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Abstract

Background Despite efforts to make maternal health care services available in rural Ethiopia, utilisation status
remains low. Therefore, this study aimed to assess maternal health care services'status and determinants in rural
Ethiopia.

Methods The study used quasi-experimental pre- and post-comparison baseline data. A pretested, semi-structured,
interviewer-administered questionnaire was used to collect data. A multilevel, mixed-effects logistic regression was
used to identify individual and communal level factors associated with utilisation of antenatal care (ANC), skilled birth
attendance (SBA), and postnatal care (PNC). The adjusted odds ratio (AOR) and corresponding 95% confidence inter-
vals (Cl) were estimated with a p-value of less than 0.05, indicating statistical significance.

Results Seven hundred and twenty-seven pregnant women participated, with a response rate of 99.3%. Four hun-
dred and sixty-one (63.4%) of the women visited ANC services, while 46.5% (Cl: 42-50%) of births were attended by
SBA, and 33.4% (Cl: 30-36%) had received PNC. Women who reported that their pregnancy was planned (aOR=3.9;
95% Cl: 1.8-8.3) and were aware of pregnancy danger signs (@OR=6.8; 95% Cl: 3.8-12) had a higher likelihood of
attending ANC services. Among the cluster-level factors, women who lived in lowlands (@OR=4.1;95% Cl: 1.1-14)
and had easy access to transportation (@OR=1.9; 95% Cl: 1.1-3.7) had higher odds of visiting ANC services. Moreover,
women who were employed (aOR=3.1; 95% Cl: 1.3-7.3) and attended ANC (aOR=13.3; 95% Cl: 1.8-5.9) were more
likely to have SBA at delivery. The likelihood of being attended by SBA during delivery was positively correlated with
shorter travel distances (aOR=2.9; 95% Cl: 1.4-5.8) and ease of access to transportation (aOR=10; 95% Cl: 3.6-29) to
the closest healthcare facilities. Being a midland resident (aOR=4.7; 95% Cl: 1.7-13) and having SBA during delivery
(@OR=2.1;95% Cl: 1.2-3.50) increased the likelihood of attending PNC service.

Conclusions Overall, maternal health service utilisation is low in the study area compared with the recommended
standards. Women's educational status, awareness of danger signs, and pregnancy planning from individual-level
factors and being a lowland resident, short travel distance to health facilities from the cluster-level factors play a
crucial role in utilising maternal health care services. Working on women's empowerment, promotion of contraceptive
methods to avoid unintended pregnancy, and improving access to health care services, particularly in highland areas,
are recommended to improve maternal health service utilisation.
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Background

Maternal mortality remains a global health challenge
and is amongst the health indicators with the highest
disparities between high-income countries 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 mater-
nal 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 significant progress towards these goals. Overall,
disparities between high-income and LMICs remain, as
94% of the deaths occur in LMICs, two-thirds of which
were in Sub-Saharan Africa (SSA) alone [1, 2]. As mater-
nal and neonatal health are linked inextricably, neonatal
mortality, like maternal mortality, is very high in LMICs.
Every day, an estimated 6,700 new-borns 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 five direct obstetric causes: haemorrhage;
sepsis; unsafe abortions; obstructed labour; and hyper-
tensive disorders from pregnancy. These direct causes
of maternal deaths largely are preventable and could be
avoided if all women had access to timely MHC (Mater-
nal Health care) services [4, 5]. The WHO recommends
that all pregnant women receive a minimum of eight
ANC contacts, with the first occurring within the first
three months of pregnancy, professional assistance dur-
ing childbirth, and at least three PNC visits for better
pregnancy outcomes [5, 6]. Given that most maternal
and neonatal deaths occur during or shortly after deliv-
ery, professional assistance during childbirth is a crucial
intervention for preventing stillbirths and improving
newborns’ survival rates. Unfortunately, many women in
developing countries do not have access to and use these
recommended services [5, 7].

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, profes-
sional assistance during childbirth increased from 5% in
2000 to 48% in 2019, and maternal mortality dropped by
50% between 1990 and 2015 [9, 10]. However, accord-
ing to UN estimates, Ethiopia’s MMR was estimated to
be 401 deaths per 100,000 live births in 2017. In absolute
numbers, Ethiopia has reported about 14,000 maternal
deaths yearly, placing the country among the three coun-
tries (including the Democratic Republic of Congo and
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the United Republic of Tanzania) with over 10,000 mater-
nal deaths in 2017. Furthermore, 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 48% had given
birth to their most recent babies in health facilities [9].

