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Abstract

Background: Timely and increased frequency of quality antenatal care (ANC) contacts is one of the key strategies
aimed at decreasing maternal and neonatal deaths. In 2016, the World Health Organization (WHO) revised the ANC
guidelines to recommend at least eight ANC contacts instead of four. This study aimed to determine the proportion
of women who received eight or more ANC contacts and associated factors in Sierra Leone.

Methods: We used Sierra Leone Demographic and Health Survey (UDHS) 2019 data of 5,432 women aged 15 to

49 years who had a live birth, within three years preceding the survey. Multistage stratified sampling was used to
select study participants. We conducted multivariable logistic regression to identify factors associated with utilisation
of eight or more ANC contacts using SPSS version 25 complex samples package.

Results: Out of 5,432 women, 2,399 (44.8%) (95% Cl: 43.1-45.7) had their first ANC contact in the first trimester and
1,197 (22.0%) (95% Cl: 21.2-23.4) had eight or more ANC contacts. Women who had their first ANC contact after first
trimester (adjusted odds ratio, aOR, 0.58, 95% Cl 0.49-0.68) and women aged 15 to 19 years had less odds of having
eight or more contacts (@OR 0.64, 95% Cl 0.45 to 0.91). Working (@aOR 1.33,95%Cl 1.10 to 1.62) and wealthier women
had higher odds of having eight or more contacts compared to poorer ones and those not working respectively.
Women residing in the southern region, those using internet and less parous (less than five) women were associated
with higher odds of having eight or more ANC contacts. Women who had no big problem obtaining permission

to go health facilities also had higher odds of having eight or more ANC contacts compared to those who had big
problems.

Conclusion: Sierra Leone’s adoption of eight or more ANC contacts is low and less than half of the women initiate
ANC in the first trimester. To ensure increased access to recommended ANC visits, timely ANC should be encouraged.
Attributes of women empowerment such as workings status, socio-economic status, and decision-making should
also be emphasized.
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Introduction

Globally, 295,000 maternal deaths were registered in
2017 and majority of these occurred in low-income coun-
tries [1]. Sub-Saharan Africa accounts for 196, 000 (66%)
of these deaths [1]. Three sub-Sahara African countries;
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South Sudan, Chad and Sierra Leone have the highest
maternal mortality ratios globally [1]. In 2019, the mater-
nal mortality ratio in Sierra-Leone was 717 deaths per
100,000 live births and the neonatal mortality rate was
31 deaths per 1,000 live births [2]. The third Sustain-
able Development Goal (SDQ) targets to reduce mater-
nal deaths to less than 70 per 100,000 live births, and the
neonatal mortality to 12 per 1,000 live births or lower by
2030 [3]. To achieve this target, interventions that have
been shown to reduce maternal and neonatal mortality
must be scaled up [4].

Timely and increased frequency of quality Antenatal
Care (ANC) contacts is one of the strategies that have
been documented to decrease maternal and neonatal
deaths [5-8]. Several studies have found high coverage of
quality ANC contacts to be associated with reduced risk
of pregnancy complications and adverse pregnancy out-
comes [3, 9-12]. The reduction in maternal and neonatal
mortality results from health education, timely disease
prevention, screening and treatment [3, 4]. Timely ANC
access also maximizes the window of opportunity for
ANC skilled providers to counsel pregnant women to opt
for skilled birth attendance [8, 13, 14].

The World Health Organization (WHO) previously
recommended a Focused Antenatal Care (FANC) Model
that emphasized at least four ANC visits [3]. In 2016,
the World Health Organization (WHO) modified the
minimum number of ANC visits from four to at least
eight contacts, with the first contact to be made within
the first 12 weeks of gestation [15-17]. “The new WHO
ANC model highlights that a woman’s ‘contact’ with her
provider should be more than a simple visit’ but should
be an opportunity for good quality care including medi-
cal care, support, and timely and relevant information
throughout pregnancy” [15]. By using the word ‘contact’
rather than ‘visit, the new WHO ANC guidelines ensure
a more active connection between pregnant women and
their healthcare providers [18]. This further ensures that
women have more contact with the care providers, which
accords more opportunities for health education and
preparation for childbirth [3].

Sierra Leone has some of the worst maternal and child
health indicators in the world including the third high-
est maternal mortality ratio (MMR) [1, 19, 20]. Mater-
nal deaths account for 9% of all deaths among women of
reproductive age with women having a maternal mortal-
ity lifetime risk of 3-4% [21]. Despite improvements in
utilization of some maternal child health (MCH) services
such as skilled birth attendance (SBA) (94% in urban
areas and 84% in rural areas) [22], ANC coverage of four
or more ANC contacts sluggishly increased from 76%
in 2013 to 79% in 2019 while early initiation in the first
trimester declined from 45% in 2013 to 44% in 2019 [2].
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Several studies have identified poor quality of MCH ser-
vices provided in Sierra Leon as a possible explanation for
sluggishness in uptake of MCH services by communities.
For instance, Koroma et al. analyzed data from 97 health
facilities and three hospitals and showed quality of ANC
to be poor with less than a third (27%) of women being
examined, less than a half (47%) were able to receive the
recommended interventions and gross noncompliance to
national standards of care [23]. However, in 2018, Sierra
Leone joined the Global Quality of Care Network with
an aim of ensuring that every pregnant woman, newborn
and child receives quality care and hence have improved
maternal and child health outcomes [24]. The Sierra
Leone Ministry of Health adopted the new WHO ANC
model in 2017 as indicated in the Sierra Leone National
Reproductive, Maternal, Neonatal, Child and Adoles-
cent Health (RMNCAH) strategy (2017-2021) [25]. This
strategy further sets targets of reducing MMR to 650 per
100,000 live births and neonatal mortality to 23 per 1,000
live births [25].

To ensure reduction in maternal and neonatal mortal-
ity, Sierra Leone needs to ensure effective implementa-
tion of the new WHO ANC model. However, there is a
dearth of information on the utilization of ANC as per
the latest WHO guidelines, which impedes effective
implementation. The most recent Sierra Leone Demo-
graphic and Health Survey (SLDHS) provided ANC uti-
lisation statistics using the old WHO recommendations.
It is important to look deeper into the current status of
the timeliness and frequency of ANC uptake to inform
and guide national implementation programmes. Hence
our study aimed at determining the proportion of women
who received timely initiation and utilisation of eight
or more ANC contacts and associated factors in Sierra
Leone.

