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Abstract
Background: In low- and middle-income countries, considerable proportions of women and newborns are dying
from easily preventable pregnancy and childbirth-related causes. The utilisation of maternal health care (MHC) is
a proven intervention that signi�cantly reduces maternal and newborn morbidity and mortality. Despite efforts to
make MHC available in rural Ethiopia, utilisation of these services remains low. Therefore, this study aimed to
assess MHC services’ status and determinants in rural Ethiopia.

Methods: The study used a community-based, cross-sectional design. A pretested, semi-structured, interviewer-
administered questionnaire was used to collect data. A multilevel, mixed-effects, logistic regression model was
used to identify individual and communal factors level factors associated with utilisation of antenatal care
(ANC), skilled birth attendance (SBA) and postnatal care (PNC). Adjusted odds ratios (AORs) with corresponding
95% con�dence intervals (CIs) were estimated at a p-value < 0.05, indicating statistical signi�cance.

Results: A total of 727 pregnant women from rural areas took part, with a response rate of 99.3%. About 63.4% of
the women visited ANC clinics at least once during their last pregnancy while only 46.5% had given birth with
SBA, and 32.8% had received PNC. The study revealed that women’s employment, awareness of danger signs and
pregnancy planning were associated with increased MHC service utilisation from individual-level factors. The
odds of using SBA (AOR=3.3; 95% CI: 1.8–5.9) and PNC (AOR=2.8; 95% CI: 1.2–6.7) were associated with ANC
use. Similarly, PNC utilisation was associated with SBA (AOR=3.3; 95% CI: 1.8–6.1). At the cluster level, being a
lowlands resident was found to be associated with ANC (AOR = 4.1; 95% CI: 1.1–14). Similarly, a proximity of less
than two hours of travel time from the nearest health facility was found to be associated with SBA use (AOR=2.9;
95% CI: 1.4–5.8) and ANC use (AOR=1.9; 95% CI: 1.1–3.7).

Conclusions: Individual and community-level factors play a key role in determining utilization of MHC services.
Women’s empowerment, promotion of contraceptive methods to avoid unintended pregnancy and improved
access to health care services, particularly in highlands areas, are recommended.  

Background
Maternal mortality remains a global health challenge and is amongst the health indicators with the highest
disparities between high-income countries (HICs) and low- and middle-income countries (LMICs). The World
Health Organisation (WHO) reported that approximately 810 women died daily in 2017 from preventable causes
related to pregnancy and childbirth [1]. Although maternal mortality reduction remained a top priority on the
global agenda among the United Nations’ Millennium Development Goals (MDGs) in 2000 and Sustainable
Development Goals (SDGs) in 2015, LMICs have not made signi�cant progress towards these goals. Overall,
disparities between HICs and LMICs remain, as 94% of the deaths are occurring in LMICs,   two-thirds of which
were in Sub-Saharan Africa (SSA) alone [1,2]. As maternal and neonatal health are linked inextricably, neonatal
mortality, like maternal mortality, is very high in LMICs: Every day, an estimated 6,700 newborns die worldwide,
with SSA experiencing the highest rate of neonatal deaths [3].

Evidence indicates that three-fourths of maternal deaths in developing countries, including Ethiopia, were caused
by �ve direct obstetric causes: haemorrhage; sepsis; unsafe abortions; obstructed labour; and hypertensive
disorders from pregnancy. These direct causes of maternal deaths largely are preventable and could be avoided if
all women had access to timely MHC services [4,5]. WHO recommends that all pregnant women receive the
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following: a minimum of eight ANC contacts, with the �rst occurring within the �rst three months of pregnancy; a
professional childbirth assistant; and at least three PNC visits for better pregnancy outcomes [5,6]. Given that
most maternal and neonatal deaths occur during or shortly after delivery, access to SBA is a crucial intervention
for preventing stillbirths and improving newborns’ survival rates [5,7]. However, many women in developing
countries do not have access to these recommended services. 

Even though promising improvements have been made in maternal and neonatal health in Ethiopia between
2000 and 2019, MHC service utilisation remains low compared with other SSA countries [8]. According to the
Ethiopian Demographic and Health Survey (EDHS) report, SBA increased from 5% in 2000 to 48% in 2019, and
maternal mortality dropped by 50% between 1990 and 2015 [9,10]. However, Ethiopia’s current estimated
maternal mortality ratio and neonatal mortality rate of 412/100,000 and 28/1,000 live births, respectively, remain
among the highest in the world. According to the 2019 Ethiopian DHS report, although 74% of pregnant women
had at least one ANC visit with a skilled provider, only 43% had the recommended four visits, and only 48% had
given birth to their most recent babies in health facilities [9]. Even worse, more than half of all births took place
outside of health institutions, without the expertise of any trained professionals, endangering these mothers and
newborns’ lives [9]. 

Studies on MHC service utilisation identi�ed a range of barriers to care, including behavioural, socioeconomic
and health-care-related factors associated with MHC utilisation. In Ethiopia, MHC service utilisation varies
depending on the mother’s age, education level, ethnicity, religion and awareness of danger signs during
pregnancy, childbirth and postpartum periods [11]. At the household level, researchers have revealed that women’s
participation in decision-making, the husband’s education and the household’s socioeconomic status all are
correlated positively with MHC use. According to studies conducted in rural parts of Ethiopia, the long travel
distance across steep terrain and poor road conditions reduce the likelihood of using SBA considerably [12].
Furthermore, the use of ANC and birth preparedness and complication readiness (BPCR) practices has been
demonstrated to be among the strongest determinants of the use of institutional delivery services in several
studies [11,13,14]. 