Previous studies on MHC service utilisation revealed
like behavioural, socioeconomic, and healthcare-related
factors associated with MHC utilisation. In addition,
MHC service utilisation in Ethiopia varies depending
on the mother’s awareness of danger signs during preg-
nancy, childbirth, and postpartum and her participation
in decision-making [11]. Moreover, according to stud-
ies conducted in rural parts of Ethiopia, the long travel
distance across steep terrain and poor road conditions
considerably reduces the likelihood of giving birth at
healthcare facilities [12]. Furthermore, in several studies,
birth preparedness and complication readiness (BPCR)
practice has been demonstrated to be among the strong-
est determinants of using institutional delivery services
(11,13, 14].

However, very little research is available in the con-
text of rural Gamo Zone, Southern Ethiopia. Moreover,
the few existing studies that focused entirely on ANC,
urban women, or specific geographical areas [14—19]
have not considered hierarchies by allowing for residual
components at different levels in the hierarchy [11, 12,
20]. Therefore, a need exists for a clear understanding of
contextual factors while employing appropriate method-
ology for a more comprehensive and accurate analysis to
tailor contextual interventions [21]. As a result, all poten-
tial low-MHC service utilisation sources can be identified
to design maternal service strategies at different levels.
Therefore, the objective of this study was to assess the
individual and community-level factors influencing the
utilisation of MHC services. The study findings will help
policymakers implement interventions to increase MCH
service utilisation and promote maternal health in rural
Ethiopia.

Methods

Study design, area and population

We analysed data from a baseline survey from a quasi-
experimental pre- and post-comparison study. Ten vil-
lages (kebele) were selected randomly from 29 villages of
Arba Minch zuria district after stratifying the district in
climatic zones in to high land and low land areas. Arba
Minch town, Gamo Zone’s capital, is located 502 kms
south of Addis Ababa, Ethiopia’s capital (Fig. 1). The total
population of the district for 2017 was 195,858, with
50% of the population being female. Nine of the 10 vil-
lages included in the study were from the Arba Minch
Health Demographic Surveillance site (AM-HDSS). This
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Fig. 1 Map of the study area

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 pri-
mary health care unit comprises a health centre with up
to five 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 officers, 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 five years preceding
the survey.

Study variables

Three maternal health care service utilisation were con-
sidered — having received ANC during the pregnancy
of the most recent birth, having given birth to the pre-
vious baby at a health facility and receiving any postna-
tal care following the previous childbirth — which were
viewed as primary outcomes. We assessed predictors
of each outcome separately, with respect to the previ-
ous 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-experi-
mental 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 final calculated sam-
ple 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 dis-
trict. Table 2 provides the characteristics of the 10
clusters/kebele included in the study. AM-HDSS was
modelled after a stratified (agro-ecology), two-stage,
cluster-sampling technique. We conducted a census to
identify all eligible pregnant women from the selected
villages and identified 1,447 women who were preg-
nant in 2017 from 10 villages (<27 weeks of gestation).
Altogether, 732 who fulfilled 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
(727), and they were all married.

Data collection tool, procedure and personnel

The data were collected using a pretested, semi-struc-
tured, interviewer-administered questionnaire com-
prising five main components: socioeconomic and
demographic variables; obstetric characteristics; birth
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Table 2 The character of the eleven clusters /kebele included in the study, Gamo zone 2020

S.N Cluster Total population Number of HHs* Number Main Transport access Community  Agro ecology zone

of health sources of  to health center media

facilities income exposure
1. Zigity Bakole 7372 1474 2 Farming Easy Low Highland
2. Gatse 11,994 2390 2 Farming Easy Low Highland
3. Laka 9037 1847 1 Farming Difficult Low Highland
4. Zigity Pereso 3533 706 1 Farming Difficult Low Highland
5. GentaBonke 6243 1274 2 Farming Difficult Low Highland
6.  Zeyse Dembile 1605 328 2 Farming Easy Low Midland
7. Wezega 5992 1223 1 Farming Easy Medium Midland
8. DegaOcholo 4175 835 1 Farming Difficult Low Highland
9.  DegaChenge 7431 887 1 Farming Difficult Low Highland
10.  Shelle Mella 7313 1493 1 Mixed Easy Medium Lowland
11. Chano Chalba 7699 1812 1 Mixed Easy Medium Lowland

