths per 100,000 live births, and the newborn 
mortality rate was 31 deaths per 1,000 live births [14]. 
The third Sustainable Development Goal (SDG) aims to 
reduce maternal fatalities to below 70 per 100,000 live 
births and neonatal mortality to 12 per 1,000 live births 
by 2030 [5], necessitating the expansion of interventions 
that effectively decrease maternal and newborn mortality 
in the country [10].

The World Health Organization (WHO) initially rec-
ommended a Focused Antenatal Care (FANC) model 
with a minimum of four ANC coverage [5]. However, in 

2016, this was revised to a minimum of eight contacts, 
with the first visit occurring within the first trimester 
[15–17]. The updated guidelines emphasise comprehen-
sive care, including medical treatment and health educa-
tion, fostering a dynamic interaction between pregnant 
women and healthcare providers. This shift aims to 
enhance health education and prepare women for child-
birth [18].

With 1,360 mothers dying for every 100,000 live births, 
Sierra Leone has the highest ratio of maternal mortal-
ity in the world [13], as the health indices for mothers 
and children in Sierra Leone are poor [19, 20]. Mater-
nal deaths account for 9% of all deaths among women of 
reproductive age, with a lifetime risk of maternal mortal-
ity at 3.4% [21]. Despite improvements in some maternal 
and child health services, such as skilled birth atten-
dance [22], four or more ANC coverage has only slightly 
increased from 76% in 2013 to 79% in 2019 [14]. Addi-
tionally, the percentage of women starting ANC in the 
first trimester has decreased from 45% in 2013 to 44% in 
2019 [14]. Research indicates that the quality of Maternal 
Child Health services is subpar, with only 27% of women 
receiving examinations and less than half obtaining rec-
ommended interventions [23]. In 2018, Sierra Leone 
joined the Global Quality of Care Network, aiming to 
ensure high-quality care for all pregnant women, new-
borns, and children [24]. The Ministry of Health adopted 
the WHO ANC model in 2017, targeting a reduction in 
the maternal mortality ratio to 650 per 100,000 live births 
and the neonatal mortality rate to 23 per 1,000 live births 
[25].

To reduce maternal and newborn deaths, effective 
implementation of the new WHO ANC model is impera-
tive. However, there is a lack of studies assessing ANC 
coverage according to these updated guidelines, which 
hampers efficient implementation. Our research focuses 
on the trends and inequalities in the coverage of eight or 
more ANC among women in Sierra Leone from 2008 to 
2019. Understanding these trends is crucial for designing 
effective interventions to improve access to quality ANC 

2008 (Difference = 49.9) to 11.0 percentage points in 2019 (Difference = 11.0). Inequality decreased from a Difference 
of 20.8 percentage points in 2008 to a Difference of 1.7 percentage points in 2019 for place of residence inequality, 
showing a reduction in inequality. Provincial inequality decreased from a Difference of 33.9 percentage points in 2008 
to 8.5 percentage points in 2019.

Conclusion  While there have been notable improvements in antenatal care coverage in Sierra Leone, adequate 
antenatal care coverage is still below the WHO target of 78% in 2016, and significant inequalities persist. Addressing 
these inequalities requires a multifaceted approach considering demographic, economic, educational, and 
geographic indicators considered in this study. Sustained efforts and targeted interventions are critical by the Sierra 
Leone government to ensure that all women, regardless of their background, have access to essential antenatal care 
services up to at least eight visits.

Keywords  Antenatal care, Coverage, Inequality, Women, Sierra Leone
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services, particularly as socio-economic status, education 
level, and place of residence significantly influence ANC 
utilisation [26, 27].

Methods
Study setting and data source
Data was obtained from the 2008, 2013, and 2019 Sierra 
Leone Demographic Health Survey (SLDHS). The 
SLDHS is a comprehensive survey conducted through-
out the country to determine regular patterns and altera-
tions in demographic indicators, health indicators, and 
social issues among individuals of all genders and age 
groups. The SLDHS utilised a cross-sectional design, 
where respondents were selected through a stratified 
multi-stage cluster sampling procedure. The compre-
hensive sampling approach has been discussed in the 
SLDHS report [2]. This study included women who had 
given birth within five years before the survey. For the 
analysis, a sample of 2,478, 4,821, and 3,950 women were 
selected from the 2008, 2013, and 2019 SLDHS datas-
ets, respectively. The 2008, 2013, and 2019 SLDHS data 
were accessible for direct utilisation via the WHO HEAT 
online platform [28]. This study was written following the 
requirements outlined in the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE) 
statement [29].