However, very little research in this regard is available in the context of Gamo Zone, Southern Ethiopia. Moreover,
the few existing studies focussed entirely on prenatal care, urban women or speci�c geographical areas [14–19].
Furthermore, only a few of the studies in Ethiopia have considered the nested effects of individuals in households
and the community [11,12,20]. Therefore, a need exists for a clear understanding of contextual, service-delivery-
related factors at different levels that affect the use of MHC services [21]. As a result, all potential sources of low
MHC service utilisation should be identi�ed to design maternal service strategies at different levels. Therefore,
this study aimed to assess the effects from individual, household and communal-level factors in the utilisation of
MHC services. While it is agreed widely that increasing access through expansion  of access to care in remote
areas and providing free maternity care are crucial, it also is believed that context-based determinants should be
identi�ed to tailor contextual interventions. This research has tried to bridge the knowledge gap by examining
predictors at different levels of MHC use (ANC, SBA and PNC) among pregnant women in Southern Ethiopia. 

Methods

Study design, area and population
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We analysed data from a baseline survey from a quasi-experimental pre- and post-comparison study. Ten villages
(kebele) were selected randomly from 29 villages in the rural district of Gamo Zone, Southern Ethiopia. Arba
Minch town, Gamo Zone’s capital, is located 502 kilometres south of Addis Ababa, Ethiopia’s capital (Figure 1).
The total population of the district for 2017 was 195,858, with 50% of the population being female. Nine of the 10
villages included in the study were from the Arba Minch Health Demographic Surveillance site (AM-HDSS). This
population primarily engages in subsistence agriculture, crop farming and small-scale animal rearing. 

Similar to the rest of Ethiopia, Gamo Zone uses a three-tier health service delivery system, comprising primary,
secondary and tertiary levels of care. The primary health care unit comprises a health centre with up to �ve health
posts attached to it. The district has seven health centres and 40 health posts. At the health centre level, basic
emergency obstetric care services are offered. Typically, health o�cers, midwives and nurses staff each health
centre, and when they are faced with obstetric complications, they refer cases to Arba Minch General Hospital,
where comprehensive emergency obstetric care is offered. The target population comprises pregnant women
from Arba Minch Zuria district in Gamo Zone who had at least one birth in the past �ve years preceding the
survey.

Study variables
Three maternal health care service utilisation were considered – having received ANC during the pregnancy of the
most recent birth, having given birth to the previous baby at a health facility and receiving any postnatal care
following the previous childbirth – which were viewed as primary outcomes. We assessed predictors of each
outcome separately, with respect to the previous birth. Explanatory factors were found at three levels: individual;
household; and community. The use of ANC, BPCR awareness and BPCR practices were included as explanatory
factors while examining factors linked with SBA. Similarly, utilisation of ANC and SBA, along with the other
variables, was included in the analysis of PNC utilisation. Each explanatory variable’s coding is provided in Table
1. 

Sample size 
The sample size was estimated based on quasi-experimental study design. SBA’s prevalence in an Ethiopian rural
setting was estimated to be 43% from EDHS 2019 [9]. The sample was based on 80% power to detect a change
of 10% (with a 5% error level) and a design effect of 1.5. A sample size of 50 pregnant women per cluster was
required, and accordingly, the �nal calculated sample size after considering a 10% loss to follow-up was 392
subjects per group (784). 

The study included all nine villages of the Arba Minch-HDSS and one village from the Arba Minch Zuria
district. Table 2 provides the characteristics of the 10 clusters/kebele included in the study. AM-HDSS was
modelled after a strati�ed (agro-ecology), two-stage, cluster-sampling technique. We conducted a census to
identify all eligible pregnant women from the selected villages and identi�ed 1,447 women who were pregnant in
2017 from 10 villages (<27 weeks of gestation). Altogether, 732 who ful�lled the inclusion criteria were
interviewed for the study. Individuals who did not have a plan to move from where they were living until the end of
the follow-up period were included in the baseline study, and they were all married.
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Data collection tool, procedure and personnel
The data were collected using a pretested, semi-structured, interviewer-administered questionnaire comprising
�ve main components: socioeconomic and demographic variables; obstetric characteristics; birth preparedness
and complication readiness (BPCR) practices;  maternal health care characteristics (places of births, number of
ANC and PNC visits); and attitudes towards the importance of skilled birth attendance and maternity waiting
homes. The EDHS suggested that household-asset questions be used to construct the household wealth index[9].
Face-to-face interviews were conducted in the local language by trained data collectors who received three days
of training. Eleven data collectors and six site supervisors working in the district participated in the data
collection. Data were collected on a smartphone-based application, Open Data Kit (ODK). After a completeness
check, the data were uploaded to a secure database in ODK Aggregate, and ODK briefcase software was used to
retrieve the data in Comma Separated Variables �le format. Data were cleaned and analysed using Stata
(StataCorp, Version 16, College Station, TX, USA).

The questionnaire was written in English, then translated into Amharic and back to English to ensure that the
translation accurately represented the original meaning. Before data collection, the questionnaire was pre-tested
in a village in the Arba Minch Zuria district, whose demographic characteristics resembled those of the sample
population, then modi�ed based on the results. Ethical clearance was obtained from the Institutional Research
Review Board (IRB) of Arba Minch University’s College of Medicine and Health Sciences. The data collectors read
the consent form to the participants before the interviews to obtain consent and proceeded after ensuring that
they were willing to participate in the study. The participants felt more comfortable speaking openly because the
interviews were conducted in their homes, minimising social desirability bias. Participants’ privacy and
con�dentiality were ensured throughout the data collection period. 

Data management and analysis
Sociodemographic, economic and obstetric characteristics were presented using descriptive statistics. We also
employed bivariate and multivariable logistic regression to analyse effects and associations between MHC
utilisation and the determinants at individual, household and cluster levels. Variables with a p-value <0.05 in the
bivariate analyses with 95% CI were considered for the multi-level analysis. For each of the three outcome
variables, a separate multi-level analysis model was devised.