" Number of Households per cluster

preparedness and complication readiness (BPCR) prac-
tices; 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 collec-
tors and six site supervisors working in the district par-
ticipated 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 Sepa-
rated Variables file format. Data were cleaned and ana-
lysed 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 modified based on the
results. Inter-item consistencies between the variables
were tested for the variables creating each component
of items to measure participants attitude towards skilled
birth attendance using the Cronbach’s alpha (all variables
were >0.86).

Data management and analysis

Sociodemographic, economic, and obstetric data were
presented using descriptive statistics. Bivariate analysis
was also used to look into the relationship between the

outcomes and the explanatory variables. For the multi-
level analysis, we included variables with a p-value of
0.05 in the bivariate analyses with 95% CI. A separate
multi-level model was constructed for every one of the
three outcome variables. Due to the clustering of the
data—individuals were nested within households, and
households were nested in communities—we have cho-
sen a multi-level analysis instead of conventional logistic
regression.

Model building and parameter estimations

Given that no two communities, or kebeles, have the
same variance, the likelihood of MHC uptake differs sig-
nificantly among communities. Therefore, a four-level
multilevel model was fitted based on these attributes of
the data. The first level was the null model (Model 0),
which had no exposure variables and was designed to
look for community variance and provide evidence for
assessing the random effects of MHC utilisation at the
community level. Model I was a multivariable model that
was adjusted for characteristics at the community level;
Model II incorporated factors at the individual level;
and Model III, the final model, was fitted by taking this
datum characteristic into account both individual and
community-level factors as the outcome variable. A for-
ward stepwise approach was followed until we reached
the final model.

The measure of association (fixed effects) was esti-
mated and expressed as an aOR with a 95% CI. Regarding
the measures of variation (random effects), community-
level variance, intra-cluster correlation coefficient (ICC),
and median odds ratio (MOR) were used. The ICC, which
quantifies the proportion of observed variation (vari-
ance partitioning) in the outcome that is attributable to
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the effect of clustering and was computed using the for-
mula ICC=Va/(Va+m?/3), where: Va community level
variance and the unobserved individual variable follows
a logistic distribution with individual level variance equal
to %/3 (i.e., 3.29) [22].

We have also calculated the median odds ratio
(MOR=exp( VZx @71 (0.6745))) [23] to quantify the var-
iation between clusters by comparing two persons with
the same covariates from two randomly chosen, different
clusters. Where @(-) is the cumulative distribution func-
tion of the normal distribution with mean 0 and vari-
ance 1, ®71(0.75) is the 75 percentile, and exp(-) is the
exponential function. We computed the MOR using a
Stata command: nlcom exp(sqrt(2*_b[/var(_cons[kebele_
BaselineM])])*invnormal(0.75)), cformat(%9.2f) and the
result was greater than 1 which showed a considerable
between-cluster variation to proceed with the multilevel
analysis [24]. In addition, the Akaike information criteria
(AIC) and loglikelihood model were used in comparison
with other models to estimate models goodness-of-fit
(Table 5).

Collinearity was assessed using the means of variance
inflation 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 significant, so the husband’s education was
excluded from the regression models (Variance Inflation
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 partici-
pants (66.8%) were Protestant Christians. The household
wealth index was distributed equally, with 20% in the first
three quintiles and 19% in the last two quintiles. About
76% of the study participants mentioned difficulty 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% (CI:59.8- 66.8) of the women had at
least one ANC visit during their previous pregnancies,
of whom only 8% started visits during the first trimester
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and 32.4% had four or more ANC visits during their
previous pregnancies. Three hundred and thirty-eight
women (46.5%) (CI:42.8- 50) had given birth to their pre-
vious 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
(33.4% (CI:30-36.9)) 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 low-
land clusters with short distances from home to health
facilities and less difficulties to access transportation than
the counterpart clusters (Fig. 2).