Variables
The outcome variable was adequate ANC coverage. 
Within the SLDHS,  women were asked about the fre-
quency of their visits to the ANC clinic during their 
most recent pregnancy within the past two years. A 
binary variable was created by categorizing ANC cov-
erage into two groups: “inadequate” for 0–7 visits and 
“adequate” for 8 or more visits. The study utilised six 
variables as inequality stratifiers identified in existing 
literature [26, 27, 30–32]. The WHO HEAT software 
included these stratifiers for evaluating inequalities in 
several health and social indicators [28]. The stratifiers 
were age groups of women (15–19 and 20–34, 35–49), 
birth order  (1,  2–3,  4–5 and 6+), educational levels (no 
education, primary, secondary, and higher), economic 
status (poorest, poorer, middle, richer, and richest), place 
of residence (rural and urban), and sub-national province 
(East, North, Northwestern, South, and West).

Statistical analyses
All analyses were conducted using the online version 
of the WHO HEAT software. The WHO HEAT is an 
internet-based statistical tool used to examine health 
inequalities within and among nations, utilising a range 
of health and social indices [28]. We analysed the prev-
alence of adequate ANC across the six stratifiers: age 
groups, birth order, educational levels,  economic status, 

place of residence, and sub-national area. We used four 
indices to measure the inequality. The four measures 
were Difference (D), Ratio (R), Population Attributable 
Fraction (PAF), and Population Attributable Risk (PAR). 
D and R measures are simple measures and PAF and PAR 
were complex measures. In addition, both D and PAR 
are absolute measures and R and PAF are relative mea-
sures.  Both D and R provide a straightforward under-
standing of the magnitude of inequalities. D shows the 
difference between two population subgroups. It is cal-
culated for all inequality dimensions, provided that sub-
group estimates are available for the two subgroups used 
in the calculation of D. R shows the ratio of two popula-
tion subgroups. It is calculated for all inequality dimen-
sions, provided that subgroup estimates are available for 
the two subgroups used in the calculation of R. The PAF 
measures the percentage change in the national average 
of ANC if there was no inequality in any of the stratifi-
ers. This metric helps quantify the potential impact of 
reducing inequalities by focusing interventions on the 
disadvantaged population. In other words, it illustrates 
how much of the existing coverage could be improved if 
efforts were made to elevate the least advantaged group 
to the level of the more advantaged groups. On the 
other hand, the PAR estimates the number of additional 
women who would receive eight or more adequate ante-
natal care coverage if the entire population achieved the 
same level of coverage as the most advantaged group. 
This measure highlights the potential benefits of increas-
ing access to antenatal care for all women, particularly by 
learning from the practices and conditions of the most 
advantaged groups. It provides a measure of the poten-
tial impact of reducing inequalities on the overall level 
of antenatal care coverage. Using these complemen-
tary measures, we aimed to provide a comprehensive 
and nuanced understanding of the trends and inequali-
ties in antenatal care coverage in Sierra Leone, enabling 
policymakers to identify target populations for interven-
tions and prioritise strategies to reduce inequalities. The 
WHO HEAT software employs standard epidemiological 
methods to calculate the difference, ratio, population-
attributable fraction, and population-attributable risk. In 
our study, we compared two distinct population groups 
regarding antenatal care coverage: the most advantaged 
group and the least advantaged group. The terms “most 
advantaged” and “most disadvantaged” refer to popu-
lation groups defined by selected socioeconomic and 
demographic variables, such as wealth quintile and edu-
cation level. For instance, the most advantaged group 
may represent individuals in the highest wealth quintile, 
while the most disadvantaged group represents those in 
the lowest quintile. In our analysis, adequate ANC cov-
erage was categorized based on these variables. Spe-
cifically, individuals were classified into wealth quintiles, 
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with the highest quintile considered the most advantaged 
and the lowest as the most disadvantaged. For educa-
tion, we categorized individuals based on their highest 
level of education attained, with those having secondary 
or higher education classified as most advantaged and 
those with no formal education classified as most disad-
vantaged. The difference in ANC coverage is calculated 
as the absolute difference in prevalence between the most 
advantaged and most disadvantaged groups. The ratio 
is computed as the prevalence of ANC coverage in one 
group relative to that in another group. Additionally, the 
PAF and PAR estimate the proportion of ANC coverage 
attributable to the socioeconomic exposures (e.g., wealth 
and education). This is done by comparing the observed 
distribution of ANC coverage among the population to a 
hypothetical distribution where these exposures do not 
influence the outcome. This approach allows us to assess 
the impact of socioeconomic factors on ANC coverage 
more comprehensively.