Some of the assumptions from the conventional logistic regression modelling were not maintained because the
data were clustered, individuals were nested within households and households were nested within clusters. In
this case, independence among women in the same community and equal variance among clusters (kebele) and
individuals within the same clusters were assumed to be more likely than with those from different clusters. The
likelihood of MHC uptake varies greatly among different kebele, considering that they do not have equal variance.
Taking this data characteristic into account, a multilevel model with three levels was �tted to assess the
in�uences from measured individual covariates (Level 1) – including age, education level, religion, ethnicity,
parity, planned pregnancy, knowledge of BPCR, danger signs during pregnancy, BPCR practice, attitudes towards
skilled care, women’s autonomy in household decisions and wealth status – with Level 2 (cluster-level variables)
gauging higher-level variables (climatic zone, travel time to the nearest health centre and ease of securing
transport). 
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In Model 1, an empty model with clustering variables was computed, and the intra-class correlation coe�cient for
each outcome variable was calculated separately. Log-likelihood ratio tests with p-values were used to assess the
clustering effect’s signi�cance on dependent variables (i.e., random effects). Only individual- and household-level
characteristics were included in Model 2. Finally, a full model (Model 3) was designed, comprising all variables
from Model 2, as well as a cluster-level variable. The magnitudes of associations between the dependent variable
and each of the independent variables (i.e., �xed effects) were evaluated in the �nal model using odds ratios and
con�dence intervals at p-values < 0.05. Collinearity was assessed using the means of variance in�ation factors
(VIFs) as a post-estimation procedure, following for regression analysis because this study used several
explanatory variables that might be correlated to each other (such as mother’s education, husband’s education
and the household wealth index). The multi-collinearity between both parents’ education levels was found to be
signi�cant, so the husband’s education was excluded from the regression models (Variance In�ation Factor >5).

Results

Respondents’ characteristics 
A total of 727 pregnant women participated from rural areas, making the response rate 99.3%. The participants’
mean age was 28.3 (±4.3) years, and most of the women (77.6%) were 25–34 years old. The Gamo ethnic group
was the predominant one in the sample (76.7%), with 42% living in the highlands. Regarding education level, 63%
did not have any formal education. Most of the participants (66.8%) were Protestant Christians. The household
wealth index was distributed equally, with 20% in the �rst three quintiles and 19% in the last two quintiles. About
76% of the study participants mentioned di�culty in accessing transportation in case of emergencies, and 44%
had to walk on foot more than two hours to access health services [Table 3].

Maternal health care service utilisation (ANC, PNC and SBA)
Altogether, 63.4% (461/727) of the women had at least one ANC visit during their previous pregnancies, of whom
only 8% started visits during the �rst trimester and 32.4% had four or more ANC visits during their previous
pregnancies. Approximately 46.5% had given birth to their previous babies in health facilities, and the remaining
were homebirths of which more than half were assisted by family members or traditional birth attendants (TBAs).
One in every three women had at least one PNC visit following the most recent childbirth [Table 3].  

In terms of MHC service utilisation at the clusters (kebele) level, the Mella cluster (ANC 94%, SBA 98% and PNC
98%) and Chano cluster (ANC 94%, SBA 81% and PNC 48%) were found to have the highest MHC service
utilisation, whereas the Laka cluster (ANC 27%, SBA 2% and PNC 2%) and Gatse cluster (ANC 14%, SBA 5.8% and
PNC 1% ) were found to have the lowest. Similarly, MHC service utilisation tends to be more common among
lowlands women than among highlanders (Figure 2). 

Knowledge of danger signs and BPCR practices   
Nearly one in two women knew at least three of the danger signs during pregnancy, while a slightly lower
proportion (45.8%) had mentioned the three danger signs during delivery, and the lowest proportion (39.3%) were
knowledgeable about danger signs during the postpartum period. Altogether, 46 % of study participants were
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aware of BPCR, and 34% had saved money to cover costs during SBA or in the event of an emergency. One in
every three respondents (36.7%) decided in advance where to give birth, and 34.2% of the women overall were
prepared for birth and its possible complications (who met at least three criteria). 

Bivariate analysis results from maternal health care service
utilisation 
Bivariate analysis was performed for study variables that may have been predictors of MHC service use in the
multilevel analysis. 

Factors that indicated an association with ANC in a bivariate analysis were younger age (15 to 30 years old),
having a formal education, Protestant religious a�liation, non-Gamo ethnic categories, wanted pregnancy, a
positive attitude towards skilled care, being knowledgeable about danger signs during pregnancy, being from the
�fth household wealth quintile, being a lowlands resident, being involved in decision-making to seek health care,
having reliable access to transportation and needing to travel less than two hours to reach healthcare facilities
[Table 3]. 

Younger age (15–30), Protestant religious a�liation, formal education attainment and employment, having a
husband with a formal education and who is employed, being in the �fth wealth quantile, being involved in
decision making, lowlands residency, easy access to transportation, needing to travel less than two hours to
reach healthcare facilities, ANC use, BPCR practice, being knowledgeable about danger signs during childbirth
and a positive attitude towards institution-based skilled birth attendance all indicate a greater likelihood of health
facility delivery. 

Furthermore, an association also existed between PNC use and residency, maternal education, husband’s
education and employment, household wealth quintile, women’s level of decision-making, ease of getting to a
health facility, ANC use, being knowledgeable about danger signs during the postpartum period, positive attitude
towards health facilities and SBA at health facilities.