Methods

Data source

This study used secondary data from the 2019 SLDHS.
Data were accessed from MEASURE DHS database at
http://dhsprogram.com/data/available-datasets.cfm.
SLDHS was a nationally representative cross-sectional
survey implemented by Statistics Sierra Leone (Stats SL)
with technical assistance from ICF intern through the
DHS Program and funded by the United States Agency
for International Development (USAID). The Demo-
graphic and Health Survey datasets are freely available to
the public though researchers must register with MEAS-
URE DHS and submit a request before accessing them.

Study sampling and participants
The 2016 SLDHS samples were selected using a strati-
fied, two-stage cluster sampling design that resulted in
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the random selection of 13,872 households [2]. The pri-
mary sampling unit (PSU), referred to as a cluster was
based on enumeration areas (EAs) from the 2015 EA
population census frame [2]. Stratification was achieved
by separating districts into urban and rural areas with a
total of 31 sampling strata created. In the first stage, 578
EAs were selected with probability proportional to EA
size which was the number of households with in the
EA [2]. Detailed sampling procedures were published in
the final report [2]. DHS uses different questionnaires.
Household questionnaire collects data on household
environment, assets and basic demographic information
of household members while women’s questionnaire col-
lects data about women’s reproductive health, domestic
violence and nutrition indicators. This secondary analysis
included women aged 15 to 49 years who had a live birth
within three years preceding the survey and were either
permanent residents or slept in the selected household
the night preceding the survey. Out of the total weighted
sample of 15,574 women in the data set, only 7,326 and
5,432 had given birth within five and three years preced-
ing the survey respectively. Of the 5,432 women that
had a live birth within three years preceding the survey,
82 women had missing data on the timing of ANC first
contact leading to a total of 5,350 women for logistic
regression analyses. We chose women who had given
birth within three years preceding the survey because the
WHO new ANC guidelines were introduced in Novem-
ber 2016 [15] and the SLDHS was carried out in May
2019.

Variables

Dependent variable

The outcome variable was the total number of ANC con-
tacts. These were categorized into dichotomous vari-
ables: total number of ANC contacts (less than 8 contacts
as inadequate and coded as 0 and 8 contacts and above
as adequate and coded as 1). Similar analysis was done
with timing of ANC initiation as the outcome (initia-
tion within the first trimester as early initiation coded as
1 and initiation after first trimester as delayed initiation
coded as 0) as shown in supplementary file 1.

Independent variables

This study included determinants of ANC frequency
based on evidence from available literature and data [3,
13, 26-28]. Nineteen explanatory variables were used:
(1) maternal age, (2) wealth index, (3) level of education,
(4) place of residence, (5) region, (6) marital status, (7)
working status, (8) ANC timing of first contact, (9) sex
of household head, (10) household size, (11) woman’s
religion, (12) parity, (13) exposure to newspapers, (14)
exposure to television (TV), (15) exposure to radio, (16)
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internet use, (17) having problems with getting permis-
sion to seek help, (18) having problems with distance to
the nearby health facility and (19) being visited by a field-
worker. Maternal age was categorised as; (15-19 years,
20-34 years and 35—49 years). Wealth index is a measure
of relative household economic status and was calculated
by UDHS from information on household asset owner-
ship using Principal Component Analysis, which was fur-
ther categorised into poorest, poorer, middle, richer and
richest quintiles [29]. Place of Residence was categorised
into urban and rural. Region was categorised into four;
Northern, Eastern, Southern, Western and Northwestern
while level of Education was categorised into no educa-
tion, primary education, secondary and tertiary educa-
tion. Household Size was categorised as less than seven
members and seven and above members (based on the
dataset average of seven members per household). Sex of
household head was categorised as male or female, work-
ing status categorized as: not working and working while
marital status as married (this included those in formal
and informal unions) and not married. Religion was cat-
egorised as Muslims and Christians and others, problems
seeking permission and distance to health facility were
categorised as big problem and no big problem while
exposure to mass media and internet use (TV, radio, and
newspapers) were categorised as yes and no. In the ques-
tionnaire, seeking permission to access healthcare and
distance to health facility had three original responses:
no problem, no big problem and big problem. However,
none of the study participants reported no problem
hence we only had two responses.

Statistical analysis

In order to account for the multi-stage cluster study
design, we used SPSS version 25.0 statistical software
complex samples package incorporating the following
variables in the analysis plan to account for the multi-
stage sample design inherent in the DHS dataset: indi-
vidual sample weight, sample strata for sampling errors/
design, and cluster number [29, 30]. Analysis was carried
out based on the weighted count to account for the une-
qual probability sampling in different strata and to ensure
representativeness of the survey results at the national
and regional level.

Before logistic regression, each exposure/predictor
(independent variable) was assessed separately for its
association with the outcome variable using bivariable
logistic regression and we presented the crude odds
ratio (COR), 95% confidence interval (CI) and p-values.
Independent variables associated with frequency of
ANC from literature and those with a p-value <0.25
at the bi-variable level, and not strongly collinear with
other independent variables were included in the final
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multivariable logistic regression model to assess the
independent effect of each variable on the timing and
frequency of ANC. Multi-collinearity was assessed
using variance inflation factor (VIF) and no VIF was
above 3. Adjusted odds ratios (AOR), 95% confidence
intervals (CI) and p-values were calculated with statis-
tical significance level set at p-value <0.05.

Results

A total of 5,432 women were included in the analysis
(Table 1). Of these, 2,399 (44.8%) (95% CI: 43.1-45.7)
had their first ANC contact in the first trimester and
1,197 (22.0%) (95% CI: 21.2-23.4) had eight or more
ANC contacts. Majority of the women were resid-
ing in rural areas (64.0%), were Muslims (79.5%), had
no education (52.2%), resided in male headed house-
holds (76.3%), were married (83.1%), working (75.2%)
and aged between 20 and 34 years (67.6%). Mass media
exposure was limited with only 41.0% of women being
exposed to radio, 22.6% to TV, 9.0% using internet and
5.2% exposed to newspapers.

