
 

 1 

Socio-economic determinants of maternal health care utilization in Kailahun District, 1 

Sierra Leone, 2020 2 

Desmond Maada Kangbai1, Delia Bandoh1, Alexander Manu2, Joetrice Yewah Kangbai3, 3 

Ernest Kenu1, and Adolphina Addo-Lartey2* 4 

 5 
 6 
1Ghana Field Epidemiology and Laboratory Training Program, University of Ghana of School 7 

of Public Health, Legon, Accra 8 

2 Department of Epidemiology and Disease Control, School of Public Health, University of 9 

Ghana, Legon,  10 

3 Healthcare Nursing University of Leeds, Leeds. 11 

 12 

 13 

*Corresponding author: aaddo-lartey@ug.edu.gh 14 

 School of Public Health, University of Ghana, Legon 15 

  16 

mailto:aaddo-lartey@ug.edu.gh
https://www.researchsquare.com/article/rs-139307/v1


 

 2 

ABSTRACT 17 

BACKGROUND: Ascertaining the key determinants of maternal healthcare service 18 

utilization and their relative importance is critical to priority setting in policy development. 19 

Sierra Leone has one of the world’s highest maternal death ratios in the context of a weak 20 

health system. The objectives of this study were to determine; the level of utilization of 21 

Antenatal Care (ANC), Skilled Delivery Attendants (SDA), Postnatal Care (PNC) services, 22 

and factors that influence the utilization of these services. 23 

METHODS: We conducted a community-based cross-sectional study involving 554 women 24 

of reproductive age (15-49 years) who had at least one delivery in the last 3 years and lived in 25 

the Kailahun District, Sierra Leone from November 2019 to October 2020. Stata IC version 26 

15.0 was used to analyse factors affecting maternal care utilization use. 27 

RESULTS: The median age of respondents was 25 years (Q1=17 years, Q3=30 years). Eighty-28 

nine percent (89%) had 4 or more ANC visits. Only 35.9% of women were delivered by SDA. 29 

Women residing in urban areas had over six-fold increased odds of utilizing SDA as compared 30 

to women residing in rural areas (AOR=6.20, 95% CI=3.61-10.63). Women whose husbands 31 

had a primary level of education had 2.38 times increased odds of utilizing SDA than women 32 

whose husbands had no education (AOR=2.38, 95% CI=1.30-4.35). Women that walked 33 

longer distances (30-60 minutes) to seek healthcare had 2.98 times increased odds of utilizing 34 

SBA than those that walked shorter distances (<30 minutes) (AOR=2.98, 95% CI=1.67-5.33). 35 

Women who had a secondary/vocational level of education had 2.35 times increased odds of 36 

utilizing the standard PNC category as compared to those with no education (OR=2.35, 95% 37 

CI=1.19-4.63). 38 

CONCLUSION: The majority of women had 4 or more ANC visits yet the use of skilled birth 39 

attendants was low. Urban residence and education were significantly associated with the use 40 

of the standard PNC category. Education level and occupation of women, Husband's education, 41 

urban residence, and longer distance to health facilities were significant determinants of SDA 42 
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use. To improve the utilization of maternal health care services, national healthcare policies 43 

should target the advancement of education, rural infrastructure, and the empowerment of 44 

women.   45 

 46 

 47 
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INTRODUCTION 52 

  Maternal health care (MHC) utilization is essential for women's health, childbirth, and the 53 

well-being of the mother and child. Maternal health care includes the care a woman receives 54 

throughout her pregnancy, labor, and postnatal [1]. The World Health Organisation has set a 55 

goal in alignment with the 3rd Sustainable Development Goals (SDG) which aims to reduce the 56 

global maternal mortality ratio (MMR) to less than 70 per 100,000 live births by 2030" [2]. 57 

Ascertaining the determining factors of maternal health care utilization and how these factors 58 

affect the livelihood of mothers is critical and must be a priority in policy development [3]. 59 

Research suggests that there is a high prevalence of maternal, neonatal, and child death rates 60 

which are linked to non- or poor availability of quality maternal healthcare services [4, 6]. The 61 

evidence also indicates that accessing skilled care before, throughout pregnancy, and after 62 

delivery saves the lives of mothers and their new-born child infants [4, 5]. If mothers have 63 

access to healthcare facilities that provide interventions and preventive measures to treat 64 

obstetric complications, especially in an emergency, then an estimated 74% of maternal 65 

mortality could be prevented [6]. Antenatal care, skilled delivery attendants, and postnatal care 66 

attendants are therefore identified as key providers to improve health outcomes for mothers 67 

and their babies [7]. Studies in Ethiopia, Ghana, and Cambodia showed similar findings [4, 8, 68 

9]. 69 

In Sub-Saharan Africa, the factors that influence the increase in maternal mortality are also 70 

associated with prenatal care coverage and skilled attendance at delivery. The inability to 71 

utilize these maternal healthcare services is a key predictor of perinatal mortality [2]. Regular 72 

antenatal care (ANC) attendance throughout the pregnancy enables the healthcare providers to 73 

have a better chance to detect and reduce any risk factors associated with adverse pregnancy 74 

outcomes [10]. The ANC session further serves as a platform to counsel the mothers’ on why 75 

a skilled attendant is crucial at delivery [11]. Only 45% of women used skilled delivery 76 

attendants at delivery in Sub-Saharan Africa [5].  77 
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In Sierra Leone, data from the past five years shows that approximately, 83% of births occurred 78 

in a health care facility; 81% occurred in government healthcare centers,  2% in a private health 79 

setting, 16% at home, and 1% in other places like in-transit or secret society bushes [12]. About 80 