Multilevel models of determinants of maternal health care
service utilisation 
A multilevel binary logistic intercept-only model (Model 0) was used to test the null hypothesis that no variation
exists in the use of MHC services between clusters (kebeles). Accordingly, for each indicator of MHC service
utilisation, signi�cant variation between clusters was detected. For ANC, SBA and PNC, the Intra Cluster
Coe�cient in the empty model revealed that differences between clusters/kebele accounted for 28%, 58% and
79% of the total variance in service utilisation, respectively. Tables 4 and 5 provide the detailed test of goodness
of �t for the mixed-effects multilevel logistic regression model for the three outcome variables and the predictors
of MHC utilisation respectively. 

Antenatal care (ANC)
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Being knowledgeable about danger signs during pregnancy and pregnancy planning were strong predictors of
ANC use at the individual level. The multilevel model’s results indicate that women who are knowledgeable about
the danger signs during pregnancy were 6.8 times more likely to use ANC compared with non-knowledgeable
women. Similarly, women who reported that their previous pregnancies were planned were about four times more
likely to have ANC than women whose pregnancies were mistimed or unplanned. The study also found that
cluster-level factors (kebeles), such as easy access to transportation and residing in lowlands areas, were
important predictors of ANC utilisation. At the community level, residing in lowlands areas was associated
signi�cantly with ANC use, with lowlanders 4.1 times more likely to use ANC than highlanders. The ease of
getting access to transportation in a community cluster also was found to be a key factor in ANC utilisation. The
likelihood of utilising ANC was about two times higher in clusters with easy access than in clusters without easy
access. 

Skilled birth attendance (SBA)
Concerning SBA, maternal employment status and ANC use were found to be signi�cant individual-level
predictors. Compared with housewives, employed women were 3.1 times more likely to use SBA. Similarly, ANC
use was a strong predictor of SBA, i.e., women who received ANC were 3.3 times more likely to give birth in a
health care facility than those who had not received ANC.

The two second-level predictors – the presence of a health centre within two hours of travel distance and
transportation access to the health facility – were associated signi�cantly with SBA use. Women who lived in
communities with health centres (BEmONC) within two hours in  travel time were 2.9 times more likely to use SBA
than women living farther away. The ease of getting access to transportation in a community cluster also was
found to be a key factor in SBA utilisation. The likelihood of giving birth at healthcare facilities was 10 times
higher in clusters with easy access to health care facilities than in clusters without easy access. 

Postnatal care use (PNC)
In this study, �ve predictor variables were found to be associated signi�cantly with the use of postnatal care –
four at the individual level and one at the cluster level. At the individual level, when compared with housewives,
employed women were 3.1 times more likely to use PNC, women who are knowledgeable about the danger signs
during the postpartum period were 5.6 times more likely to use PNC, women who had at least one ANC visit
during their previous pregnancies were 2.8 times more likely to use PNC and women who had given birth at
healthcare facilities were 2.8 times more likely to use PNC. At the cluster level, being from the midlands indicated
a signi�cant increase in PNC utilisation, with midlands residents 4.6 times more likely to use PNC than
highlanders.

Discussion
This study examined the relationship between individual and community-level factors concerning MHC service
uptake (ANC, SBA and PNC). The results revealed that the uptake of these three MHC services was low in this
study area compared with the national target set for 2020 [22], and with other African nations’ MHC service
indicators [8]. An estimated 63% of the pregnant women in the present study used ANC services, which was lower
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than the corresponding result of nearly 70% in rural areas reported in EDHS 2019 [9]. However, the �nding is
consistent with a pooled point prevalence of ANC utilisation in Ethiopia, which was 63.7% [23]. 

The proportion of women who had given birth at healthcare facilities was estimated at 46.5% in the present study,
but all the births that occurred outside of healthcare facilities were assisted by family members/TBAs, who may
not have the skills and resources to manage life-threatening complications that can arise during labour and the
immediate postpartum period [24]. Furthermore, the high number of home births could be a contributor to poor
maternal health in the district. Therefore, relevant initiatives should be implemented to promote the use of SBA to
help reach the national target of 90% SBA nationwide [22]. PNC use (32.8%) reported in this study is slightly
higher than the 28.8% that EDHS [9] reported for rural women, as well as percentages from other studies
conducted in Ethiopia [25] and Zambia [26]. However, this �nding is consistent with a point prevalence from a
systematic review in Ethiopia (32%)[27] and in a study from Nigeria [28]. The difference could be due to the fact
that we included all visits to the health facility after childbirth, including health checkups and immunisations,
under the assumption that every visit to the health care facility will encourage women to seek care at the time of
contact. However,  overall use remains very low, which is likely due to the high number of home births in this rural
district [29]. 

The multilevel analysis found that individual factors, as well as community-level ones, signi�cantly in�uence
utilisation of MHC services in the study area. At the individual level, frequency of ANC and PNC visits were found
to be in�uenced positively by knowledge of obstetric danger signs. This �nding is consistent with previous
studies that found knowledge of danger signs during pregnancy had a statistically signi�cant association with
the utilisation of MHC services [27,30,31], possibly because increased awareness of potential risks during
pregnancy and delivery may induce behavioural changes, such as health-seeking behaviour, which includes
seeking professional care [8]. Thus, working to raise awareness of danger signs during pregnancy and
postpartum, as well as educating women about MHC services’ importance, would enable women to take
advantage of existing services in this rural district [32].

Moreover, the likelihood of ANC visits also was signi�cantly higher for women with planned pregnancies, which is
consistent with �ndings from studies conducted in other parts of Ethiopia [11,30,31,33]. One possible explanation
could be that women with unplanned or mistimed pregnancies devote less attention to the pregnancy and the
care required for it [23,34]. It also is agreed that unplanned or mistimed pregnancy as a determinant in infrequent
use of ANC has received less attention than other individually related barriers [35,36]. This study suggested that
efforts to promote family planning among rural women to minimise unintended pregnancy not only may increase
MHC service uptake, but also may reduce unsafe abortions, which is one of the country’s leading causes of
maternal mortality [35,37]. 