Factors associated with having eight or more ANC contacts
Women who had their first ANC contact after first tri-
mester (adjusted odds ratio, aOR, 0.58, 95% CI 0.49-
0.68) and women aged 15 to 19 years had a less likelihood
of having eight or more contacts (aOR 0.64, 95% CI 0.45
to 0.91) compared to those who initiated ANC within
the first trimester and older women aged 35 to 49 years
respectively as shown in Table 2. Working (aOR 1.33,
95%CI 1.10 to 1.62) and wealthier women had higher
odds of having eight or more contacts compared to
poorer ones and those not working respectively. Women
residing in the Southern region (aOR 1.64, 95%CI 1.07 to
2.52), those using internet (aOR 1.97, 95%CI 1.45 to 2.67)
and less parous (para 1) women (aOR 1.36, 95%CI 1.01
to 1.85) were associated with more odds of having eight
or more ANC contacts compared to women in the West-
ern region, those not using internet and para 5 and above
women respectively. Women who had no big problem
obtaining permission to go health facilities (aOR 1.39,
95%CI 1.07 to 1.81) also had higher odds of having eight
or more ANC contacts compared to those who had big
problems.

Supplementary file 1 shows that women from the
Southern, Northern and Eastern regions and those
with no big problems getting permission to access care
had higher odds of timely initiation of ANC contacts
compared to those from the Western region and those
with big problems getting permission to access care
respectively.
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Table 1 Socio-demographic characteristics of women in Sierra
Leone as per the 2019 SLDHS

Births in the last %
3years N=5,432

Characteristics

Age

151019 537 9.9

20to 34 3674 67.6

35t049 1221 22.5
Visited by fieldworker

No 3769 69.4

Yes 1663 30.6
Residence

Urban 1954 36.0

Rural 3477 64.0
Region

Western 1022 18.8

Eastern 1161 214

Northwestern 1050 19.3

Northern 1053 194

Southern 1146 211
Religion

Islam 4318 79.5

Christianity and others 1114 205
Sex household head

Male 4143 76.3

Female 1289 237
Household Size

7 and above 2513 46.3

Less than 7 2919 537
Working status

Not working 1346 248

Working 4086 752
Marital status

Not married 918 16.9

Married 4514 83.1
Education Level

No Education 2836 522

Primary Education 803 14.8

Secondary Education 1647 303

Tertiary 145 2.7
Wealth Index

Poorest 1220 225

Poorer 1189 219

Middle 111 20.5

Richer 1036 19.1

Richest 875 16.1
Parity

1 1486 274

2-4 3002 553

5and above 944 174
Exposure to newspapers

No 5151 94.8
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Table 1 (continued)

Births in the last %
3years N=5,432

Characteristics

Yes 281 52
Exposure to Radio

No 3206 59.0

Yes 2226 41.0
Exposureto TV

No 4206 774

Yes 1226 226
Internet use

No 4944 91.0

Yes 488 9.0
Permission to access healthcare

Big problem 1407 259

Not big problem 4025 74.1
Distance to health facility

Big problem 2617 48.2

Not big problem 2815 518
ANC timing °

First trimester 2399 44.8

After first trimester 2952 552
ANC attendance

8 contacts and above 1197 220

Less than 8 contacts 4235 78.0

@ missing 82 (1.5%) respondent

Discussion

Our study has revealed that the utilisation of eight or
more ANC contacts in Sierra Leone was low (22%). Fur-
thermore, timely attendance of the first ANC visit was
also low. A couple of reasons could explain this finding:
firstly, at the time of the survey, the change in ANC policy
had just happened in Sierra Leone and the roll out was
not complete. Secondly, the existence of structural chal-
lenges such as poor roads and transportation networks to
health facilities could explain the poor utilization of the
eight or more contacts [31]. Our findings are similar to
those reported by a study that used Nigeria DHS data at
20.3% [32], but higher than what was reported in Benin
(8%) [33], the pooled prevalence of 7.7% from DHS data
of eight countries in SSA (Guinea 3.3%, Mali 3.5%, The
Gambia 4.3%) [32], 6.8% from 36 SSA countries [34],
and 13.0% DHS data of Asian and SSA countries [35]. As
much as this shows that Sierra Leone has one of the high-
est proportions of utilization of eight or more ANC con-
tacts compared to other countries in SSA, is still below
the level recommended by WHO [15]. Although less than
half of the women initiated ANC in the first trimester, it
is higher compared to a study conducted in Northern
Bangladesh (14%) [3], Kenya 10.9% [36] but lower than
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that in Doula, Cameroon (56%) [28]. These differences in
the observed prevalence could be partially explained by
variations in the time, study settings can partially explain
the differences. Studies that have reported lower preva-
lence were done earlier than our study while maternal
health indicators have been shown to improve with time.
The study in Cameroon that showed a higher propor-
tion of women initiating ANC in the first trimester was
conducted in a referral hospital located in the economic
capital of Cameroon, while our study utilized a nationally
representative sample combining both rural and urban
areas. To the best of our knowledge, this study is the fore-
most to explore the status and extent of in-country utili-
sation of ANC as per the new WHO guidelines of 2016.

Our results further reveal that women in the southern
region, who were working, of low parity, accessed and
used internet and had no big problem seeking permission
to access healthcare had higher odds of utilising at least 8
ANC contacts compared to those in the Western region
who were not working, had higher parity, had no access
to internet and had big problems seeking permission to
access healthcare respectively. Furthermore, women who
were younger and those who initiated ANC after the first
trimester had lower odds of utilising at least eight (8)
ANC contacts compared to their counterparts who were
older and those initiated ANC contacts in the first tri-
mester. While the guidelines further recommend that ini-
tiation of the first ANC contact should occur in the first
trimester, less than half (44.8%) of the women-initiated
ANC in the first trimester.