We refer the reader to the detailed methodology in the 
WHO HEAT user manual for a comprehensive explana-
tion of the calculation algorithms [33, 34]. For the inter-
pretation, D indicates the absolute gap in antenatal care 
coverage between two population groups. A larger dif-
ference suggests a greater inequality. R shows the relative 
magnitude of antenatal care coverage between the two 
groups. A Ratio greater than 1 indicates that one group 
has higher coverage. PAF represents the proportion of 
antenatal care coverage in the overall population that 
could be eliminated by reducing inequalities. A higher 
PAF indicates a greater potential for improving coverage 
by addressing disparities. PAR estimates the number of 
additional women who would receive adequate antenatal 
care coverage if the entire population had the same cov-
erage as the most advantaged group. A higher PAR indi-
cates a larger potential impact of reducing inequalities on 
overall coverage. Also, in interpreting our results, “indi-
cating age-related disparities” refers to the differences in 
antenatal care coverage across various age groups. The 
phrase “no further improvement can be achieved” signi-
fies that our findings suggest certain groups have reached 
a coverage plateau, indicating that additional interven-
tions may not significantly increase their antenatal care 
access. Lastly, “without inequality” describes the ideal 
scenario where all population groups have equal access to 
antenatal care.
Formulas for inequality indices:

	

D = ANC8 in most advantaged
− ANC8 in most disadvantaged

	
R =

ANC8 in most advantaged
ANC8 in most disadvantaged

	 PAR = ANC8 in most advantaged − µ

	 PAF = (PAR/µ) *100

Where:

 	• ANC8: Proportion of a population with adequate (at 
least 8) antenatal care visits

 	• μ: National average estimate for adequate ANC 
coverage in Sierra Leone

 	• D: Difference
 	• R: Ratio
 	• PAR: Population Attributable Risk
 	• PAF: Population Attributable Fraction

The inequalities between the extremes were given priority 
for stratifiers with more than two categories. For example, 
there are differences in educational attainment between 
those with no education and those with secondary or 
higher education. Similarly, economic inequalities exist 
between individuals in the poorest and richest quintiles. 
Additionally, there are variations in several factors between 
provinces, such as the South and East. The calculations 
above indicate that the age group 20–49, individuals liv-
ing in metropolitan areas, those with secondary or higher 
education, individuals with higher wealth, and individuals 
residing in the South region are the most privileged.

Ethical consideration
Since the SLDHS dataset is publicly accessible, ethical 
clearance was not sought. The authorisation to utilise the 
dataset for publication was acquired from the Monitoring 
and Evaluation to Assess and Use Results Demographic 
and Health Surveys (MEASURE DHS).

Results
Trends in adequate antenatal care coverage among 
women in Sierra Leone
Table 1 shows trends in adequate antenatal care coverage 
among women in Sierra Leone between 2008 and 2019. 
There was a significant increase in coverage from 2008 
(15.2%) to 2013 (36.5%) but a decrease in 2019 (22.1%). 
The percentage of women who had adequate ANC cov-
erage was lower in those who are < 20 but was the same 
for those aged 20–34 and those who are 35–49 in 2008 
(12.8% and 15.6% vs. 15.6%), and in 2019 (18.3% and 
22.6% vs. 23.7%). Women with one birth tended to have 
higher coverage in 2008 and 2013 but had the least cov-
erage in 2019. Wealthiest women, classified as those in 
the richest (quintile 5), consistently had the highest ANC 
coverage in both 2008 and 2013. However, in 2019, it was 
observed that women in the richer (quintile 4), exhibited 
the highest coverage. Women in the poorest (quintile 1) 
had the lowest ANC coverage in all survey years. In all 



Page 5 of 11Osborne et al. Archives of Public Health          (2024) 82:208 

the survey years, adequate ANC coverage was higher in 
women with higher education. Urban women consis-
tently had higher coverage than rural women. Cover-
age varies across provinces. Women in the West (42.0%) 
had the highest coverage in 2008, and women in the 
South had the highest coverage in 2013 (48.0%) and 2019 
(25.6%), while women in the North have the lowest in all 
survey years.