Compared with housewives, women who work outside the home (farmers/labourers) were more likely to use SBA
and PNC services. This �nding was consistent with other studies conducted in Ethiopia [18,29] that also found
employment is likely to enhance women’s status, helping them develop greater con�dence to make decisions
about their health, such as accessing healthcare facilities. Moreover, employed individuals were more likely to
overcome �nancial constraints, which are a typical obstacle to obtaining MHC services in rural Ethiopia. Also,
working women have easier access to information, which helps close knowledge gaps and creates positive
attitudes that encourage women to seek MHC services [11]. Thus, creating local opportunities from which women
could bene�t �nancially is important to improving access to existing services in the area [38].
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The use of ANC was found to be a signi�cant predictor of the use of SBA [11,13,14] and PNC  [25,27,39–41]. ANC
offers pregnant women the opportunity to learn about preparing for birth and the bene�ts of childbirth in a
healthcare facility, which, in turn, can in�uence their decision to use SBA [31]. While we could not �nd any
signi�cant difference in BPCR practice concerning SBA use, having a personalised BPCR plan that will help
women prepare for  potential emergencies during the childbirth process is advisable. However, not all women who
used ANC also used SBA. The women may be reluctant to seek assistance from health care institutions if they
believe their pregnancies are normal, or may experience access di�culties, including labour that begins late at
night, when the women couldn’t get transportation to healthcare facilities [11,13,14]. Mothers who had given birth
at a healthcare facility and had used ANC services were more likely to get counselling about PNC and danger
signs after childbirth, which may encourage them to consider using existing services [25,27,39–41]. 

Women living in the lowlands were more likely to use ANC services compared with those in the highlands, who
were more likely to have poor access to health services, poor infrastructure and longer distances to travel for
health care. Moreover, a sociocultural difference such as traditional belief systems, access to education and
wealth status also might hinder ANC use among highlanders [42]. Similarly, women living in Midland areas were
more likely to use PNC than highlanders. The poor socioeconomic status of women in the highlands, as well as
the presence of more health services in the lowlands, could explain this result. However, this �nding also points to
the need for a contextual and localised intervention that will bene�t all women in the area [12,43]. 

According to a systematic review from developing countries, distance and increased travel time to the nearest
health care facilities have been found to be associated signi�cantly with ANC and SBA use. Similarly, ANC and
SBA uptake was lower in communities where the healthcare facility was di�cult to reach [21,43,44]. Consistently,
this study found that having easy access to a health facility made a considerable impact on ANC service use, as
limited access to health facilities negatively affects health-seeking behaviour and may have resulted in low ANC
use. Similar to most developing countries – in which most infrastructure is concentrated in urban areas and is
scarce in rural areas, where most of the population lives – the disparity makes it di�cult for women, particularly
those living in rural areas, to access health care. While efforts aimed at closing the gap between rural and urban
areas are encouraged, working on improving individual women’s access is suggested [21,44].

The study also indicated that women who lived in communities with health centres (BEmONC) within two hours
in travel distance and who had easy access to transport were more likely to use SBA. Other studies also found
similar results elsewhere in the same context [44,45] and in developed countries [46]. Women who must travel for
more than two hours and who had di�culty accessing transport were less likely to give birth in a health centre.
This result suggests that a physical accessibility problem exists for rural women who want to use existing
healthcare facilities. Many women in rural areas must walk long distances on di�cult terrain or be carried on a
traditional stretcher to reach a health centre. This journey through the hills under di�cult geographical and health
circumstances leaves many women either opting to give birth at home or giving birth on the side of the road when
they cannot reach a facility in time, likely increasing the risk of complications or death for both the mother and
the unborn baby [47]. 

 

Making these services physically accessible through the establishment of maternity waiting homes (MWHs),
which are facilities that house pregnant women during the �nal few days or weeks of their pregnancies, provides
easier access to nearby healthcare facilities and is one of the common practices in developing countries,
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including Ethiopia [48,49]. However, even though MWHs are one of the mitigation strategies for addressing
disparities, most MWHs suffer from a lack of quality care and were not integrated into the health care system in
Ethiopia [49,50]. As a result, integrating MWHs into the health system while maintaining an explicit link to the
community should make it easier for women living in rural and remote areas to access facilities [51].

Strengths and Limitations
This study’s sample was drawn from intervention and comparison areas for the evaluation of a community-
based intervention to improve the use of MHC, which was implemented after a complete census of pregnant
women in Gamo Zone’s Arba Minch Zuria district in Southern Ethiopia. Previous research has focussed on one or
a few aspects of MHC services, but we evaluated the three key MHC indicators and tried to identify determinants
at individual and cluster levels to provide a complete picture of maternal health, as well as valuable information
for policymakers that can be used when planning context-speci�c interventions.

However, the �ndings should be interpreted in light of several limitations. Considering that the data were self-
reported, particularly distance and travel time, this was prone to recall and social desirability bias, which could
have in�uenced the data’s internal validity. Recall bias was reduced by focussing on the most recent birth during
the past �ve years, and the interviews were conducted in private places to reduce social desirability bias and
reassure participants on data con�dentiality. Moreover, causal inferences are not possible with observational
data examined in this study. Furthermore, the proxy used for distance to health facilities did not measure actual
distance, but rather derived it from respondents and data collectors’ estimates. The extent to which this proxy
variable truly re�ects the distance to services is uncertain. 