Belonging to a higher wealth index was associated with
higher odds of utilising 8 or more ANC contacts. This is
similar to other studies conducted using SSA multi-coun-
try DHS data [32, 34, 35]. Financial constraints, limited
access to health facilities, limited decision-making power
in regard to reproductive health matters have been linked
to poor utilisation of ANC services [33]. Wealth index,
a proxy of financial status may indicate that wealthier
women have enough funds which enable them afford
direct and indirect costs involved in accessing quality
and timely healthcare services [33, 37]. Furthermore,
women from wealthier households are more enlight-
ened and empowered hence have more decision making
powers which enables them access healthcare more fre-
quently and timely [14, 33]. Given that Sierra Leone has
free maternal healthcare services [38], our results sug-
gest that, apart from the direct costs of health services,
indirect costs may play a key role in influencing ANC
utilisation. This is consistent with findings from other
studies that reported economic factors such as transpor-
tation costs and miscellaneous fees paid for healthcare to
influence the women’s utilisation of maternal healthcare
[39, 40]. Therefore, there is need for further research to
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Table 2 Factors associated with ANC frequency in Sierra Leone as per the 2019 SLDHS
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ANC frequency N=5,350

Characteristics Crude model cOR (95% ClI) P-value Adjusted model aOR (95% Cl)
Age

351049 1 1

20t0 34 0.84 (0.72-0.99) 0.045 0.71(0.59-0.87)"

15t0 19 0.72 (0.53-0.98) 0.035 0.64 (0.45-0.91)"
Residence

Rural 1 1

Urban 1.03(0.82-1.29) 0.789 1.03 (0.71-1.50)
Region

Western 1 1

Southern 142 (1.01-1.98) 0.042 1.64 (1.07-2.52)"

Northwestern 1.34(0.93-1.94) 0112 1.56 (0.99-2.47)

Northern 0.85(0.58-1.25) 0417 0.89 (0.56-1.40)

Eastern 1.25 (0.86-1.82) 0.235 1.34 (0.85-2.10)
Religion

Islam 1 1

Christianity and others 1.07 (0.90-1.28) 0.279 1.04 (0.84-1.31)
Sex household head

Male 1 1

Female 1.01 (0.85-1.20) 0.059 1.16 (0.95-1.42)
Household Size

7 and above 1 1

Less than 7 1.10(0.94-1.28) 0.244 1.13(0.95-1.34)
Working status

Not working 1 1

Working 1.23(1.03-1.48) 0024 1.33(1.10-1.62)"
Marital status

Not married 1 1

Married 0.96 (0.79-1.18) 0.719 0.98 (0.78-1.23)
Education Level

No Education 1 1

Primary Education 1.15(0.94-1.40) 0.176 1.15(0.93-1.42)

Secondary Education 1.01 (0.85-1.21) 0.890 0.94 (0.76-1.16)

Tertiary 1.81(1.21-2.69) 0.004 1.28(0.77-2.11)
Wealth Index

Poorest 1 1

Poorer 1.22(0.98-1.51) 0.076 1.27 (1.02-1.59)"

Middle 1.30 (1.03-1.64) 0.025 1.39 (1.09-1.77)"

Richer 148 (1.13-1.93) 0.005 1.74 (1.23-2.46)"

Richest 1.06 (0.77-1.46) 0.721 1.32(0.83-2.12)
Parity

5 and above 1 1

2-4 1.15 (0.95-1.40) 0.146 1.35(1.07-1.69)"

1 1.07 (0.84-1.37) 0.562 1.36 (1.01-1.85)"
Newspapers exposure

No 1 1

Yes 1.06 (0.76-1.47) 0.749 0.90 (0.62-1.31)

Exposure to Radio
No
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Table 2 (continued)
ANC frequency N=5,350

Characteristics Crude model cOR (95% ClI) P-value Adjusted model aOR (95% Cl)

Yes 1.08 (0.91-1.29) 0367 1.06 (0.87-1.28)
Exposureto TV

No 1 1

Yes 0.87 (0.69-1.09) 0216 0.78 (0.61-1.00)
Internet use

No 1 1

Yes 1.60 (1.22-2.10) 0.001 1.97 (1.45-2.67)"
Permission to access healthcare

Big problem 1 1

Not big problem 1.26 (1.01-1.58) 0.041 1.39(1.07-1.81)"
Distance to health facility

Big problem 1 1

Not big problem 0.89 (0.74-1.07) 0217 0.82 (0.67-1.00)
ANC timing °

First trimester 1 1

After first trimester 0.58 (0.50-0.68) <0001 0.58 (0.49-0.68)""
Visited by fieldworker
No

Yes 0.96 (0.79-1.17) 0.686 0.93(0.76-1.13)

@ missing 113 (1.5%) respondents
* Significant at p-value <0.05
" *Significant at p-value <0.01

** Significant at p-value <0.001, aOR Adjusted odds ratio, cOR Crude Odds Ratio. Non bolded variables in adjusted model had p-values greater than 5 and were not

found to be statistically significant

explore the influence of indirect costs on accessing and
utilizing ANC.

Region has been shown to influence the frequency of
ANC utilisation. Unexpectedly, women in the southern
region were associated with higher odds of utilising eight
or more ANC contacts compared to women in the west-
ern region. In Sierra Leone, the Western region has the
largest concentration of health workers, it is the most
developed and houses the capital and is the economic
city of the country and hence has higher quality social
amenities compared to other regions [38, 41]. However,
the increasing numbers of urban poor in the developed
Western region coupled with high standards of living
and inequitable distribution of social amenities includ-
ing public and private health facilities, make it hard for
low income women to access the services. Furthermore,
the documented staff challenges such as poor delegation,
favoritism and a lack of autonomy could partly affect
quality of services in public health facilities which further
limits access to these facilities by pregnant women [38,
41]. The efforts of the government to ensure better ser-
vice delivery in other regions that are far away from the
capital could also have contributed to this observation

[25]. However, more studies are needed to explore these
regional differences in the utilisation of ANC. The role
of regional disparities in explaining ANC utilisation has
also been documented in previous studies in Uganda and
Nigeria [14, 26, 42].