Knowledge of danger signs and BPCR practices

Nearly one in two women knew at least three of the dan-
ger signs during pregnancy, while a slightly lower pro-
portion (45.8%) had mentioned the three danger signs
during delivery, and the lowest proportion (39.3%) were
knowledgeable about danger signs during the postpar-
tum period. Altogether, 46% of study participants were
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 mul-
tilevel analysis. Factors that showed a positive association
with ANC in a bivariate analysis were younger age (15 to
30 years old), having a formal education, Protestant reli-
gious affiliation, non-Gamo ethnic categories, a positive
attitude towards skilled care, being knowledgeable about
danger signs during pregnancy, being from the fifth
household wealth quintile, being a lowlands resident,
involved in decision-making to seek health care, having
less difficulty to access transportation and needing to
travel less than two hours to reach healthcare facilities
[Table 3].

Younger age (15-30), Protestant religious affiliation,
formal education attainment and employment, having a
husband with a formal education and who is employed,
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Table 3 Proportion and bivariate analysis result of the use of maternal health care services in southern Ethiopia
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Received any ANC Skilled attendance at Received PNC within
delivery 2 weeks
N % COR(95%Cl) % COR(95%Cl) % COR (95% CI)

All respondents 727 634 46.5 334
Individual and Household level variables
Mother’s age 30-49 238 555 1 39.1 1 294 1

15-29 489 673 1.6(1.2-23) 50.1 1.5(1.1-2.1) 325 0.8(0.5-1.1)*
Mother’s level of education No formal education 504 529 1 357 1 232 1

Formal education 223 870 59(3.8-9) 708  44(3.1-6.1) 50.2 3.2(1.6-3.1)
Mother's occupation Unemployed /housewives 662 624 1 449 1 30.1 1

Farmers/Laborer 65 738 1.7(09-3)* 63.1 2.1(1.2-3.5) 46.1 1.5(0.9-2.6)*
Mother’s Religion Orthodox 178 528 1 33.1 1 230 1

Protestant 549 668 1.8(1.3-2.5) 50.8 2.1(1.4-2.9) 34.2 0.7(0.5-1.1)*
Mother’s Ethnicity Gamo( Ref) 558 588 1 394 1 324 1

Zeyse 144 764 22(14-34) 653 2.2(1.5-34) 18.7 0.6(04-1.0)

Other** 25 92 8(1.8-34) 96.0 8(1.8-34) 84 6.2(24-15)
Gravidity Multigravida( Ref) 513 631 1 476 1 314 1

Grand-multigravida 214 640 1(0.7-1.4)* 439  0.9(0.6-1.2)* 318 1(0.7-1.4)*
Pregnancy was wanted No 90 566 1 489 1 344 1

Yes 637 644 13(08-2.1)* 46.1 0.8(0.6-1.3)* 311 1(0.6-1.6)*
Attitude towards Skilled care Poor( Ref) 178 359 1 20.8 1 129 1

Good 549 723 46(3.2-6.6) 548  46(3.1-6.8) 375 1.9(1.3-2.8)
Awareness on danger signs No 374 433 1 542 1 60.6 1

Yes 353 847 72(5-10) 458  34(25-47) 394 3.1(2.3-43)
Awareness on BPCR No - - - 24.2 1 - -

Yes - - - 722 8(5.8-11.3) - -
Practice BPCR Less prepared - - - 322 1 - -

Well prepared - - - 729  57(4-79) - -
Household socio-economic status  Richest 144 896 1 826 1 569 1

Rich 145 772 04(0.2-0.8) 57.2 0.3(0.2-0.5) 37.2 0.4(0.2-0.6)

Medium 146 739 03(0.2-0.6) 459  02(0.1-03) 322 0.3(0.2-0.4)

Poor 146 589 0.2(0.1-0.3) 404 0.1(0.1-0.2) 28.1 0.3(0.2-0.4)

Poorest 146 178 0.02(0.01-0.05) 68 02(0.01-0.03) 34 0.2(0.1-0.3)
Household decision Husband/ /respondents 231 506 1 299 1 104 1

Jointly 496 693 2.2(1.6-3) 54.2 2.7(1.9-3.9) 413 1.5(1.0-2.1)
Community level variable (Level-2)
Climatic zone the women reside Highland ( Ref) 310 403 1 16.8 1 6.8 1

Midland 188 718 3.7(25-5.5) 60.11  74(49-11) 569 1.6(1.1-2.5)