Conclusion
MHC service utilisation in the study area can be viewed as low, with approximately two-thirds of pregnant women
receiving ANC, half utilising SBA and one-third utilising PNC. At the cluster (kebele) level, being a lowlands
resident, having easy access to transportation and living near a health facility were all linked to a higher
likelihood of using MHC services. Moreover, we found a signi�cant cluster-level variation in the utilisation of the
three MHC indicators in the area. 

Women’s employment was the most important factor associated with ANC and PNC use in terms of individual-
level factors. Knowledge about danger signs during pregnancy also was found to be a predictor of ANC use
among individual-level factors. 

Thus, designing context-speci�c interventions to address distance and improve access to MHC services, with a
particular emphasis on enhancing and strengthening the maternity waiting homes programme, needs to be
prioritised. Improving women’s participation in socioeconomic activities would yield greater results in increasing
the use of MHCs. Strengthening promotion of maternal health care through community health education,
boosting community awareness programmes with an emphasis on obstetric danger signs of pregnancy and
family planning will be important in improving MHC service utilisation. Moreover, it is very important to promote
ANC utilisation, which increases the odds of SBA and PNC use and encourages women to have individualised
birth plans. 
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To increase the utilisation of MHC services in the district, in addition to interventions targeting individual-level
factors, a strong need exists to focus on community and district-level interventions, with a particular emphasis on
the highlands cluster. Future research also is needed to examine factors that can explain cluster-level variations
in MHC service use and examine in depth the reasons for huge differences among clusters.  
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Table 1 

Description of the variables and measurements for the multilevel logistic regression analysis of the determinants
of maternal health care utilization in southern Ethiopia
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Variables  Descriptions  Measurements

Dependent
variable

   

ANC Proportion of women who had
received antenatal care 

A woman who had attended antenatal care was coded
as “1” and who did not use as “0”

Delivery  Proportion of women who gave
birth in a health facility.

A woman who had given birth in a health facility was
coded as “1” and who did not use as “0”

Post natal
care 

Proportion of women who
received any postnatal care after
delivery. 

A woman who had received any postnatal care after
delivery was coded as “1” and who did not use as “0”

Level 2 (higher level) independent variables Communal (cluster level) variables

Climatic zone  The usual place of residence
where the woman lives

The three common agro ecological zones Highland,
Midland  and Lowland  

Travel time to
the nearest
BEmONC
center 

Travel time estimated by the
data collectors to the nearest
health center 

A woman who had to travel less than 2hrs     was
coded as “1” and who travelled greater distance  as “0”

Easiness to
arrange
transportation
in case of
emergency 

Perception on easiness to
arrange transportation in case of
emergency

A woman who reported easiness to arrange
transportation was coded as “1” and di�culties  as “0”

Level-1 (lower-level) independent variables Individual level variables

Woman’s age Age of women at interview in
completed years

Collected in absolute number and latter categorized as
a binary variable 15–29 years old and 30-49 years old.

Wealth
quintiles

House hold assets, home, land,
and livestock’s ownership were
assessed, and wealth index was
computed by using principal
component analysis 

The wealth status was categorized into �ve groups,
then  ranked from the poorest to the wealthiest quintile

Woman’s
education 

 

Highest level of education
attained by the respondent

Ordinal variable based on the highest level of
education attained:  No formal education, primary
education, and secondary or higher.

Mother’s
occupation

The proportion of women who
worked in addition to household
chores

Mother’s occupation was categorized into 2 groups:
unemployed, farmers/agriculture workers/laborers

Religion  The religious background of the
respondent

Each religion was entered and later recoded as
“Orthodox Christian” ”“Protestant” and “Others.” Others
were merged because they were very few for logistic
regressions

Gravidity Number times the women got
pregnant ever

Collected in absolute number and latter categorized
into “1-2 pregnancy,” and “≥3 pregnancy ”

Pregnancy
wontedness

Whether pregnancy was wanted
or mistimed 

Binary variable distinguishing women who reported
that their pregnancy was desired at the time (coded as
1)and those who stated that they either did not want to
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have any more children or “would have loved to wait”
for some time before conceiving (coded as 0).

Attitude
towards
Skilled care

On a three-point Likert scale, ten
(10) questions were completed
to assess respondents' attitudes
(Cronbach's alpha value of 0.94,
internally consistent and reliable.

Mean score was computed for the composite attitude
 score; those scored above or equal to the mean score
were categorized into having “Good attitude,” and those
who scored less than the mean were categorized a
having “Poor attitude”

Awareness on
danger signs 

The proportion of women who
knew the danger signs during
pregnancy, childbirth and
postpartum period. 

those who mentioned three of the danger signs were
categorized as having “good awareness” and those
who mentioned less than two were categorized as
“having poor awareness” 

Awareness on
BPCR  

The proportion of women who
knew the BPCR activities 

 

Those who mentioned three of the BPCR activities were
categorized as having “good awareness” and those
who mentioned less than two were categorized as
having poor awareness

Practice
BPCR  

The proportion of women who
prepared for birth and its
complication 

 

The participants who ful�lled at least three of the basic
criteria on the BPCR index were considered as “well
prepared” and the rest of them were “less prepared”.