Younger age was associated with lower odds of utilising
8 or more ANC contacts. Mixed results have been docu-
mented in previous studies on the association between
the pregnant woman’s age and utilisation of ANC con-
tacts. A study in Northwestern Ethiopia showed younger
age to be associated with better ANC utilisation com-
pared to older age [43] which was a similar finding by a
study that analysed 2011 Ethiopia DHS data and showed
older women to be more likely to have less ANC utilisa-
tion [27]. Similar to our findings, studies in Ghana, Tan-
zania and Zambia showed younger age to be associated
with lower odds of increased ANC utilisation [44—46].
Furthermore, a study that analyzed SSA DHS pooled data
and showed results similar to those in this study [32, 35].
Younger age has been associated with limited knowl-
edge on the importance of ANC, they have higher odds
of unplanned and unwanted pregnancies which limits
access to maternal care even to the extent of not utilising
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ANC contacts at all [27, 44]. Younger age is also associ-
ated with limited decision making power and financial
constraints which further limit access to maternal care
[45]. Furthermore, limited social support from family
and adolescent unfriendly services for young pregnant
women might also partly explain the limited utilization of
ANC by young women. A study that explored the causes
of maternal mortality among teenagers in Sierra Leone
and showed pregnant adolescents are commonly rejected
by their families, some experience physical abuse from
their fathers and some are mocked at by healthcare pro-
viders [47]. Some of these young women who are forced
to run away from home to stay with peers who also inex-
perienced with maternal care usually with no reliable
source of support [47]. All this stigma, abandonment, and
limited family-based support negatively affects health
seeking behaviour hence delayed or no care-seeking for
antenatal and delivery care [47]. A recent assessment
shows that only 33.3% of the sampled health facilities had
available space that can be converted to provide adoles-
cent and young people friendly services (AYFHS), only
66.7% had at least one staff trained in providing AYFHS
training and only a third were using peer educators [48].
Given the high prevalence of teenage pregnancy in Sierra
Leone [2], this finding reinforces the need to intensify
advocacy messages aimed at promoting increased ANC
utilisation among younger women and prioritizing preg-
nant adolescents in health facilities to ensure that they
receive adolescent friendly services. However, beyond
the scope of our study, it would be interesting to further
explore the underlying factors mediating the effect of age
of mother on utilisation of ANC.

Exposure to TV, radio and newspapers were not associ-
ated with ANC utilisation while using internet was asso-
ciated with higher odds of utilising eight or more ANC
contacts. Exposure to media has been shown in previ-
ous studies to have a positive association with ANC uti-
lisation [3, 8, 49-51]. Absence of association between
exposure to newspaper or magazines and ANC utilisa-
tion could partly be attributed to the low levels of edu-
cation with over 52.7% having no education and the fact
that most women reside in rural areas where access to
Newspapers or magazines is hard and not sustainable
due to the daily or weekly costs involved. Internet use
was associated with higher odds of increased ANC uti-
lisation. Different internet resources such as web pages,
social media platforms, bulletin boards, and chatrooms
may contain health information and provide access to
information [52, 53]. Access to this information on the
internet helps in reducing knowledge gaps by sensitising
women on the benefits of ANC utilisation which leads to
positive attitudes, challenges negative social norms and
improves health seeking behavior [49, 54].
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Our findings also reveal that working women had
higher odds of utilising eight or more ANC contacts
compared to those who were not working. Women who
work are more likely have better financial status which
enables them to afford the direct and indirect costs
associated with access to maternal healthcare [34]. The
importance of working status in influencing ANC utili-
sation has been documented in the previous literature
[26, 34, 55].

The association between parity and ANC utilisation,
with those of low parity having more ANC contacts com-
pared to the multiparous (5 and above) women. This has
been observed in similar studies [26, 44, 55]. Multiparous
women tend to have a false sense of perceived low risk
due to prior experience of [44, 55]. Furthermore, lim-
ited time availability due to the high the responsibilities
of other children might make it hard for these women
to access 8 or more ANC contacts [56, 57]. In addition,
women who initiated ANC contacts after the first trimes-
ter had lower odds of attending 8 or more ANC contacts.
Similarly, the findings from previous studies showed that
early booking for ANC would result in optimal number
of ANC contacts during pregnancy [33, 58]. Timely initi-
ation of ANC contacts ensures that the women get timely
and adequate health education sessions regarding the
benefits of maternal care during pregnancy and further
creates rapport between the health workers and the preg-
nant women [8, 59]. It’s also possible that those who initi-
ate ANC in the first trimester have better health seeking
behaviour and hence are more likely to utilise more ANC
contacts.

Problems in seeking permission to access healthcare
decision was another variable found to be associated with
timing and frequency of ANC contacts. Women who had
less problems in seeking permission were more likely to
initiate ANC early and utilise 8 or more ANC contacts
compared to those who had more problems. This may
be a depiction of low women’s empowerment and cul-
tural beliefs. Studies have emphasised the importance of
improving women’s empowerment mainly in the aspect
of healthcare seeking and decision-making [27, 60]. In
addition, creation of awareness through mass media to
provide information about the importance of empow-
ering women so as to seek healthcare freely would be
helpful in facilitating behavior change and ensuring
increased ANC utilisation [26, 33]. Several studies have
documented the effect of low decision-making powers of
women in accessing and seeking ANC [27, 33, 43].

Surprisingly, higher education was not associated with
increased odds of having attained 8 or more ANC con-
tacts. This is confusing, as other studies have shown an
association between higher education and more ANC
contacts [50].
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Strengths and limitation

This study used the most recent SLDHS data with a
larger sample size and higher quality, which substan-
tially reduces the risk of sampling bias and measure-
ment bias. The findings of the study also provide timely
evidence for maternal healthcare stakeholders and pol-
icy-makers with respect to effective implementation of
the 2016 WHO ANC model and ensuring reduction of
maternal and infant mortality, which highly depend on
increased use of reproductive and maternal health ser-
vices. This study used cross-sectional data which only
enables associations to be established but not causal
relationships. The other limitation was that the SLDHS
did not include information on crucial factors such as
male involvement in ANC, knowledge of ANC contacts
in the context of timing and frequency, timing of the
subsequent ANC contacts and the quality of healthcare
which could have an effect on uptake of ANC services.

Conclusion

Less than a third (22%) of women in Sierra Leone
attended eight or more ANC contacts. This study
revealed that Western region, poor, younger women
and those who are not working, who don’t use inter-
net, initiate ANC late, multiparous and having prob-
lems seeking permission to seek healthcare had lower
odds of adequate ANC utilisation. Generally, there is
need for maternal healthcare stakeholders to prior-
itize young, poor, multiparous women from the West-
ern region. There is need to leverage the enormous
potential of internet by making it more accessible and
affordable and hence be used to access information on
maternal healthcare. Providing safe and friendly spaces
and healthcare in health facilities for young pregnant
women needs to be further strengthened to motivate
adolescent and young women access care with ease.
ANC providers need to strengthen follow up mecha-
nisms mainly among multiparous women to increase
their utilization of follow up visits after the first visit.