Provincial distribution of prevalence of adequate antenatal 
care coverage among women in Sierra Leone in 2019
Figure 1 shows the provincial distribution of prevalence 
of adequate antenatal care coverage among women in 
Sierra Leone in 2019. The Southern region had the high-
est prevalence of 25.6%, while the Northern region had 
the lowest prevalence of 17.1%.

Inequality indices of indicators of adequate antenatal care 
coverage among women in Sierra Leone
Table  2 presents inequality indicators of adequate ante-
natal care coverage among women in Sierra Leone from 

2008 to 2019. The indices include rate D, PAF, PAR, and 
R. However, for ease of interpretation of the results, we 
focus on one absolute measure (D) and one relative mea-
sure (PAF). The inequality in age-related adequate ANC 
coverage increased from a 2.7 percentage points differ-
ence in 2008 to 5.3 percentage points in 2019, reflect-
ing a growing age-related disparity. The PAF dropped to 
zero in 2013 but rose to 7.7 in 2019, suggesting that the 
national average of adequate ANC coverage could have 
been 7.7% higher without age-related inequality. Birth 
order inequality increased from a −5.2 percentage points 
difference in 2008 to 2.6 percentage points in 2019. The 
PAF was zero in 2008 but reached 3.4% in 2019, imply-
ing a potential increase of 3.4% in ANC coverage in the 
absence of parity-based inequality. Economic status 
inequality fell significantly, from 32.1 percentage points 
in 2008 to 2.8 percentage points in 2019. PAF results 
revealed that national ANC coverage could have been 
164.4% higher in 2008 and 20.8% in 2013, with no remain-
ing impact in 2019 if economic disparities were absent. 
Educational inequality in ANC coverage decreased from 

Table 1  Trends in adequate antenatal care coverage among women in Sierra Leone by different inequality dimensions, 2008–2019
Dimension 2008 (15.2%) 2013 (36.5%) 2019 (22.1%)

Sample Percentage (%) Sample Percentage (%) Sample Percentage (%)
Age groups
< 20 years 389 12.8 967 37.4 663 18.3
20–34 years 1711 15.6 3144 37.2 2648 22.6
35–49 years 378 15.6 710 31.7 639 23.7
Birth order
1 492 18.6 1059 38.9 976 20.2
2–3 891 16.2 1689 35.9 1471 21.5
4–5 619 12.1 1191 37.7 923 24.6
6+ 477 13.3 881 32.9 580 22.8
Economic status
Quintile 1 (poorest) 570 7.9 1110 30.7 917 18.3
Quintile 2 535 12.3 1012 33.5 867 22.3
Quintile 3 517 7.9 1056 36.4 792 23.2
Quintile 4 476 15.0 923 40.7 752 25.8
Quintile 5 (richest) 379 40.0 719 44.0 622 21.2
Educational level
No education 1819 11.8 3118 34.5 2037 21.7
Primary education 339 12.5 735 36.7 610 23.0
Secondary education 295 35.2 920 41.5 1199 21.2
Higher education 24 61.7 47 63.0 105 32.7
Place of residence
Rural 1797 9.3 3580 33.9 2558 21.5
Urban 681 30.2 1240 43.9 1392 23.2
Province
East 500 11.5 1113 41.5 847 24.3
North 1114 8.1 2830 30.8 796 17.1
Northwestern N/A N/A N/A N/A 758 22.8
South 507 15.3 877 48.0 816 25.6
West 357 42.0 N/A N/A 733 20.1
N/A = Not Applicable
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a difference of 49.9 percentage points in 2008 to 11.0 per-
centage points in 2019, with a corresponding decline in 
PAF from 307.1 to 48.4%. Place of residence inequality 
dropped from 20.8 percentage points in 2008 to 1.7 per-
centage points in 2019, and provincial inequality reduced 
from 33.9 percentage points to 8.5 percentage points 
over the same period. Without provincial disparities, the 
national ANC average could have increased by 177.3% in 
2008 and 15.8% in 2019.