Lowland 229 878 106(6.7-16) 755  15(10-23) 441 29(2.0-4)
Travel time to the nearest BEMONC > =2 h(Ref) 325 548 1 36.9 1 332 1

<2h 402 704 19(14-2.7) 54.2 2(1.5-2.7) 30.1  1(0.7-1.2)*
Easiness to get transport Very difficult( Ref) 554 559 1 35.2 1 249 1

Easy 173 873 54(33-87) 826  88(5.7-13) 526 3(21-43)

" p value >0.05 non-significant variables

" Other 25 =Wolayta 15, Konso 6 and Gofa 4

™" Basic Emergency Obstetric and Newborn Care

being in the fifth wealth quantile, being involved in deci-
sion making, lowland residents, easy access to transpor-
tation, 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
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I 1-3 ANC visits
B Health facility delivery [ PNC visits

B ANC 4+ visits

MHC utilisation in the selected kebeles of Arba Minch zuria district, Gamo zone, Southern Ethiopia 2020.

Fig. 2 Proportion of Maternal health care utilization at the different clusters/kebeles in in Gamo zone, 2020

attendance all indicate a greater likelihood of health facil-
ity delivery.

Furthermore, an association also existed between PNC
use and place of residence, 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 atti-
tude towards health facilities and SBA at health facilities.

Multilevel analysis 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

Table 4 Parameter coefficients of the mixed-effects multilevel logistic regression for the three outcome variables—Empty model,

without covariates

Empty model ANC use SBA use PNC use
Random effects as community level variance 1.99 4.6 1.5

ICC 38% 58% 31%

MOR 25 39 2.2

AlC 733 719.8 804

Log likelihood (LR) deviance 364.8 3579 400

Wald x2 Reference Reference Reference
Significance of LR test vs. logistic regression (p value) <0.0001 <0.0001 <0.0001

The empty model contains no variables but partitions the variance into two component parts



Page 10 of 16

(2023) 23:96

Gurara et al. BMC Pregnancy and Childbirth

- - - L85 16T - ©O-sL)re 8€-50)5 - T8l ue> INOWag 158
- - - | - | | - | (494 )Yy < -1edU W [9ARI
(r€-C0)6'0 - (LZ-10)L0 (S'1-10)€0 - (90-10)¢0 (WL-UDLY - (G9-50)6'L pugimot
(EL=LDLY - {(LL-9L)¥Y Fv=-50)SL - (£0-C0)L0 (£'5-90)6'L (6'1-€0)80 puepin
| - L L - | | - L (494) puelybiy 2UoZ dhiewl|D
(C1-¥0)L0 (C1-¥0)L0 - (6C-L0)L (ST-L0)€'L - (8'1-90)€0°L (£1-90)0°L - Apuior
usuwom uols
L l - l L - L L - /puegsny  -159p pjoyasnoH
(L'1-T0)9 (S'1-C0)90 - (O'1-10)€0 %(90-50)10 - (€'1-10)¥0 (I'L=10)¥0 - 1591004
(€T-€0)6 (€T-¥0)60 - ('1-C0)S0 (L'l=C0)¥ 0 - (£'1-C0)90 (€'1-C0)S0 - 1004
(CT-v0)6 (€T-¥0)0'L - ('1-C0-90 #'1-C0)90 - (€€-6 ovm R o)l - WNIpa
(®1-70)8 (8'1-70)8°0 - (C1-T0)s0 (€'1-€0)90 - (Cra0IN (CT-70)60 - Yol SNJe3s JJWIou
l L - L L - | L - 19Uy -029 PloyosnoH
' 1-€0)£0 (£'1-70)6'0 - (6T-C0)9'L (97-80)5'L - «(C1-8€)89 «(C1-8'€)89 - EEN subis Jabuep
| | - | | - | | - OoN U0 SSauIeMY
6'1-90)L'L 6'1-90)1°L - (676091 (87-60)S'L - (9'1-50)80 (9'1-0)60 - pooH 318D Pa|INS
| L - L l - L L - (42Y )lood spiemol epniny
- - - - - - «£8-81)6°¢ «(8-8'1)6°¢ - SOA pajuem
- ‘ - i - - | L - ON  sem Aoueubald
(€'€-C0)80 (€€-C0)60 - - - - (€9-10)60 (rl-€0)ce - Y10
(6€-10)90 (re-1'0)£0 - - - - (Lo-g0)EL (L1-L08e - aska7 Al
l L - - - - l L - (Jo4 )owe  -dluyi3 sJayl1op
- - - (€'1-¥0)L0 (§'1-50)80 - (60-€0)90 (€0'L-€0)50 - 1ueIsal0ld uoib
- - - L L - L | - XOpPOoyuO -119Y S, 4910\
- - - (€L-nLe «(6/-51)5°€ - - - - Jaloqer/sisueq uoned
- - - | | - - - pakojdwaun  -N2J0 SIYIoN
uon
(1-90)1°L ('1-50)6'0 - (L'€-60)L'L =80l - (1'€-610)9'L (87-80)5'L - -eoNpo [eulod
uoned uon
L | - | | - L | - -NP3[BWIOJON  -BDNP3 S,I3YI0N
- - - (91-90)6'0 (L1-90)L°L - (TT-80)EL (CT-80)7L - 6C-6Gl
- - - L L - ! L - 6v-0¢€ abe s 1310
S9|CBLIBA [9A3] [ENPIAIPU|
(1D %S6)
(1D%S6) (1D %S6) HOV (1D %S6) HOV (1D %S6) YOV (1D %S6) HOV (D %S6) HOV (ID%S6) (1D %S6) HOV HOV (sd|qelieA
HOV (]3pow (ssjqenen | (sdjqerenz  (jspowt||ny) (saqenren | (s3]qenea g HOV (]9pow (sajqenea | T-19A9))
1IN}) E19PON  [9A3]) Z [SPOIN  [2A9)) L [9POIN €19POW  [9A3]) ZT|SPOIN  [9A9)) L [SPON 1IN}) € 1SPON  [9A3]) T |9PO L ISPON syuapuodsal ||y
SHI9M T UIYHM INd PaAISIDY K12A19p e 2dURPUSIIE PI|INS DNV Aue paniaday