Abbreviations

EA: Enumeration area; AOR: Adjusted Odds Ratio; Cl : Confidence Interval; COR:
Crude Odds Ratio; DHS: Demographic Health Survey; SLDHS: Sierra Leone
Demographic Health Survey; OR: Odds Ratio; SD: Standard Deviation; WHO:
World Health Organization; ANC: Antenatal care; SPSS: Statistical Package for
Social Science.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512913-022-08594-y.

[ Additional file 1. }

Page 9 of 11

Acknowledgements
We thank the DHS program for making the data available for this study.

Authors’ contributions

QS Conceived the idea, drafted the manuscript, performed analysis and inter-

preted the results. KK, MWM, LMM and DM reviewed the first draft and drafted
the subsequent versions of the manuscript. All authors read and approved the
final manuscript.

Funding
No funding was obtained for this study.

Availability of data and materials
The data set used is openly available upon permission from MEASURE DHS
website (URL: https://www.dhsprogram.com/data/available-datasets.cfm).

Declarations

Ethics approval and consent to participate

High international ethical standards are ensured during MEASURE DHS surveys
and the study protocol is performed in accordance with the relevant guidelines.
The SLDHS 2019 survey protocol was reviewed and approved by the Sierra
Leone Ethics and Scientific Review Committee and the ICF Institutional Review
Board. Written informed consent was obtained from human participants and
written informed consent was also obtained from legally authorized representa-
tives of minor participants. This data set was obtained from the MEASURE DHS
website (URL: https://www.dhsprogram.com/data/available-datasets.cfm) after
getting their permission, and no formal ethical clearance was obtained since we
conducted a secondary analysis of publicly available data.

Availability of data and materials

The data set used in this study is openly available from MEASURE DHS website
and the modified data set that was used for the final analysis can be availed
upon request from the corresponding author.

Consent for publication
Not applicable.

Competing interests
All authors declare that they have no competing interests.

Author details

'Programs Department, GOAL, Khartoum, Sudan. 2Department of Obstetrics
and Gynaecology, Busitema University, Mbale, Uganda. *National Disease
Surveillance Programme, Ministry of Health and Sanitation, Free town, Sierra
Leone. *Maternal and Child Health Project, Swedish Organization for Global
Health, Mayuge, Uganda. *Department of Public Health, Busiterna University,
Mbale, Uganda. ®Department of Research, Nikao Medical Center, Kampala,
Uganda.

Received: 19 September 2021 Accepted: 21 September 2022
Published online: 28 September 2022

References

1. Trends in maternal mortality. to 2017: estimates by WHO, UNICEF, UNFPA.
World Bank Group and the United Nations Population Division. Geneva:
World Health Organization; 2000. p. 2019.

2. Statistics Sierra Leone - StatsSL, ICF: Sierra Leone Demographic and
Health Survey 2019. In. Freetown/Sierra Leone: StatsSL/ICF; 2020.

3. Sarker BK, Rahman M, Rahman T, Rahman T, Khalil JJ, Hasan M, Rahman F,
Ahmed A, Mitra DK, Mridha MK, et al. Status of the WHO recommended
timing and frequency of antenatal care visits in Northern Bangladesh.
PLoS ONE. 2020;15(11): €0241185.

4. Sserwanja Q Musaba MW, Mutisya LM, Olal E, Mukunya D. Continuum
of maternity care in Zambia: a national representative survey. BMC Preg-
nancy Childbirth. 2021;21(1):604.

5. Phommachanh'S, Essink DR, Jansen M, Broerse JEW, Wright P, Mayxay M.
Improvement of Quality of Antenatal Care (ANC) Service Provision at the


https://doi.org/10.1186/s12913-022-08594-y
https://doi.org/10.1186/s12913-022-08594-y
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm

Sserwanja et al. BMC Health Services Research

20.

21

22.

23.

24.

(2022) 22:1208

Public Health Facilities in Lao PDR: Perspective and Experiences of Supply
and Demand Sides. BMC Pregnancy Childbirth. 2019;19(1):255.

Benova L, Tuncalp O, Moran AC, Campbell OMR. Not just a number:
examining coverage and content of antenatal care in low-income and
middle-income countries. BMJ Glob Health. 2018;3(2): e€000779.

Kuhnt J, Vollmer S. Antenatal care services and its implications for vital
and health outcomes of children: evidence from 193 surveys in 69 low-
income and middle-income countries. BMJ Open. 2017;7(11): €017122.
Sserwanja Q, Mutisya LM, Musaba MW. Exposure to different types of
mass media and timing of antenatal care initiation: insights from the
2016 Uganda Demographic and Health Survey. BMC Womens Health.
2022;22(1):10.

Darmstadt GL, Bhutta ZA, Cousens S, Adam T, Walker N, de Bernis L.
Evidence-based, cost-effective interventions: how many newborn babies
can we save? Lancet (London, England). 2005;365(9463):977-88.
Hollowell J, Oakley L, Kurinczuk JJ, Brocklehurst P, Gray R. The effective-
ness of antenatal care programmes to reduce infant mortality and
preterm birth in socially disadvantaged and vulnerable women in
high-income countries: a systematic review. BMC Pregnancy Childbirth.
2011;11:13.

. Beeckman K, Louckx F, Downe S, Putman K. The relationship between

antenatal care and preterm birth: the importance of content of care. Eur J
Pub Health. 2013;23(3):366-71.

Sserwanja Q, Nuwabaine L, Gatasi G, Wandabwa JN, Musaba MW. Factors
associated with utilization of quality antenatal care: a secondary data
analysis of Rwandan Demographic Health Survey 2020. BMC Health Serv
Res. 2022,22(1):812.

Emiru AA, Alene GD, Debelew GT. Individual, Household, and Contextual
Factors Influencing the Timing of the First Antenatal Care Attendance in
Northwest Ethiopia: A Two-Level Binary Logistic Regression Analysis. Int J
Women'’s Health. 2020;12:463-71.