87% of deliveries are attended by a skilled attendant; 81% were attended by a nurse/midwife, 81 

2% by an MCH Aide, and 4% by a doctor. On the other hand, 10% of childbirths are supervised 82 

by traditional birth attendants and 3% by family members or others [12]. Similarly, 79% of 83 

mothers received at least 4 antenatal care visits during their pregnancy and 14% of mothers did 84 

not receive any postnatal check-ups [12]. 85 

Globally, 810 women die per day owing to pregnancy-related complications [13]. Maternal 86 

death remains a great concern with virtually 99% of all maternal deaths occurring in developing 87 

nations, but the prevalence is higher in Sub-Saharan Africa [14].  One in 41 pregnant women 88 

died during childbirth in developing countries as compared to 1 in 3,300 in developed nations 89 

[14].  “Sierra Leone has one of the world’s highest maternal death ratios at 1360 deaths per 90 

100 000 babies born. WHO estimated that up to 6% of women in Sierra Leone will die from 91 

maternal causes during their reproductive life” [2]. The use of maternal health care services are 92 

known to better health outcomes for mothers and their children [15]. What is unclear is how 93 

service utilization is affected by socio-demographic and economic factors within which the 94 

women live especially in Sierra Leone and particularly in the Kailahun district which is one of 95 

the farthest from the national capital and the hub of the civil conflict in 1991. There are limited 96 

researches that identify factors influencing the utilization of MHC services in Kailahun 97 

District, Sierra Leone. The Sierra Leone Demographic and Health Survey (SLDHS) does not 98 

address factors influencing utilization and other previous studies conducted in Sierra Leone 99 

focused on one or two of the components of MHC service [16, 17]. 100 

 This research sought to investigate the socio-economic factors that influence women's use of 101 

maternal healthcare services in Eastern Sierra Leone with a focus on prenatal, delivery care, 102 
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and postnatal care. It will provide a further understanding of factors influencing uptake of 103 

maternal health services in Kailahun, Sierra Leone, thus help in implementing policies that 104 

would improve maternal and child health.  105 

 106 

 107 

 108 

 109 

METHODS 110 

Study design, population, and setting 111 

We conducted a community-based cross-sectional study that involved women of reproductive 112 

age (15-49 years), who had at least one delivery in the 3 years before this study in the Kailahun 113 

District, Eastern Sierra Leone from November 2019 to October 2020. Kailahun District is 114 

located about 450 kilometers from Freetown ( the capital) in the Eastern province of Sierra 115 

Leone. Its capital and largest city is the town of Kailahun. It is divided into 15 chiefdoms. 116 

Healthcare facilities are divided into 15 community health centers  (CHC), 52 community 117 

health posts (CHP), 17 maternal child health posts (MCHP), 3 government hospitals, and 2 118 

private clinics. The total projected population for 2020 is 625,500 (Statistics Sierra Leone, 119 

2015). The total fertility rate is estimated at 6 children per woman (Statistics Sierra Leone, 120 

2015). The ANC attendance for ANC1 and ANC4+ was 15,656 and 13,785 respectively [2]. 121 

The District of Kailahun shares borders with the Republic of Liberia to the East, and 122 

the Republic of Guinea to the North. 123 

Sampling method 124 

 125 

Kailahun District was purposively selected. Administratively, Kailahun is divided into 15 126 

Chiefdoms. Each Chiefdom is subdivided into sections. Each section is subdivided further into 127 

Enumeration Areas (EAs). EAs are in administrative sections without overlapping into other 128 

https://en.wikipedia.org/wiki/Eastern_Province,_Sierra_Leone
https://en.wikipedia.org/wiki/Sierra_Leone
https://en.wikipedia.org/wiki/Sierra_Leone
https://en.wikipedia.org/wiki/Capital_city
https://en.wikipedia.org/wiki/Kailahun
https://en.wikipedia.org/wiki/Republic_of_Liberia
https://en.wikipedia.org/wiki/Republic_of_Guinea
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sections. The unique identifier is the EA code. The domain of this study is the Urban and Rural 129 

areas of Kailahun District. The 2015 census EAs were used as the Primary Sampling Unit 130 

(PSU). The sample was selected from the frame of PSUs. Kailahun district has 891 EAs of 131 

which 276 are urban and 615 rural. The total number of households (HH) in the Kailahun 132 

district was 83,348, of which 57,316 are rural and 26,032 are urban The average households 133 

per urban and rural EAs were 94 and 93 respectively. The proportional allocation of HH in the 134 

Kailahun District concerning the domain was 69% rural and 31% urban.                          135 

The sample size was determined using Cochran’s formula [18] with the following assumptions: 136 

the estimated proportion (p) of births by SBA was 0.6, the estimated proportion of births by an 137 

unskilled attendant (q) was 0.4, and a design effect (DEFF) of 1.5 from a previous study 138 

conducted in Sierra Leone [12]. The level of precision (d) was 0.05, and a 95% CI (z) was 1.96,  139 

were used to obtain a sample size of 554.  140 

                              n  =  
𝑧2𝑝𝑞

𝑑2
  Χ DEFF 141 

To allocate the sample,  we considered the precision of the domain level i.e. urban and rural 142 

areas of Kailahun. To have a safe weighting sample, we allocated the 554 households 143 

proportionately to the urban and rural areas. The EAs were selected using Probability to 144 