Zz0z'eidoly1g UIayInos Ul usom 1ueubald Buowle Uonezi|in sadIAIS JHIA JO SIURUILLISISP dY1 JO SisAjeue uoissaibal d1sIBo| [oAS|INIA § 3jqel



Page 11 of 16

(2023) 23:96

Gurara et al. BMC Pregnancy and Childbirth

UOI3}14D) UOIIRWIOJU| DYIBXY = DY JUSIDLS0D) UOIIIIEd dDUBRLIRA = DdA ‘@duedyiubis A|[ed1Isiiels SMoys §0°0 > d 4 ‘papNn|dul sa|qelieA [9A3]
|eNPIAIPUI PUE [A3] J3ISN|D DY |[€) [SPOW [|N4 i€ [SPOIA ‘PIPN|DUL SD|GRLIBA [SA3] [ENPIAIPUL :Z [SPOIN ‘PAPN|DUI SS|GELIEA [9A] JS)ISND 1| [SPON ‘(I2qUinu Ul 6) 9|90 3|celieA 1a3snd (1) ‘DNJ/VES/INY B|qetien yuspuadag

an(ea
1000> L000> 1000> L000> 1000> 1000> €0000 1000> 10000>  d)y7sA HME _m._
SYe 861 44 098 L9 1454 056 [Y8 Gl X plem
SOUBIAIP (Y1)
08¢ 68¢ /8¢ 66l [443 8¢¢ eoe 8'80¢ 9s¢ pooy|ay!| 607
%S€ %L %9¢ %Sy %9t %19 )%81 %/LC %8¢ (%) D21=DdA
96/ 608 78/ 9¢9 G/9 €899 1444 9'/¥9 8'GCL ol PO Lo
¥'C 1'c ¥'C 8¢ 6C LY A L1'c L1'c HOW  _sauba1 onsi6o)
SOUBLRA  [9AS]IINW 343 JO
[9/3] 3j2gay SB 1Y-JO-SSaUPOOH
8l €l 1'c 9¢ 8¢ 6'S L0 STl €1 S199j9 Wopuey J03saL
#(SE-TVLT (6e-S¥e - - - - - - SOA
L L - - - - - - ON vas
(9'1-50)6'0 (€'1-50)£0 - «esglee (€52 D¢ - - - - SOA
L L - L L - - - - ON 2SN DNV
(L'z-5o'L (€T-90)7 S VAT 404 (91-50)80 - - - - pasedadiipm
| | - | | - - - - pasedaid ssa 9o110e1d Yodg
(€€-£0)SL - =11 *(67-9°€)0L - (6E-1S)rl «E-116L - *(S901)9T Ase3
(494 1odsuen
| - L | - | | - l JHNYIp ASA 396 01 ssauiseq
(1D %S6)
(1D %S6)  (ID%S6) HOV (1D %S6) HOV (1D %S6) HOY (1D %S6) HOV (1D %S6) HOY (1D %S6) (1D %S6) HOV HOV (s3|qetiea
4OV (I3pow (ss|qenen | (ss|qeveaz  (jspow |ny) (ss1qeuea | (s3|qenea g 4OV (I3pow (ss1qeuea T-I9A3))
1IN}) € [SPON  [3A3]) Z|SPON  [2A3]) L [9POIN €I9PON  [9A3]) Z [PPO  [2A9]) L [SPOIN 1In) € [PPO  [2A9]) T |ISPON L IPSPON syuspuodsai ||y
S)I9M T UIYHM INd PaAISIDY KJI2A1[9p Je 2dURPUSIIE PI|INS DNV Aue paniaday