Discussion
Notably, the proportion of women receiving adequate 
ANC coverage rose markedly from 15.2% in 2008 to 
36.5% in 2013 before declining to 22.1% in 2019. This 
trend could be due to government policies providing free 
maternal care to women and the Free Health Care Initia-
tive in 2010 [35, 36]. However, these fluctuations suggest 
that while initial efforts to improve ANC were successful, 
sustaining these gains proved challenging. The existence 
of peripheral health units such as Community Health 
Centres, Community Health Posts, and Maternal and 
Child Health Units in villages may explain the observed 
trends [37]. These facilities provide accessible healthcare 
services at the community level, potentially increasing 
ANC coverage by making services more available and 
convenient for pregnant women. Despite these gains, 

the prevalence of women receiving adequate ANC dur-
ing the three-year study periods was significantly below 
the 78% target recommended by the 2016 Lancet Global 
Burden of Disease study, which is necessary to achieve 
Sustainable Development Goal 3.1 [38]. The considerable 
lag may be due to the varying effectiveness and reach of 
the peripheral health units across different regions and 
demographics. The study shows a higher prevalence of 
adequate ANC coverage among older women, those with 
one birth, economically advantaged women, those with 
higher education, urban residents, and those living in the 
Southern region.

Our study found that older women (35–49) consis-
tently had higher coverage than younger women (under 
35). This finding aligns with prior research conducted in 
Sierra Leone and other sub-Saharan countries [39] and 
findings from a systematic review conducted in conflict-
affected areas [40]. This indicates that older women may 
increase their ANC coverage due to their accumulated 
experience in childbirth and awareness of the heightened 
risks of pregnancy complications associated with ageing. 
However, no inequalities were observed in the study con-
ducted in Ghana [41].

Women with fewer prior births demonstrated higher 
adequate ANC contacts across the years except for 2019, 
as reported consistently by a study in Ethiopia [42] and 

Fig. 1  Provincial distribution of the prevalence (%) of adequate antenatal care coverage among women in Sierra Leone in 2019
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Haiti [43]. This pattern could also reflect that first-time 
mothers are more cautious and, therefore, more likely to 
attend ANC, while women with more children might face 
greater time constraints [44]. Also, older women may 
perceive that they do not require services because they 
have sufficient experience with pregnancy and childbirth 
[45].

In line with previous research conducted in Ghana 
[41], Malawi [46], Benin [47], and a multi-country study 
in upper and low-middle-income countries [39], our 
findings showed that the prevalence of adequate ANC 
contacts was higher among wealthier women. This eco-
nomic inequality indicates that financial barriers impede 
access to antenatal care for poorer women. Research 
indicates that women from affluent households are more 
inclined to access and utilise maternal healthcare services 
than those from less privileged households [47]. Women 
from wealthier households often have the advantage of 
residing in regions with sufficient health infrastructure, 
enabling more accessible access to maternal services. 

Additionally, they possess the financial resources to 
afford healthcare expenses and insurance coverage. 
According to the WHO, despite establishing the Sierra 
Leone Social Health Insurance (SLeSHI) in 2018, this ini-
tiative has faced challenges in effective implementation 
[48, 49]. These obstacles include underfunding, recurrent 
disease outbreaks, and inequalities in the distribution of 
skilled healthcare personnel [48]. These challenges may 
hinder the effective implementation of free maternal 
healthcare initiatives, thereby limiting women’s ability 
to access ANC services as intended. Financial difficul-
ties have been shown to hinder women’s ability to receive 
early ANC and the recommended number of visits, 
according to a previous study [40]. Therefore, it is essen-
tial that the government increases funding for maternal 
healthcare programs, strengthen the implementation of 
the SLeSHI, and ensure equitable distribution of skilled 
healthcare personnel.