Proportion size. The first sampling number was the product of the random number (r) and the 145 

sampling interval. The sampling interval was the total HH divided by the number of EAs to be 146 

selected. The first sampling number was used in selecting the EAs using PPS. A Random-walk 147 

technique was used in selecting households/respondents. The first author facing east walked 148 

into the center of the EA and randomly selected the third house from his right-hand side with 149 

a definite pattern of selecting the 3, 6, 9, etc till we achieved the required number of households. 150 

The choice of selecting the interval 3, 6, and 9  depended on the size of the EA. The smaller 151 

the EA, the shorter the interval vice versa. Upon arrival in the HH only one eligible female 15-152 

49 years had given birth in the past 3 years before this study was enrolled. If no eligible in a 153 

particular HH, we continued with the pattern of selecting the HH. 154 
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Data collection technique and tools 155 
 156 

The primary data was collected using a structured and pre-tested questionnaire. Antenatal cards 157 

and hospital record books mothers had were inspected to confirm the information provided by 158 

women during the interview. The questionnaire was written in English and was adapted from 159 

the Standard Sierra Leone DHS Questionnaires [12].To ensure quality data, interviewers were 160 

trained, a pre-test was performed before the actual data collection. The interviewers were 161 

frequently supervised by the principal investigator during data collection and interviews were 162 

done in local languages.  163 

Operational definitions 164 

 Skilled delivery attendant: professionals with midwifery skills including Doctors, 165 

midwives, community health officers (CHO). 166 

 Antenatal care: This is the routine health control of presumed healthy pregnant women 167 

without symptoms, to diagnose diseases or complicating obstetric conditions without 168 

symptoms, and to provide information about lifestyle, pregnancy, and delivery. 169 

Pregnancy services are provided by health professions (Nurses, Doctors, CHOs, and 170 

Midwives). 171 

 Postnatal care: services provided to women within 42 days after delivery by health 172 

professionals (Nurses, Doctors, CHOs, and Midwives). 173 

Outcome variables 174 

A set of questions on maternal healthcare, covering place of delivery, delivery attendant, place 175 

of PNC, PNC attendant, the timing of the first postnatal visit, follow-up after discharge, and 176 

place of follow-up after discharge were asked. For the purposes of the study, the outcome 177 

variable which was utilization of maternal health care services was assessed by two services:  178 

 Skilled Delivery Attendant use (yes/no)  179 

 Postnatal care service  (Standard, Average and Undesirable) : 180 
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1. Standard category: PNC from a skilled provider in a health facility within 1 hour 181 

after delivery; had at least one follow-up after discharge. 182 

2. Average category: PNC from a non-skilled provider in a health facility within 1 183 

hour after delivery and had at least one follow-up after discharge or PNC from a 184 

skilled provider but did not receive any of the other components-  health facility 185 

delivery; no follow-up after discharge. 186 

3. Undesirable category: Postnatal care from a non-skilled provider in a non-health 187 

facility, no follow-up after discharge. 188 

Independent variables 189 

Andersen's behavioral model was adopted to determine the influence or effect of the 190 

independent variables (predisposing and enabling factors) on the utilization of maternal health 191 

services [18, 20]. The predisposing factors were; age, women’s education, parity, ethnicity, 192 

religion, marital status, occupation, number of births in the last 5 years, number of children 193 

alive, and the enabling factors were; husbands education, residence, distance to the health 194 

facility, type of floor and toilet. 195 

Data Management and Analysis 196 
 197 

The data were entered into MS Excel 2018 and cleaned. The analysis was done using Stata 198 

15.0 IC. Description of the Predisposing and Enabling characteristics was first done, followed 199 

by a description of the components/patterns of antenatal care, perinatal care/skilled delivery 200 

attendant, and postnatal care using frequencies, tabulations, and proportions. Bivariate analysis 201 

was done to determine the level of utilization of Maternal Healthcare services (Antenatal care, 202 

Skilled delivery attendant, and Postnatal care services). 203 

In the case of a skilled delivery attendant, a dichotomous dependent variable was constructed 204 

to indicate whether or not the woman used services from a skilled provider. Because the 205 

indicator is dichotomous, a logistic regression model was used. Bivariate and multivariate 206 
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analysis techniques were used to estimate the nature of association and magnitude between 207 

dependent variables and independent variables (Individual and Enabling factors). 208 

 log [
𝑝𝑖2

𝑝𝑖1
] = 𝛽0 + 𝛽1𝑋𝑖𝑗 + 𝛽2𝑌𝑖𝑗 + ⋯ . + 𝜖1𝑖𝑗                                    1 209 

The outcome variable is the log odds that individual 𝑖  chose alternative 𝑗 relative to 1, where 210 

alternative 1 is the non-use of a skilled delivery attendant and 2 is the use of a skilled provider. 211 

The independent variables are classified into individual and enabling factors represented by X 212 

and Y respectively. 𝜖1 follows a logistical distribution and represents the unobserved 213 

determinants of antenatal care or postnatal care. 214 

Initially, a simple binary logistic model was run for each independent variable against the 215 

outcome variable. All independent variables that showed a significant association at p < 0.05 216 

were included in the multivariate binary regression model. The P-value, crude odds ratios 217 

(COR), adjusted odds ratios (AOR), and 95% confidence interval were estimated. 218 

For postnatal care services as a dependent variable, a trichotomous variable was constructed;  219 

the standard PNC service category, average PNC service category, and the undesirable PNC 220 

service category. Since the variable is trichotomous, the multinomial logistical regression 221 

model was estimated. 222 

log [
𝑝𝑖𝑗

𝑝𝑖1
] = 𝛼0 + 𝛼1𝑗𝑋𝑖𝑗 +  𝛼2𝑗𝑌𝑖𝑗 + ⋯ + 𝜖2𝑖𝑗                                2 223 

The outcome variable was the log odds that individual 𝑖  chose PNC service alternative 𝑗 (j=2,3) 224 

relative to 1, where alternative 1 was the standard PNC service category, 2 was the average 225 