(panunuod) g aqer



Gurara et al. BMC Pregnancy and Childbirth (2023) 23:96

exists in the use of MHC services between clusters
(kebeles). Accordingly, for each indicator of MHC ser-
vice utilisation, significant variation between clusters
was detected. For ANC, SBA and PNC, the Intra Cluster
Coefficient in the empty model revealed that differences
between clusters/kebele accounted for 38%, 58% and 31%
of the total variance in service utilisation, respectively.
Tables 4 and 5 provide the detailed test of goodness of fit
for the mixed-effects multilevel logistic regression for the
three outcome variables and the predictors of MHC utili-
sation respectively.

Antenatal care (ANC)

Being knowledgeable about danger signs during preg-
nancy and pregnancy planning were strong predictors of
ANC use at the individual level. Women who are knowl-
edgeable 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 community-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 significantly 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 utilisa-
tion. The likelihood of utilising ANC was about two times
higher in clusters with easy access than in clusters with-
out easy access.

Skilled birth attendance (SBA)

Concerning SBA, maternal employment status and ANC
use were found to be significant individual-level predic-
tors. 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 asso-
ciated significantly 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
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in clusters with easy access to health care facilities than
in clusters without easy access.

Postnatal care use (PNC)

In this study, two predictor variables were found to be
significantly associated with the use of PNC — one at the
individual level and one at the cluster level. At the indi-
vidual level, when compared with women who gave birth
outside the health institutions, women who had given
birth at healthcare facilities were 2.1 times more likely to
receive PNC services. At the cluster level, being from the
midland area indicated a significant increase in PNC uti-
lisation, with midlands residents 4.7 times more likely to
receive PNC services 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 the three relevant MHC services was low
in this study area compared with the national target set
for 2020 [25], and with other African nations’ MHC ser-
vice indicators [8]. An estimated 63% of the pregnant
women in the present study visited ANC services, which
was lower than the corresponding result of nearly 70%
in rural areas reported in EDHS 2019 [9]. However, the
finding is consistent with a pooled point prevalence of
ANC utilisation in Ethiopia, which was 63.7% [26].

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 health-
care 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 [27]. 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 nation-
wide [25]. About 33.4% received PNC services, which is
slightly higher than the 28.8% that EDHS [9] reported for
rural women, as well as percentages from other studies
conducted in Ethiopia [28] and Zambia [29]. However,
this finding is consistent with a point prevalence from a
systematic review in Ethiopia (32%) [30] and in a study
from Nigeria [31]. The difference could be due to the fact
that we included all visits to the health facility after child-
birth, including health check-ups 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 [32].
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At the individual level, awareness about the pregnancy
danger signs was found to be positive predictor to receive
ANC services. This finding is consistent with previ-
ous studies that found knowledge of danger signs dur-
ing pregnancy had a statistically significant association
with the utilisation of MHC services [30, 33, 34], possi-
bly 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 ser-
vices in this rural district [35].