Sserwanja Q, Nabbuye R, Kawuki J. Dimensions of women empower-
ment on access to antenatal care in Uganda: A further analysis of the
Uganda demographic health survey 2016. Int J Health Plann Manage.
2022;37(3):1736-53.

Tuncalp O, Pena-Rosas JP, Lawrie T, Bucagu M, Oladapo OT, Portela

A, Metin Gllmezoglu A. WHO recommendations on antenatal care

for a positive pregnancy experience-going beyond survival. BJOG.
2017;124(6):860-2.

de Masi S, Bucagu M, Tuncalp O, Pefia-Rosas JP, Lawrie T, Oladapo OT,
Gulmezoglu M. Integrated Person-Centered Health Care for All Women
During Pregnancy: Implementing World Health Organization Recom-
mendations on Antenatal Care for a Positive Pregnancy Experience. Glob
Health Sci Pract. 2017;5(2):197-201.

World Health Organization. WHO Recommendation on Antenatal Care for
Positive Pregnancy Experience. Geneva: WHO; 2016.

Lattof SR, Moran AC, Kidula N, Moller A-B, Jayathilaka CA, Diaz T, Tuncalp
O. Implementation of the new WHO antenatal care model for a positive
pregnancy experience: a monitoring framework. BMJ Glob Health.
2020;5(6): €002605.

Higgins-Steele A, Waller K, Fotso JC, Vesel L: Peer-driven quality improve-
ment among health workers and traditional birth attendants in Sierra
Leone: linkages between providers' organizational skills and relationships.
BMC health services research 2015, 15 Suppl 1(Suppl 1):54-54.

Sserwanja Q, Mutisya LM, Nuwabaine L, Kamara K, Mutebi RK, Musaba
MW. Continuum of maternal and newborn health in Sierra Leone: a 2019
national survey. Arch Public Health. 2022;80(1):186.

Carshon-Marsh R, Aimone A, Ansumana R, Swaray IB, Assalif A, Musa A,
Meh C, Smart F, Hang FuS, Newcombe L, et al. Child, maternal, and adult
mortality in Sierra Leone: nationally representative mortality survey
2018-20. Lancet Glob Health. 2022;10(1):e114-23.

Sserwanja Q, Mufumba I, Kamara K, Musaba MW. Rural-urban correlates
of skilled birth attendance utilisation in Sierra Leone: evidence from the
2019 Sierra Leone Demographic Health Survey. BMJ Open. 2022;12(3):
e056825.

Koroma MM, Kamara SS, Bangura EA, Kamara MA, Lokossou V, Keita N.
The quality of free antenatal and delivery services in Northern Sierra
Leone. Health Res Policy Syst. 2017;15(Suppl 1):49-49.

World Health Organization. Sierra Leone becomes 10th country to join
global Quality of Care Network. https://www.afro.who.int/news/sierra-
leone-becomes-10th-country-join-global-quality-care-network.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 10 of 11

Sierra Leone Ministry of Health and Sanitation. Sierra Leone National
Reproductive, Maternal, Newborn, Child and Adolescent Health Strategy
2017-2021. https://www.afro.who.int/publications/sierra-leone-national-
reproductive-maternal-newborn-child-and-adolescent-health.

Bbaale E. Factors influencing timing and frequency of antenatal care in
Uganda. Australas Med J. 2011;4(8):431-8.

Yaya S, Bishwajit G, Ekholuenetale M, Shah'V, Kadio B, Udenigwe O. Tim-
ing and adequate attendance of antenatal care visits among women in
Ethiopia. PLoS ONE. 2017;12(9):e0184934-e0184934.

Tolefac PN, Halle-Ekane GE, Agbor VN, Sama CB, Ngwasiri C, Tebeu PM.
Why do pregnant women present late for their first antenatal care con-
sultation in Cameroon? Maternal Health. Neonatol Perinatol. 2017;3(1):29.
Sserwanja Q, Musaba MW, Mukunya D. Prevalence and factors associated
with modern contraceptives utilization among female adolescents in
Uganda. BMC Womens Health. 2021;21(1):61.

Agbadi P, Eunice TT. Complex samples logistic regression analysis of
predictors of the current use of modern contraceptive among married or
in-union women in Sierra Leone: Insight from the 2013 demographic and
health survey. PLoS One. 2020;15(4):e0231630.

Caviglia M, Dell’Aringa M, Putoto G, Buson R, Pini S, Youkee D, Jambai A,
Vandy MJ, Rosi P, Hubloue |, et al. Improving Access to Healthcare in Sierra
Leone: The Role of the Newly Developed National Emergency Medical
Service. Int J Environ Res Public Health. 2021;18(18):9546.

Odusina EK, Ahinkorah BO. Noncompliance with the WHO's Recom-
mended Eight Antenatal Care Visits among Pregnant Women in Sub-
Saharan Africa: A Multilevel Analysis. Biomed Res Int. 2021;2021:6696829.
Ekholuenetale M, Nzoputam Cl, Barrow A, Onikan A. Women'’s enlight-
enment and early antenatal care initiation are determining factors

for the use of eight or more antenatal visits in Benin: further analysis

of the Demographic and Health Survey. J Egypt Public Health Assoc.
2020;95(1):13.

Tessema ZT, Tesema GA, Yazachew L. Individual-level and community-
level factors associated with eight or more antenatal care contacts in
sub-Saharan Africa: evidence from 36 sub-Saharan African countries. BMJ
Open. 2022;12(3): €049379.

Ekholuenetale M: Prevalence of Eight or More Antenatal Care Contacts:
Findings From Multi-Country Nationally Representative Data. Global
Pediatric Health 2021, 8:2333794X211045822.

Ochako R, Fotso J-C, lkamari L, Khasakhala A. Utilization of maternal health
services among young women in Kenya: Insights from the Kenya Demo-
graphic and Health Survey, 2003. BMC Pregnancy Childbirth. 2011;11(1):1.
Fenta SM, Ayenew GM, Getahun BE. Magnitude of antenatal care service
uptake and associated factors among pregnant women: analysis of the
2016 Ethiopia Demographic and Health Survey. BMJ Open. 2021;11(4):
€043904.