PNC service category and 3 was the undesirable PNC service category. The independent 226 

variables are classified into individual and enabling factors represented by X and Y 227 

respectively. 𝜖2 represents the unobserved determinants of birth delivery alternative. 228 

Ethical clearance 229 
 230 

Ethical approval was obtained from the Sierra Leone Ethics and Scientific Review Committee 231 

(October 2019). Permission was also sought from the Kailahun Regional Health Directorate. 232 
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Informed consent was obtained from the respondents. For respondents below 18 years, consent 233 

was granted by the parent or guardian and assent sought from respondents. They were assured 234 

of confidentiality and informed on the purpose of the study. The information was stored 235 

without the names of the respondents in a folder that is only accessible to the research team. 236 

For participants who could not read, the consent was read and explained to them in the presence 237 

of an impartial witness or stakeholder in the community. All study methods were carried out 238 

in accordance with relevant guidelines and regulations 239 

  240 
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RESULTS 241 

Enabling and Predisposing/individual characteristics of respondents 242 
  243 

Five hundred and fifty-four (554) women aged between 15-49 years, who had at least a 244 

delivery/birth 3 years before this study commenced were interviewed. The median age of 245 

respondents was 25 years with minimum and maximum ages of 15 and 49 years respectively 246 

(Table 1). Taking into consideration parity, the median parity was 3 with a minimum and 247 

maximum parity of 1 and 9 respectively. Forty-six percent (46%) of respondents in this survey 248 

were between the ages of 25-35 years and 37.9% had no educational level. The majority 249 

(60.8%) of respondents were Muslims. The Mende ethnic groups was predominant, (72%).  250 

 251 

The components of ANC, skilled delivery, and PNC utilization 252 
 253 

The majority of women (77.6%; 430/554) have had ANC from a skilled provider. Most of the 254 

women (57.9%; 321/554) received ANC from a State Enrolled Community Health Nurse 255 

(SECHN). Regarding the timing of the first ANC visit, (54.5%; 302/554) of respondents 256 

attended their first ANC visit in the first trimester. The majority of respondents (88.6%; 257 

491/554) had 4 or more ANC visits in their last pregnancy before this study. (Table 2) 258 

 259 

 260 

 261 

 262 

 263 

 264 

 265 

 266 

 267 

 268 
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Table 2 Characteristics of MHC service utilization by respondents who had at least one 269 

delivery in the 3 years before the study, Kailahun District, 2020 270 

Variable Number (n=554) Percent(%) 

At least one ANC  from Skilled Provider   

No 124 22.4 

Yes 430 77.6 

ANC Provider   

Traditional Birth Attendant 26 4.7 

MCHA 98 17.7 

Midwife 100 18.1 

Doctor 2 0.4 

Nurse 321 57.9 

CHO 7 1.3 

Timing of First ANC   

Don’t Know 15 2.7 

<4 months 302 54.5 

4-6 months 234 42.2 

7-9 months 3 0.5 

Number of ANC visit   

Do not know 5 0.9 

Once 4 0.7 

2 times 11 2.0 

3 times 43 7.8 

4 or more 491 88.6 

Skilled Delivery Attendant   

No 355 64.1 

Yes 199 35.9 

Delivery Attendant   

TBA (health facility/ community) 23 4.2 

Nurse 13 2.3 

MCHA 319 57.6 

Midwife 177 31.9 

Doctor 22 4.0 

Place of Delivery   

MCHP 58 10.5 

CHP 199 35.9 

CHC 198 35.7 

Hospital 75 13.5 

Private Facility 20 3.6 

Home 3 0.5 

Ambulance/Transit 1 0.2 

Postnatal Care   

Yes 540 97.5 

No 14 2.5 
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Socio-demographic characteristics and the use of MHC  271 

The level of utilization of skilled ANC attendants was more common among respondents aged 272 

>35 years compared to the other age groups. In general, the use of skilled ANC attendants was 273 

more than 75.0% in all age groups. With regards to parity, as the parity increased the use of 274 

skilled ANC attendants decreased, women with one parity used more skilled ANC attendants 275 

(79.6%; 105/132) compared with 77.4% (102/132) of women with 2 to 4 births and 76.2% of 276 

women with 5 or more births.  277 

The use of SDA was found to be higher (42.1%; 32/76) amongst women in the age group of 278 

10-19 years old compared with 36.1% (62/172) of women in the age group 20-24 years old, 279 

35.4% (90/254) of those in the age group 25-35 years old, and 28.9% (15/52) in those older 280 

than 35 years.  281 

Similar to ANC use, the use of skilled birth attendants decreased as the parity increased, 43.2% 282 

(57/132) of women who had 1 parity used skilled birth attendants compared with 37.3% 283 

(226/292) of those who had 2-4 parities and 25.4% of those who had 5 or more births. The 284 

utilization of PNC services was slightly higher amongst women in the age group 20-24 years 285 

compared with the other age groups. In contrast to ANC and skilled birth attendant use, PNC 286 

service use was slightly higher (97.9%; 372/381) among women in rural areas than women in 287 

urban areas (96.5%; 167/173)(Table 3).  288 

 289 

 290 

Background characteristics influencing the use of a skilled delivery attendant 291 