 

Table 2  

 The character of the ten clusters /kebele included in the study, Gamo zone 2020.
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S.N Cluster  Total
population 

Number
of HHs

Number
of health
facilities 

Main
sources
of
income

Transport
access to
health
center 

Community
media
exposure 

Agro
ecology
zone

1.  
Zigity
 Bakole 

7372 1474 2  Farming  Easy  Low  Highland 

1.  
Gatse  11994 2390 2  Farming Easy Low  Highland 

1.  
Laka  9037 1847 1 Farming Di�cult  Low  Highland 

1.  
Zigity
Pereso 

3533 706 1 Farming Di�cult Low  Highland 

1.  
Genta
Bonke 

6243 1274 2 Farming Di�cult Low  Highland 

1.  
Zeyse
Dembile

1605 328 2 Farming Easy Low  Midland 

1.  
Wezeqa 5992 1223 1 Farming Easy Medium Midland 

1.  
Dega
Ocholo

4175 835 1 Farming Di�cult Low  Highland

1.  
Dega
Chenge 

7431 887 1  Farming Di�cult Low  Highland

1.  
Shelle
Mella 

7313 1493 1  Mixed Easy Medium Lowland 

11 Chano
Chalba

7699 1812 1  Mixed Easy Medium Lowland

Table 3 

Proportion and bivariate OR (with 95% CI) indicators of the use of maternal health care services in southern
Ethiopia
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N Received any
ANC

Skilled
attendance at
delivery

Received PNC
within 2 weeks

% OR (95%
CI)

% OR (95%
CI)

% OR (95%
CI)

All respondents 727 63.4   46.5   32.8  

Individual and  Household     level variables    

Mother’s age 30-49 238 55.5 1 39.1 1 29.4 1

15-29 489 67.3 1.6(1.2-
2.3)

50.1 1.5(1.1-
2.1)

32.5 1.1(0.8-
1.6)*

Mother’s level of
education

No formal
education 

504 52.9 1 35.7 1 23.2 1

Formal
education 

223 87.0 5.9(3.8-9) 70.8 4.4(3.1-
6.1)

50.2 3.3(2.3-
4.6)

Mother’s
occupation

Unemployed
/housewives 

662 62.4 1 44.9 1 30.1 1

Farmers/Laborer 65 73.8 1.7(0.9-
3)*

63.1 2.1(1.2-
3.5)

46.1 1.9(1.2-
3.3)

Mother’s Religion Orthodox 178 52.8 1 33.1 1 23.0 1

Protestant 549 66.8 1.8(1.3-
2.5)

50.8 2.1(1.4-
2.9)

34.2 1.7(1.2-
2.6)

Mother’s Ethnicity Gamo( Ref) 558 58.8 1 39.4 1 32.4 1

Zeyse 144 76.4 2.2(1.4-
3.4)

65.3 2.2(1.5-
3.4)

18.7 0.4(0.3-
0.7)

Other* 25 92 8(1.8-34) 96.0 8(1.8-
34)

84 10(3.6-
32)

Gravidity Multigravida(
Ref)

513 63.1 1 47.6 1 31.4 1

Grand-
multigravida

214 64.0 1(0.7-
1.4)*

43.9 0.9(0.6-
1.2)*

31.8 1(0.7-
1.4)*

Pregnancy was
wanted

No 90 56.6 1 48.9 1 34.4 1

Yes  637 64.4 1.3(0.8-
2.1)

46.1 0.8(0.6-
1.3)*

31.1 0.8(0.5-
1.4)*

Attitude towards
Skilled care

Poor( Ref) 178 35.9 1 20.8 1 12.9 1

Good 549 72.3 4.6(3.2-
6.6)

54.8 4.6(3.1-
6.8)

37.5 4(2.5-6.5)

Awareness on
danger signs

No 374
      

43.3 1 54.2 1 60.6 1

Yes  353
      

84.7 7.2(5-10) 45.8 3.4(2.5-
4.7)

39.4 3.1(2.3-
4.3)
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Awareness on
BPCR

No  - - - 24.2 1 - -

Yes  - - - 72.2 8(5.8-
11.3)

- -

Practice BPCR Less prepared  - - - 32.2 1 - -

Well prepared  - - - 72.9 5.7(4-
7.9)

- -

Household socio-
economic status

Richest 144 89.6 1 82.6 1 56.9 1

Rich 145 77.2 0.4(0.2-
0.8)

57.2  0.3(0.2-
0.5)

37.2 0.4(0.3-
0.7)

Medium 146 73.9 0.3(0.2-
0.6)

45.9 0.2(0.1-
0.3)

32.2 0.3(0.2-
0.6)

Poor 146 58.9 0.2(0.1-
0.3)

40.4 0.1(0.1-
0.2)

28.1 0.3(0.2-
0.5)

Poorest 146 17.8 0.02(0.01-
0.05)

6.8 .02(0.01-
0.03)

3.4 0.03(0.01-
0.01)

Household
decision

Husband/
/respondents 

231 50.6 1 29.9 1 10.4 1

Jointly  496 69.3 2.2(1.6-3) 54.2 2.7(1.9-
3.9)

41.3 6.1(3.8-
9.6)

Community level variable (Level-2)

Climatic zone the
women reside

Highland ( Ref) 310 40.3 1 16.8 1 6.8 1

Midland 188 71.8 3.7(2.5-
5.5)

60.11 7.4(4.9-
11)

56.9 18(10-30)

Lowland  229 87.8 10.6(6.7-
16)

75.5 15(10-
23)

44.1 10(6.4-
18)

Travel time to the
nearest BEmONC

>=2 hours( Ref) 325 54.8 1 36.9 1 33.2 1

<2 hours 402 70.4 1.9(1.4-
2.7)

54.2 2(1.5-
2.7)

30.1 0.8(0.6-
1.2)*

Easiness to get
transport

Very di�cult(
Ref)

554 55.9 1 35.2 1 24.9 1

Easy 173 87.3 5.4(3.3-
8.7)

82.6 8.8(5.7-
13)

52.6 3.3(2.3-
4.7)

*p value <0.05

Table 4 

Test of goodness-of-�t of the mixed-effects multilevel logistic regression model for the three outcome variables
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Model 0 ANC use  SBA use  PNC use

Random effects as level-2 variance  1.99 4.58 12.4

Rho - Intra-class correlation 38% 58% 79%

Log likelihood (LR) deviance 364.67 357.9 269.8

Wald χ2 Reference  Reference  Reference 

Significance of LR test vs. logistic regression (p value) <0.0001 <0.0001 <0.0001