The study results showed education-related inequali-
ties in adequate ANC coverage. Women with higher 

Table 2  Inequality measures of indicators of adequate antenatal care coverage among women in Sierra Leone, 2008–2019
Dimension 2008 2013 2019

Est. LB UB Est. LB UB Est. LB UB
Age groups
D 2.7 NA NA -5.7 NA NA 5.3 NA NA
PAF 2.7 2.7 2.8 0 -0.0 0.0 7.7 7.6 7.8
PAR 0.4 -2.9 3.0 0 -3.1 3.1 1.7 -1.2 4.7
R 1.2 NA 1.3 0.8 NA NA 1.2 NA NA
Birth order
D -5.2 NA NA -6 NA NA 2.6 NA NA
PAF 0 -0.1 0.1 0 -0.0 0.0 3.4 3.3 3.6
PAR 0 -2.7 2.7 0 -2.8 2.8 0.7 -2.3 3.9
R 0.7 NA NA 0.8 NA NA 1.1 NA NA
Economic status
D 32.1 NA NA 13.3 NA NA 2.8 NA NA
PAF 164.4 164.1 164.7 20.8 20.7 20.9 0 -0.1 0.1
PAR 24.9 20.6 29.2 7.6 4.2 10.9 0 -2.9 2.9
R 5.0 NA NA 1.4 NA NA 1.1 NA NA
Educational level
D 49.9 NA NA 28.5 NA NA 11 NA NA
PAF 307.1 305.8 308.4 72.9 72.5 73.3 48.4 48.0 48.8
PAR 46.6 27.0 66.1 26.6 12.8 40.3 10.7 1.8 19.5
R 5.2 NA NA 1.8 NA NA 1.5 NA NA
Place of residence
D 20.8 NA NA 10 NA NA 1.7 NA NA
PAF 100.0 99.9 100.2 20.3 20.2 20.4 4.9 4.9 5.0
PAR 15.1 12.5 17.7 7.4 5.0 9.7 1.1 -0.6 2.8
R 3.2 NA NA 1.2 NA NA 1.0 NA NA
Province
D 33.9 NA NA 17.1 NA NA 8.5 NA NA
PAF 177.3 177.0 177.6 31.8 31.7 31.9 15.8 15.7 16.0
PAR 26.9 22.3 31.4 11.6 8.6 14.6 3.5 0.8 6.1
R 5.1 NA NA 1.5 NA NA 1.4 NA NA
Est: Estimate, LB: Lower Bound, UB: Upper Bound, NA: Not Applicable
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education levels had much higher coverage than those 
without education, although the inequality gap narrowed 
over time. Several previous studies have documented 
similar findings [39–41, 46, 47]. Education likely influ-
ences women’s health-seeking behaviours and ability to 
navigate the healthcare system [50]. Women with limited 
access to higher education are less likely to be aware of 
the benefits of ANC or the recommended timing and fre-
quency of its utilisation [40].

Another consistent finding was the higher ANC cover-
age among urban women than their rural counterparts, 
despite a reduction in the pattern of inequality between 
2008 and 2019. These findings highlight the inequality 
in healthcare service provision between rural and urban 
areas related to barriers, such as costs and distance, 
infrastructure, availability of skilled health profession-
als, and service delivery that disproportionately affect 
women in rural areas [49, 51–53]. A recent study in 
Nigeria has indicated that residing in rural areas is asso-
ciated with lower utilisation of ANC [54]. For instance, 
another study in Nigeria shows that living in rural areas 
reduces the likelihood of utilising ANC services by 76% 
[55]. Similarly, other studies in Ghana [41], Malawi [46], 
Bennin [47], Namibia [56], and Bangladesh [57] argued 
that women in urban locations have a greater probability 
of accessing maternal health services compared to those 
in rural locations. Additionally, despite the Free Health 
Care Initiative in Sierra Leone [35], the 2020 Ministry 
of Health & Sanitation Reproductive and Child Health 
Report shows that 59% of the population resides in rural 
areas [37]. This implies lower utilisation of ANC in these 
settings, which can lead to poorer maternal and child 
health outcomes.

The study identified provincial-based inequalities in 
adequate ANC coverage, with the South having the high-
est coverage and the North having the lowest. These 
regional differences could be attributed to variations in 
healthcare infrastructure, economic development, cul-
tural practices, and possibly differing levels of govern-
mental and non-governmental health interventions. The 
Southern Province, mainly urban centres, may have more 
healthcare facilities equipped to provide ANC services 
than Northern Province. Nevertheless, the Northern 
Province is primarily rural; hence, access to health ser-
vices and infrastructure and poor health service quality 
may be more limited [36]. A study conducted in Northern 
Sierra Leone found that ANC interventions were inad-
equate due to poor infrastructure, a shortage of skilled 
staff, frequent stock-outs of essential supplies, inadequate 
obstetric care facilities, and geographical inequalities in 
access to services [23]. This implies the need to enhance 
maternal health services and adequate ANC coverage 
in the Northern Province and rural communities in the 
other provinces [58].