Parity was significantly associated with the use of skilled birth attendants (Table 4). Women 292 

who had given birth 5 or more times had 55% reduced odds of been delivered by a skilled 293 

attendant as compared to those with 1birth (COR=0.45, 95% CI=0.27-0.76). However, after 294 

controlling for the effect of the other variables, parity was not significantly associated with 295 

skilled birth attendant use. Women who had a senior secondary or vocational level of education 296 

had 1.22 times increased odds of been delivered by a skilled attendant as compared to those 297 
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with no educational level which was statistically not significant after controlling for the effect 298 

of other variables (AOR=1.22, 95% CI=0.57-2.59). Women residing in urban areas had over 299 

six-fold increased odds of been delivered by a skilled attendant as compared to women residing 300 

in rural areas. This association remained statistically significant even after controlling for the 301 

effect of the other variables  (AOR=6.20, 95% CI=3.61-10.63). Women whose husbands had 302 

a primary level of education also had 2.38 times increased odds of using skilled birth attendants 303 

than women whose husbands had no education. This association was also statistically 304 

significant even after controlling for the effect of the other variables in the model (AOR=2.38, 305 

95% CI=1.30-4.35).  306 

  307 

Background characteristics influencing the use of postnatal care services 308 

 309 

The level of education of a woman, residence, and the husband's education level were 310 

significantly associated with the use of the standard PNC category relative to the average 311 

category after controlling for the effect of the other variables in the model (Table 5). Women 312 

who had a secondary/vocational level of education had 2.35 times increased odds of utilizing 313 

the standard PNC category as compared to those with no education relative to the average PNC 314 

category (OR=2.35, 95% CI=1.19-4.63). Women’s residence was significantly associated with 315 

the use of the standard PNC category relative to the average category. Women residing in urban 316 

areas had 2.29 times increased odds of utilizing the standard PNC category as compared to 317 

those residing in rural areas (OR=2.29, 95% CI=1.21-4.32). Husband's education was 318 

significantly associated with the use of the standard PNC category relative to the average 319 

category. Women whose husbands had a primary level of education had 2.36 times increased 320 

odds of utilizing the standard PNC category as compared to those whose husbands had no 321 

education relative to the average PNC category (OR=2.36, 95% CI=1.10-5.05). 322 

 323 
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Table 1 Multinomial logistic regression results on the determinants of PNC services, 324 

Kailahun District, Sierra Leone, 2020 325 

Variables 
Number 

(n=554) 

Standard PNC Undesirable PNC 

OR(95% CI) 
P-

Value 
OR(95% CI) 

P-

Value 

Age (Continuous) 554 1.04(0.98   1.10) 0.199 0.99(0.88   1.12) 0.923 

Parity  554 0.69(0.38   1.24) 0.215 1.15(0.34   3.90) 0.818 

Residence  
    

Rural 381 1.00 
 

1.00 
 

Urban 173 2.29(1.21   4.32) 0.011* 1.59(0.37   6.79) 0.535 

Marital Status 554 0.82(0.38   0.76) 0.617 1.09(0.15   7.80) 0.933 

Religion  
    

Christian 217 1.00 
 

1.00 
 

Islam 337 0.71(0.41  1.23) 0.220 1.99(0.43   9.14) 0.375 

Ethnicity  
    

Others 399 1.00 
 

1.00 
 

Mende 124 1.23(1.23   0.67) 0.720 0.31(0.05   1.91) 0.207 

Kissi 31 0.62(0.18   2.13) 0.453 0.26(0.02   2.76) 0.263 

Occupation  
    

Employed 433 1.00 
 

1.00 
 

Unemployed 121 1.13(0.61   2.11) 0.689 4.04(0.46 35.88) 0.210 

Education level attainment  
    

None 210 1.00 
 

1.00 
 

Primary  142 1.10(0.55   2.22) 0.780 0.35(0.06   1.90) 0.224 

 Secondary/Vocational 202 2.35(1.19   4.63) 0.013* 0.89(0.21   0.69) 0.872 

Number of Births in past 5 years  
    

1 265 1.00 
 

1.00 
 

2+ 289 1.02(0.56   1.84) 0.958 0.90(0.26   3.10) 0.867 

Husband's Education level attainment  
    

None 238 1.00 
 

1.00 
 

Primary  72 2.36(1.10   5.05) 0.027* 1.73(0.30   9.97) 0.537 

Junior Secondary 109 1.88(0.96   3.69) 0.064 1.09(0.20   6.06) 0.923 

Senior Secondary 82 0.81(0.35   1.85) 0.610 1.27(0.20   8.06) 0.802 

Vocational/Higher 53 2.29(1.03   5.12) 0.042* 4.07(0.77 21.51) 0.098 

Distance to Health Facility (Minutes)  
    

<30 196 1.00 
 

1.00 
 

30-60 132 1.36(0.71   2.62) 0.357 0.61(0.10   3.55) 0.580 

>60 226 1.42(0.72   2.81) 0.312 0.82(0.19   3.66) 0.802 

Type of Floor  
    

Natural 394 1.00 
 

1.00 
 

Modern 160 1.35(0.80   2.27) 0.266 0.49(0.12   1.99) 0.318 

*Significant association at P<0.05, n=554, pseudo R2=8.81%, LR Chi2=54.37  326 

Prob. Chi2=0.025, Base model= Average category 327 

 328 
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DISCUSSION 329 
 330 

This study assessed the level of utilization and determinants of ANC, skilled birth attendant, 331 

and uptake of the different packages of PNC services in Kailahun District Sierra Leone. This 332 

study found that 100.0% of women received ANC services, of which 77.6% of them sought at 333 

least one ANC visit from a skilled ANC provider and 88.6% made 4 or more ANC visits as 334 

recommended by the World Health Organization. These findings are similar to reports in the 335 