 

Table 5 

Multilevel logistic regression analysis of the determinants of MHC services utilization among pregnant women in
southern Ethiopia.
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Received any ANC Skilled attendance at
delivery

Received PNC within
2 weeks

All respondents  Model-1 Model-2 Model -1  Model 2 Model 1 Model-2

Individual level variables             

Mother’s
age

30-49 1 1 1 1 - -

15-29 1.4(0.8-
2.2)

1.3(0.8-
2.2)

1.1(0.6-
1.7)

1(0.6-1.6) - -

Mother’s
level of
education

No formal
education 

1 1 1 1 1 1

Formal
education 

1.5(0.8-
2.8)

1.6(0.9-
3.1)

1.4(0.8-
2.5)

1.7(0.9-
3.1)

0.5(0.3-
1.1)

0.7(0.3-
1.5)

Mother’s
occupation

Unemployed
/housewives 

- - 1 1 1 1

Farmers/Laborer - - 3.3(1.4-
7.9)*

3.1(1.3-
7.3)*

3(1.3-7) 3.1(1.3-
7.4)*

Mother’s
Religion

Orthodox 1 1 1 1 1 1

Protestant 0.5(0.3-
1.03)

0.6(0.3-
0.9)

0.8(0.5-
1.5)

0.7(0.4-
1.3)

1.4(0.6-
3.3)

1.1(0.5-
2.4)

Mother’s
Ethnicity

Gamo( Ref) 1 1 - - - -

Zeyse 3.8(0.7-
17)

1.3(0.3-
6.1)

- - - -

Other* 2.2(0.3-
14)

0.9(0.1-
6.3)

- - - -

Gravidity Multigravida(
Ref)

- - - - - -

Grand-
multigravida

- - - - - -

Pregnancy
was
wanted

No 1 1 - - - -

Yes  3.9(1.8-8) 3.9(1.8-
8.3)*

- - - -

Attitude
towards
Skilled
care

Poor( Ref) 1 1 1 1 1 1

Good 0.9(0.-1.6) 0.8(0.5-
1.6)

1.5(0.9-
2.8)

1.6(0.9-
2.9)

1.3(0.7-
2.6)

1.5(0.8-
3.2)

Awareness
on danger
signs 

No 1 1 1 1 1 1

Yes  6.8(3.8-
12)

6.8(3.8-
12)*

1.5(0.8-
2.6)

1.6(0.-2.9) 6.5(2.9-
14)

5.6(2.5-
12)*

Household
socio-
economic
status

Richest 1 1 1 1 1 1

Rich 0.9(0.4-
2.2)

1.1(0.5-
2.6)

0.6(0.3-
1.3)

0.5(0.2-
1.2)

1.2(0.4-
4.0)

0.9(0.3-
3.1)
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Medium 1.1(0.4-
2.7)

1.3(0.5-
3.3)

0.6(0.2-
1.4)

0.6-0.2-
1.4)

0.8(0.-2.9) 0.5(0.1-
1.9)

Poor 0.5(0.2-
1.3)

0.6(0.2-
1.7)

0.4(0.2-
1.1)

0.5(0.2-
1.4)

0.9(0.2-
3.3)

0.6(0.2-
2.6)

Poorest 0.4(0.1-
1.1)

0.4(0.1-
1.3)

0.18(0.05-
0.6)*

0.3(0.1-
1.0)

0.8(0.1-
4.2)

0.8(0.1-
4.9)

Household
decision

Husband/
/respondents 

1 1 1 1 1 1

Jointly  1.0(0.6-
1.7)

1.03(0.6-
1.8)

1.3(07-
2.5)

1.4(0.7-
2.9)

0.8(0.3-
2.1)

0.8(0.3-
2.1)

Climatic
zone

Highland ( Ref)   1   1   1

Midland   1.9(0.6-
5.7)

  1.5(0.5-
4.4)

  4.6(1.5-
13)*

Lowland    4.1(1.1-
14)*

  0.3(0.1-
1.5)

  0.4(0.1-
2.2)

Travel time
to the
nearest
BEmONC

>=2 hours( Ref)   1   1   1

<2 hours   1.5(0.5-
3.8)

  2.9(1.4-
5.8)*

  0.9(0.4-
2.1)

Easiness
to get
transport

Very di�cult(
Ref)

  1   1   1

Easy   1.9(1.1-
3.7)*

  10(3.6-
29)*

  1.6(0.7-
3.7)

BPCR
practice 

Less prepared  - - 1 1 1 1

Well prepared  - - 0.8(0.4-
1.5)

0.7(0.4-
1.4)

1.3(0.6-
2.8)

1.1(0.5-
2.4)

ANC use No - - 1 1 1 1

Yes - - 3(1.7-
5.3)*

3.3(1.8-
5.9)*

1.9(0.8-
4.2)

2.8(1.2-
6.7)*

SBA No  - -     1 1

Yes  - -     3.7(2.1-
6.5)

3.3(1.8-
6.1)*

Test of
goodness-
of-fit of
the
multilevel
logistic
regression
model 

Random effects
as level-2
variance 

1.25 0.7 2.18 2.81 6.89 6.55

ICC(ρ) 28% 18% 40% 46% 97% 66%

Log likelihood
(LR) deviance

308.8 303.2 321.1 299.2 217.8 205.7

Wald χ2 84.7 95.0 63.48 86.0 73.67 83.41

LR test vs.
logistic

<0.0001 0.0003 <0.0001 <0.0001 <0.0001 <0.0001
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regression (p
value)

a Estimated using meologit command in Stata. * p < 0.05

Figures

Figure 1

Map of the study area

Figure 2
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