Witter S, Wurie H, Bertone MP. The free health care initiative: how

has it affected health workers in Sierra Leone? Health Policy Plan.
2016;31(1):1-9.

Dankwah E, Zeng W, Feng C, Kirychuk S, Farag M. The social determinants
of health facility delivery in Ghana. Reprod Health. 2019;16(1):101.

Borghi J, Ensor T, Neupane BD, Tiwari S. Financial implications of

skilled attendance at delivery in Nepal. Tropical Med Int Health.
2006;11(2):228-37.

Wurie HR, Samai M, Witter S. Retention of health workers in rural Sierra
Leone: findings from life histories. Hum Resour Health. 2016;14:3-3.
Ebeigbe PN, Igberase GO. Reasons given by pregnant women for late ini-
tiation of antenatal care in the niger delta. Nigeria Ghana medical journal.
2010;44(2):47-51.

Gudayu TW, Woldeyohannes SM, Abdo AA. Timing and factors associated
with first antenatal care booking among pregnant mothers in Gondar
Town; North West Ethiopia. BMC Pregnancy Childbirth. 2014;14(1):287.
Konlan KD, Saah JA. Factors influencing the utilization of Focused antena-
tal care services during pregnancy, a study among postnatal women in a
tertiary healthcare facility. Ghana. 2020;7(6):1822-32.

Gross K, Alba S, Glass TR, Schellenberg JA, Obrist B. Timing of antenatal
care for adolescent and adult pregnant women in south-eastern Tanza-
nia. BMC Pregnancy Childbirth. 2012;12(1):16.

Sinyange N, Sitali L, Jacobs C, Musonda P, Michelo C. Factors associ-

ated with late antenatal care booking: population based observations
from the 2007 Zambia demographic and health survey. Pan Afr Med J.
2016;25:109-109.


https://www.afro.who.int/news/sierra-leone-becomes-10th-country-join-global-quality-care-network
https://www.afro.who.int/news/sierra-leone-becomes-10th-country-join-global-quality-care-network
https://www.afro.who.int/publications/sierra-leone-national-reproductive-maternal-newborn-child-and-adolescent-health
https://www.afro.who.int/publications/sierra-leone-national-reproductive-maternal-newborn-child-and-adolescent-health

Sserwanja et al. BMC Health Services Research

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

(2022) 22:1208

November L, Sandall J."Just because she’s young, it doesn't mean she
has to die”: exploring the contributing factors to high maternal mortality
in adolescents in Eastern Freetown; a qualitative study. Reprod Health.
2018;15(1):31.

UNFPA Sierra Leone. Report on the Assessment of Adolescent and Young
People Friendly Health Services. 2018 https:/sierraleone.unfpa.org/en/
publications/report-assessment-adolescent-and-young-people-friendly-
health-services.

Pulok MH, Sabah MN, Uddin J, Enemark U. Progress in the utilization

of antenatal and delivery care services in Bangladesh: where does the
equity gap lie? BMC Pregnancy Childbirth. 2016;16(1):200.

Okedo-Alex IN, Akamike IC, Ezeanosike OB, Uneke CJ. Determinants of
antenatal care utilisation in sub-Saharan Africa: a systematic review. BMJ
Open. 2019;9(10): e031890.

Ali N, Sultana M, Sheikh N, Akram R, Mahumud RA, Asaduzzaman M,
Sarker AR. Predictors of Optimal Antenatal Care Service Utilization
Among Adolescents and Adult Women in Bangladesh. Health Serv Res
Manag Epidemiol. 2018;5:2333392818781729.

White M, Dorman SM. Receiving social support online: implications for
health education. Health Educ Res. 2001;16(6):693-707.

Nwagwu WE. The Internet as a source of reproductive health information
among adolescent girls in an urban city in Nigeria. BMC Public Health.
2007;7(1):354.

Khatiwada J, Muzembo BA, Wada K, lkeda S. Dimensions of women’s
empowerment on access to skilled delivery services in Nepal. BMC Preg-
nancy Childbirth. 2020;20(1):622.

Joshi C, Torvaldsen S, Hodgson R, Hayen A. Factors associated with the
use and quality of antenatal care in Nepal: a population-based study
using the demographic and health survey data. BMC Pregnancy Child-
birth. 2014;14(1):94.

Simkhada B. Teijlingen ERv, Porter M, Simkhada P: Factors affecting the
utilization of antenatal care in developing countries: systematic review of
the literature. J Adv Nurs. 2008,61(3):244-60.

Pallikadavath S, Foss M, Stones RW: Antenatal care: provision and
inequality in rural north India. Social science & medicine (1982) 2004,
59(6):1147-1158.

Terefe AN, Gelaw AB. Determinants of Antenatal Care Visit Utilization of
Child-Bearing Mothers in Kaffa, Sheka, and Bench Maji Zones of SNNPR,
Southwestern Ethiopia. Health Services Research and Managerial Epide-
miology. 2019;6:2333392819866620.

Kawakatsu Y, Sugishita T, Oruenjo K, Wakhule S, Kibosia K, Were E, Honda
S. Determinants of health facility utilization for childbirth in rural western
Kenya: cross-sectional study. BMC Pregnancy Childbirth. 2014;14:265.
Kawungezi PC, AkiiBua D, Aleni C, Chitayi M, Niwaha A, Kazibwe A, Sunya
E, Mumbere EW, Mutesi C, Tukei C, et al. Attendance and Utilization of
Antenatal Care (ANC) Services: Multi-Center Study in Upcountry Areas of
Uganda. Open J Prev Med. 2015;5(3):132-42.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://sierraleone.unfpa.org/en/publications/report-assessment-adolescent-and-young-people-friendly-health-services
https://sierraleone.unfpa.org/en/publications/report-assessment-adolescent-and-young-people-friendly-health-services
https://sierraleone.unfpa.org/en/publications/report-assessment-adolescent-and-young-people-friendly-health-services

	Status of the latest 2016 World Health Organization recommended frequency of antenatal care contacts in Sierra Leone: a nationally representative survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Data source
	Study sampling and participants
	Variables
	Dependent variable
	Independent variables

	Statistical analysis

	Results
	Factors associated with having eight or more ANC contacts

	Discussion
	Strengths and limitation

	Conclusion
	Acknowledgements
	References