Sierra Leone Demographic and Health Survey which showed that 98.0% of women received 336 

ANC from a skilled provider and 79.0% made 4 or more ANC visits [12]. However, our results 337 

are also inconsistent with the Uganda Demographic and Health Survey UDHS 2016, which 338 

showed that 97.0% of women received ANC from a skilled provider but only 60.0% of the 339 

women made 4 or more ANC visits [25]. The disparity between the present study and the 340 

UDHS may be related to the maternal demographic characteristics in both countries and the 341 

fact that the sample size in the UDHS was far larger, thus influencing the precision of the 342 

findings. 343 

 Regarding the timing of the first ANC, 54.5% of women sought their first ANC in the first 344 

trimester of pregnancy and this prevalence was higher than that obtained in the Sierra Leone 345 

Demographic and Health Survey 2019, where 44.0% made their first visit in the first trimester 346 

[12]. This discrepancy could be attributed to the demographic survey having had a larger 347 

coverage area as compared to the present study. It has been recommended that all pregnant 348 

women should start their ANC in the first trimester [26]. The findings of this research suggest 349 

that the use of ANC services was higher among urban residents (81.5%), which corroborates 350 

to a study conducted in Holeta Town, Ethiopia where 86.7% of urban women used ANC 351 

services [27]. According to the Sierra Leone Demographic Survey (2019), 73.0% of women in 352 

urban areas made 4 or more ANC visits which is slightly lower patronage as compared to our 353 

population.  The high use of ANC services in urban areas may be because, Kailahun District 354 

has 87 peripheral health units and 3 hospitals, of which all the hospitals and most of the PHUs 355 
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are in urban areas thus increasing access. Increased awareness and information sharing might 356 

also be related to the economic status of urban residents since women in urban areas have more 357 

physical and economic access to health facilities.  358 

This research further indicated that the use of SDA was generally low. Only 35.9% of women 359 

had at least one delivery in 3 years before this study used  SDA compared to 11.7% in a study 360 

in Ethiopia [5]. The majority, 57.6%, and 4.2% were delivered by Maternal and Child Health 361 

Aide (MCHA) and Traditional Birth Attendant (TBA) respectively, who are considered non-362 

skilled. According to the Demographic and Health Survey (2019), 87% of deliveries were 363 

assisted by a skilled provider. The disparity between the DHS and this study may be related to 364 

the fact that our study did not consider MCHA and State Enrolled Community Health Nurses 365 

(SECHN) as a skilled attendant. Kailahun District is one of the most remote areas in Sierra 366 

Leone, physical accessibility is a major challenge due to the bad road network, thus most 367 

healthcare workers find it difficult to travel, work and stay in the district which creates 368 

opportunities for non-skilled workers. The WHO has recommended that there should be a 369 

critical threshold of 23 skilled healthcare workers (doctors, nurses, and midwives) per 10,000 370 

population [28]. Nevertheless, it has been very difficult for Sierra Leone to cope with such 371 

recommendations due to the severe scarcity of qualified healthcare workers, thereby providing 372 

merely 2 skilled workers per 10,000 populations [29]. The 10 years of civil war which ended 373 

in 2002 and the 2014 Ebola epidemic, all started in Kailahun District and left a huge impact on 374 

health service delivery in the district. Sierra Leone is among the world’s highest maternal death 375 

ratios at 1360 mortality per 100000 births [2]  because most women are not delivered by a 376 

SDA, and most ANC services are provided by non-skilled providers. It further found that 377 

10.5% and 35.9% of deliveries took place at Maternal and Child Health Post (MCHP) and 378 

Community Health Post (CHP) respectively, which are facilities manned by non-skilled 379 

attendants.  380 
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This study found that the area of residence is a major determinant of SDA utilization. The use 381 

of skilled birth attendants was higher among urban residents than rural. These findings are 382 

consistent with other studies [5, 7]. The disparity in the utilization of MHC services may be 383 

due to the concentration of health facilities in urban areas combined with the high number of 384 

qualified birth attendants in urban areas and also the economic status of the urban residents. In 385 

the Kailahun district, there is an uneven distribution of health workers, most are found in urban 386 

areas. Distance to the health facility was considerably connected with the use of SDA. Women 387 

that walked 30-60 minutes or more than 60 minutes to access health care services were more 388 

likely to use SDA than those that walked less than 30 minutes. In another study conducted in 389 

Kenya, although the distance was cited as a barrier to MHC service utilization, 18% of women 390 

did not visit the nearest facility [30].  391 

In the present study, the husband's education was significantly associated with the use of a 392 

skilled delivery attendant. Women whose husbands had at least primary education were more 393 

inclined to use SDA than those whose husbands had no education which is consistent with 394 

other studies [5]. Similarly, in another study conducted in Nigeria, husbands education played 395 

a key role in the utilization of SDA [1], research has shown that education increases health 396 

awareness and knowledge on the significance of MHC services and improves other forms of 397 

learning [5]. This could be through; radio, the internet, written information, and a better cultural 398 

understanding. Educated husbands may provide more autonomy to their wives [5].  399 

Our study found that the majority 97.5% of women received PNC services and 58.1% of them 400 

received it from MCHA. The 2013 Sierra Leone Demographic and Health Survey reported that 401 

7.8% of  PNC services were delivered by MCHA [12]. The disparity between the national and 402 

district figures may be related to the fact that the Demographic Survey was done in the entire 403 