Policy and practice implications
The findings highlight several areas for policy and prac-
tice improvement. Efforts to sustain and build on the 
initial gains of adequate ANC coverage are crucial. Tar-
geted interventions to address economic, educational, 
and geographic inequalities are essential. Policies should 
focus on reducing financial barriers for poorer women 
and enhancing education and awareness programs, espe-
cially in rural and less developed regions. Strengthening 
healthcare infrastructure and service delivery, particu-
larly in the North and other underserved areas is essen-
tial, as the majority of the residents in Sierra Leone live in 
rural dwellings [37]. Expanding and improving the func-
tionality of peripheral health units to ensure consistent 
and quality care across all regions could be useful. Future 
research should explore the underlying causes of the 
decline in adequate ANC post-2013 and investigate effec-
tive strategies to reverse this trend. Additionally, qualita-
tive studies could provide a deeper understanding of the 
barriers faced by different demographic groups, inform-
ing more detailed and effective policy interventions. It 
would also be beneficial to assess the specific impact of 
peripheral health units on ANC coverage to understand 
their role in improving maternal health services.

Strengths and limitations
The study has the following strengths. Firstly, it used a 
nationally representative SDHS, allowing generalisation 
to all women in Sierra Leone. Using absolute and rela-
tive measures of inequality offers a comprehensive per-
spective on the magnitude and trends of inequality in 
ANC coverage. The government and policymakers can 
easily identify critical areas for intervention to increase 
adequate ANC, as the results are categorised by inequal-
ity dimensions. Nevertheless, this study has some limita-
tions. When describing inequality by comparing the most 
advantaged and most disadvantaged groups, we acknowl-
edge that this approach may result in a loss of informa-
tion regarding the distribution of inequality within the 
broader population. While focusing on the extremes pro-
vides valuable insights into disparities, it does not cap-
ture the nuances of inequality that may exist among other 
groups. This limitation is important to consider when 
interpreting our findings. Additionally, our analysis was 
conducted using the online version of the WHO HEAT 
software, which is designed to assess health inequalities. 
However, the binary classification of some of the inequal-
ity stratefiers may not fully reflect the complexity of the 
demographic and socioeconomic factors affecting ANC 
coverage across the entire population. Future analyses 
could benefit from employing more granular methods to 
better understand the distribution of inequality. Given 
that the data utilised is cross-sectional, causality cannot 
be established. Also, as the dataset is secondary, certain 
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confounding factors may not have been accounted for, 
including cultural beliefs, proximity to health facilities, 
healthcare service quality, prior pregnancy experiences, 
and availability of information. Additionally, it is essential 
to acknowledge that the change in WHO recommenda-
tions from four to eight ANC coverage, implemented in 
2016, may affect the comparability of data across differ-
ent periods. While the trend analysis provides valuable 
insights, the data from 2008 may not be directly compa-
rable to data from later years due to this shift. It is rec-
ommended that future studies take into account this 
change in guidelines when analysing trends over time. 
They should strive to align their methodologies with cur-
rent standards to achieve accurate comparisons. While 
this study focuses on facility-based ANC coverage, it is 
acknowledged that women may receive essential care 
from other sources, such as community health workers or 
traditional birth attendants. This limitation highlights the 
need for further research to comprehensively assess the 
number and quality of contacts with healthcare provid-
ers during pregnancy. Such studies could employ mixed 
methods approaches, including qualitative research, to 
explore women’s experiences and identify opportunities 
to improve the delivery of antenatal care services.

Conclusion
In conclusion, while there have been notable improve-
ments in ANC coverage in Sierra Leone, the adequate 
coverage is still below the WHO target of 78%, and sig-
nificant inequalities persist. Addressing these inequalities 
requires a multifaceted approach considering demo-
graphic, economic, educational, and geographic factors. 
Sustained efforts and targeted interventions by the Sierra 
Leone government and other non-governmental organ-
isations can ensure that all women, regardless of their 
background, have access to essential ANC services up to 
at least eight visits.
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