Moreover, the likelihood of ANC visits also was sig-
nificantly higher for women with planned pregnan-
cies, which is consistent with findings from studies
conducted in other parts of Ethiopia [11, 33, 34, 36].
One possible explanation could be that women with
unplanned or mistimed pregnancies devote less atten-
tion to the pregnancy and the care required for it [26,
37]. It also is agreed that unplanned or mistimed preg-
nancy as a determinant in infrequent use of ANC has
received less attention than other individually related
barriers [38, 39]. This study suggested that efforts to
promote family planning among rural women to mini-
mise unintended pregnancy not only may increase
MHC service uptake, but also may reduce unsafe abor-
tions, which is one of the country’s leading causes of
maternal mortality [38, 40].

The study had also showed that women who engaged
in farming/labourer were more likely to receive SBA
during delivery than housewives’ This finding was con-
sistent with other studies conducted in Ethiopia [18, 32]
that also found employment is likely to enhance women’s
status, helping them develop greater confidence to make
decisions about their health, such as accessing healthcare
facilities. Moreover, employed individuals were more
likely to overcome financial constraints, which are a typi-
cal 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 benefit financially is important to improv-
ing access to existing services in the area [41].

ANC was a significant predictor of receiving SBA dur-
ing delivery [11, 13, 14]. ANC offers pregnant women the
opportunity to learn about preparing for birth and the
benefits of childbirth in a healthcare facility, which, in
turn, can influence their decision to use SBA [34]. While
we could not find any significant difference in BPCR
practice concerning SBA use, having a personalised
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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 difficulties, includ-
ing 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 facil-
ity 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 [28, 30, 42—-44].

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
[45]. Similarly, women living in Midland areas were more
likely to use PNC than highlanders. The poor socioeco-
nomic status of women in the highlands, as well as the
presence of more health services in the lowlands, could
explain this result. However, this finding also points to
the need for a contextual and localised intervention that
will benefit all women in the area [12, 46].

According to a systematic review from developing
countries, distance and increased travel time to the near-
est health care facilities have been found to be associ-
ated significantly with ANC and SBA use [46]. Similarly,
ANC and SBA uptake was lower in communities where
the healthcare facility was difficult to reach [21, 46, 47].
Consistently, this study found that having easy access to
a health facility made a considerable impact on ANC ser-
vice 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 pop-
ulation lives — the disparity makes it difficult 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, 47].

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
[47, 48] and in developed countries [49]. Women who
must travel for more than two hours and who had diffi-
culty accessing transport were less likely to give birth in
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a health centre. This result suggests that a physical acces-
sibility problem exists for rural women who want to use
existing healthcare facilities. Many women in rural areas
must walk long distances on difficult terrain or be car-
ried on a traditional stretcher to reach a health centre.
This journey through the hills under difficult geographi-
cal 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 [50].

Making these services physically accessible through
the establishment of maternity waiting homes (MWHs),
which are facilities that house pregnant women during
the final few days or weeks of their pregnancies, provides
easier access to nearby healthcare facilities and is one of
the common practices in developing countries, includ-
ing Ethiopia [51, 52]. 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
[52, 53]. As a result, integrating MWHs into the health
system while maintaining an explicit link to the commu-
nity should make it easier for women living in rural and
remote areas to access facilities [54].

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 relevant MHC indicators and tried to iden-
tify determinants at individual and community levels to
provide a complete picture of maternal health, as well as
valuable information for policymakers that can be used
when planning context-specific interventions.

However, the findings 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 influenced the data’s internal validity. Recall bias
was reduced by focussing on the most recent birth dur-
ing the past five years, and the interviews were conducted
in private places to reduce social desirability bias and
reassure participants on data confidentiality. 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 dis-
tance, but rather derived it from respondents and data
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collectors’ estimates. The extent to which this proxy vari-
able truly reflects the distance to services is uncertain.

Conclusions

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 low-
lands 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
significant cluster-level variation in the utilisation of the
three MHC indicators in the area.

Knowledge about danger signs during pregnancy also
was found to be a predictor of ANC use among individ-
ual-level factors. Thus, designing context-specific inter-
ventions 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 educa-
tion, boosting community awareness programmes with
an emphasis on obstetric danger signs of pregnancy and
family planning will be important in improving MHC ser-
vice 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. To increase the utilisation of MHC services
in the district, in addition to interventions targeting indi-
vidual-level factors, a strong need exists to focus on com-
munity and district-level interventions, with a particular
emphasis on the highland clusters. 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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