16-district taking into consideration the major urban areas where good healthcare services are 404 

concentrated compared with Kailahun being one of the most remote districts. Also, due to the 405 
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limited number of skilled providers in the district, most PNC services are provided by a non-406 

skilled provider.  407 

In the present study, women’s residence, education of women, and husband's education are 408 

significant predictors of the utilization of the standard PNC package. These observations are 409 

consistent with a study conducted in Ethiopia among women of reproductive age which 410 

reported a significant influence of respondent education and urban residence on the utilization 411 

of MHC services [5].  412 

Some of the respondents seemed to have difficulty in the recollection of events that had 413 

happened during the last 3 years before the study. Women had difficulties in recalling or 414 

identifying the nature of healthcare services they received or the trained healthcare worker that 415 

provided the service. As a way of minimizing this challenge, the interviewers requested for 416 

participants' ANC cards to fact-check their responses.  417 

We did not assess the healthcare facility and the health workers' related-factors that affect 418 

antenatal, postnatal, and skilled delivery utilization, all of which are known to be key 419 

determinants of maternal health care utilization.   420 

 421 

CONCLUSION 422 
 423 

Our findings indicate that PNC service utilization in the Kailahun district is much higher 424 

compared to skilled ANC and birth attendant utilization, even though the uptake of the standard 425 

PNC package was low. The utilization of SDA was low and urban residents seemed to be using 426 

more of the skilled birth attendant services. As recommended by WHO, the majority of women 427 

had 4 or more ANC visits, and most made their first ANC visit in the first trimester. Most of 428 

the deliveries were done by unskilled personnel. Education of women, residence, parity, 429 

occupation, husband's education, and distance to health facility had a significant association 430 

with the use of skilled birth attendants. Finally, the findings show that urban residence and 431 
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higher/vocational education are significantly associated with the uptake of the standard PNC 432 

package. 433 

To improve the utilization of maternal health care services, the Ministry of Health and 434 

Sanitation/Central Government should Work with relevant stakeholders to formulate policies 435 

and design programs that target the advancement of education, rural infrastructure, and the 436 

empowerment of women. The ministry of health should Engage the research and scientific 437 

committee to undertake or facilitate further research programs to determine the healthcare 438 

factors that influence the uptake of MHC services. 439 

 440 
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Tables  499 

Table 1 Enabling and predisposing characteristics of respondent who had at least one 500 

delivery in the 3 years before the study, Kailahun District,Sierra Leone, 2020 501 

Predisposing/Enabling Characteristics 

Number 

(n=554) Percent(%) 

Age   

10-19 76 13.7 

20-24 172 31.0 

25-35 254 45.8 

>35 52 9.4 

Schooling   

No 210 37.9 

Yes 344 62.1 

Education level attainment   

None 210 37.9 

Primary  142 25.6 

Junior Secondary 142 25.6 

Senior Secondary 56 10.1 

Vocational/Higher 4 0.7 

Religion   

Christian 217 39.2 

Islam 337 60.8 

Ethnicity   

Mende 399 72.0 

Kissi 124 22.4 

Others 31 5.6 

Number of Children Alive   

0-2 275 49.6 

3-5 231 41.7 

6+ 48 8.7 

Parity   

1 132 23.8 

2-4 292 52.7 

5+ 130 23.5 

Number of Births in the past 5 years   

1 265 47.8 

2+ 289 52.2 

Marital Status   

Single 37 6.7 

Married/Living Together 496 89.5 

Divorced/separated/Widowed 21 3.8 
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Occupation   

Employed 433 78.2 

Unemployed 121 21.8 

Distance to Health Facility (Minutes)   

<30 196 35.4 

30-60 132 23.8 

>60 226 40.8 

Husband's Occupation   

Unemployed 78 14.1 

Employed 476 85.9 

Husband's Education level attainment   

None 238 43.0 

Primary  72 13.0 

Junior Secondary 109 19.7 

Senior Secondary 82 14.8 

Vocational/Higher 53 9.6 

Residence   

Rural 381 68.8 

Urban 173 31.2 

Type of Floor   

Natural 394 71.1 

Modern 160 28.9 

Type of Toilet   

Flush 14 2.5 

Pit/Others 540 97.5 

 502 

 503 

 504 

 505 

 506 

 507 

 508 

 509 

 510 

 511 

 512 

 513 

 514 

 515 

 516 
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Table 3 Socio-demographic characteristics and the use of MHC Services among women in 517 

Kailahun District, Sierra Leone, 2020 518 

Background 

Characteristics Number 

(n=554) 

Percentage 

who received Percentage who 

received SDA 

Percentage 

who received 

PNC services  at least one 

ANC 

Age  
   

10-19 76 76.3 42.1 97.4 

20-24 172 77.9 36.1 98.3 

25-35 254 76.4 35.4 97.2 

>35 52 84.6 28.9 96.2 

Residence  

   

       Urban 173 81.5 57.8 96.5 

Rural 381 75.9 26 97.9 

Marital Status  

   

Single 37 78.4 48.7 100 

Married/Living Together 496 77.2 34.7 97.2 

Divorced/Separated/Widowed 21 85.7 42.9 100 

Religion  
   

Christian 217 79.7 37.3 98.6 

Islam 337 76.3 35 96.7 

Ethnicity  
   

Mende 399 76.2 35.3 97.5 

Kissi 124 80.7 37.9 98.4 

Others 31 83.9 35.5 93.5 

Parity  
   

1 132 79.6 43.2 97.7 

2-4 292 77.4 37.3 97.9 

5+ 130 76.2 25.4 96.2 

Occupation  
   

Employed 433 81.8 48.8 99.2 

Unemployed 121 76.4 32.3 97 

Education level attainment  
   

None 210 78.6 30.9 96.7 

Primary 142 77.5 38 98.6 

Junior Secondary 142 71.8 33.8 96.5 

Senior Secondary/Vocational 60 88.3 53.3 100 

Number of Births in the past 5 years   
  

1 265 80.4 39.6 97.7 

2+ 289 75.1 32.5 97.2 

Husband’s Occupation  
   

Unemployed 78 79.5 44.9 100 

Employed 476 77.3 34.5 97.1 

Husband’s Education level attainment   
  

None 238 75.2 30.3 97.9 

Primary 72 79.2 44.4 97.2 

Junior Secondary 109 80.7 37.6 98.2 
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Senior Secondary 82 78.1 30.5 97.6 

Vocational/Higher 53 79.3 54.7 94.3 

Distance to Health Facility (Minutes)   
  

<30 196 77 35.7 96.4 

30-60 132 75 47 98.5 

>60 226 79.7 29.7 97.8 

Type of Floor  
   

Natural 394 77.4 34 97.2 

Modern 160 78.1 40.6 98.1 

Type of Toilet  
   

Flush 14 85.7 35.7 100 

Pit and Others 540 77.4 35.9 97.4 

 519 

  520 
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Table 4 Factors associated with the use of skilled delivery attendant, Kailahun District, Sierra 521 

Leone, 2020 522 

Variable SDA COR (95% CI) AOR (95% CI) 

No 

n=355(%) 

Yes 

n=199(%) 

  

Age 
  

  

10-19 44(12.4) 32(16.1) 1.00  
20-24 110(31.0) 62(31.2) 0.78(0.45  1.35) . 

25-35 164(46.2) 90(45.2) 0.75(0.45  1.27) . 

>35 37(10.4) 15(7.5) 0.56(0.26  1.18) . 

Residence** 
  

  

Rural 282(79.4) 99(49.8) 1.00 1.00 

Urban 73(20.6) 100(50.3) 3.90(2.67  5.70)* 6.20(3.61 10.63)* 

Parity** 
  

  

        1  75(21.1) 57(28.6) 1.00 1.00 

        2-4 183(51.6) 109(54.8) 0.78(0.52  1.19) 0.90(0.56   1.47) 

        5+ 97(27.3) 33(16.6) 0.45(0.27  0.76)* 0.58(0.31   1.10) 

Religion 
  

  

Christian 136(38.3) 81(40.7) 1.00 . 

Islam 219(61.7) 118(59.3) 0.90(0.63  1.29) . 

Marital Status 
    

Single 19(5.4) 18(9.1) 1.00 . 

Married/Living Together 324(91.3) 172(86.4) 0.56(0.29  1.10) . 

Divorced/Separated/Widowed 12(3.4) 9(4.5) 0.79(0.27  2.33) . 

Ethnicity 
    

Others 20(5.6) 11(5.5) 1.00 . 

Mende 258(72.7) 141(70.9) 0.99(0.46  2.13) . 

Kissi 77(21.7) 47(23.6) 1.11(0.49  2.52) . 

Occupation** 
  

  

Unemployed 62(17.5) 59(29.6) 1.00 1.00 

Employed 293(82.5) 140(70.4) 0.50(0.33 0.76)* 0.67(0.40   1.13) 

Education level attainment** 
  

  

None 145(40.9) 65(32.7) 1.00 1.00 

Primary  88(24.8) 54(27.1) 1.37(0.87  2.14) 0.97(0.58   1.62) 

Junior Secondary 94(26.5) 48(24.1) 1.14(0.72  1.79) 0.91(0.53   1.58) 

Senior Secondary/Vocational 28(7.9) 32(16.1) 2.25(1.42  4.58)* 1.22(0.57   2.59) 

Number of Births in past 5 years 
  

  

1 160(45.1) 105(52.8) 1.00 . 

2+ 195(54.9) 94(47.2) 0.73(0.52  1.04) . 

Husbands Occupation 
  

  

Unemployed 43(12.1) 35(17.6) 1.00 . 

Employed 312(87.9) 164(82.4) 0.65(0.40  1.05) . 

Husband Education level 

attainment** 

  

  

None 166(46.8) 72(36.2) 1.00 1.00 
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Primary  40(11.3) 32(16.1) 1.84(1.07   3.17)* 2.38(1.30  4.35)* 

Junior Secondary 68(19.2) 41(20.6) 1.39(0.86   2.24) 1.34(0.79   2.29) 

Senior Secondary 57(16.1) 55(12.6) 1.01(0.59   1.74) 0.67(0.35   1.25) 

Vocational/Higher 24(6.8) 29(14.6) 2.79(1.52   5.11)* 1.85(0.93   3.72) 

Distance to Health Facility** 

(Minutes) 

  

  

<30 126(35.5) 70(35.2) 1.00 1.00 

30-60 70(19.7) 62(31.2) 1.59(1.02  2.50)* 2.98(1.67   5.33)* 

>60 159(44.8) 67(33.7) 0.76(0.50  1.14) 2.37(1.33   4.24)* 

Type of Floor 
  

  

Natural 260(73.2) 134(67.3) 1.00 . 

Modern 95(26.8) 65(32.7) 1.33(0.91  1.94) . 

Type of Toilet 
  

  

Pit and Others 346(97.5) 194(97.5) 1.00 . 

Flush 9(2.5) 5(2.5) 0.99(0.33  3.00) . 

*Significant association at P<0.05   ** Variables adjusted for 523 
 524 

  525 
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