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The maternal continuum of care (CoC) is comprehensive healthcare provided for women during 
pregnancy, childbirth, and postpartum. Equitable maternal CoC can reduce the risk of maternal and 
neonatal mortality. We examined inequalities in the completion of maternal continuum of care, 
and factors associated with CoC among reproductive age women in Ethiopian using the 2019 mini-
Ethiopian Demographic and Health Survey (mini-EDHS). The concentration curve and concentration 
curve index were used to examine socioeconomic inequalities in maternal CoC. Odds ratios were 
used to assess associations, with significance at p < 0.05. Overall, 23.97% (95% CI 21.63–26.48) of 
women completed maternal continuum of care. There was pro-rich inequality in the completion of 
maternal CoC in Ethiopia (Concentration index: 0.244 (95% CI 0.177–0.311, p ≤ 0.001)), rural resident 
(Concentration index: 0.146 (95% CI 0.087–0.205, p ≤ 0.001)), and urban resident (Concentration index: 
0.154 (95% CI 0.045–0.263, p ≤ 0.01)). Being urban resident (adjust odds ratio (AOR) = 1.59, 95% CI 
1.09–2.33), attaining secondary (AOR = 1.67, 95% CI 1.19–2.33), or higher education (AOR = 1.93, 95% 
CI 1.30–2.87), and early initiation of antenatal care (AOR = 1.97, 95% CI 1.61–2.41) were positively 
associated with the completion of maternal CoC. However, belonging to pastoral region (Afar or 
Somali) (AOR = 0.46, 95% CI 0.28–0.77), belonging to poorest (AOR = 0.58, 95% CI 0.37–0.92) or middle 
(AOR = 0.62, 95% CI 0.40–0.96) wealth quintile, not being informed about obstetric danger signs 
(AOR = 0.54, 95% CI 0.43–0.66), and blood pressure not being measured (AOR = 0.53, 95% CI 0.32–0.85) 
were negatively associated with maternal CoC. The results of this study revealed that completion 
of the maternal continuum of care was low in Ethiopia and there was a significant inequality in the 
completion of maternal CoC across wealth status, place of residence, and educational status. Targeted 
strategies are needed to improve maternal healthcare utilization among disadvantaged women, 
particularly those in rural areas, with low education, and from poor households. Interventions should 
focus on improving access, promoting early and high-quality ANC, and providing culturally tailored 
services.
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Equity in maternal health care is a key to achieve sustainable development goal (SDG) # 31. Inequality in health is 
defined as countable variations in health across different subgroups of the population2. Inequalities in maternal 
health due to healthcare access limitations are unjust and avoidable3. To minimize these inequalities, Ethiopia 
designed multiple initiatives, including following fee-exemption policies, strengthening community-based 
health services4, scaling up community-based health insurance (CBHI)5, and expanding primary health care6. 
Despite these efforts, studies suggested the persistence of inequities in maternal service utilization7,8, even with 
an increasing trend between 2000 and 20169.

Narrowing disparities in access to maternal health services reduces maternal mortality10. Maternal death 
from pregnancy complications is not merely a health issue. It is also social injustice and gender inequality11. 
Around 80% of maternal mortality and many causes of neonatal death are preventable and curable12. The burden 
of maternal death is higher in low-income countries and substantially affects the disadvantaged population13. 
According to the World Health Organization (WHO) report, 287,000 maternal deaths were reported globally 
in 2020, and sub-Saharan Africa shares 70% of the burden. Ethiopia had more than 10,000 maternal deaths in 
202014. An estimated 69% of maternal deaths occur in health facilities, while 17% take place at home and 13.6% 
occur en route to a health facility15.

The WHO launched a continuum of care (CoC) to improve maternal and neonatal health16. Maternal CoC 
is care provided during pregnancy, birth, and postnatal period17,18. The approach facilitates the delivery of 
appropriate intervention at the right time19 to reduce maternal and neonatal deaths and disabilities18. However, 
existing studies suggest the presence of inequalities in the completion of maternal CoC20,21. Women who belong 
to the wealthier quintile, live in urban, attend higher education levels, and have access to mass media tend to 
complete maternal CoC more than their counterparts21,22.

Previous studies have focused on the magnitude and factors affecting maternal health services utilization for 
specific services23–25, lacking information on the full package of interventions starting from ANC to institutional 
birth and PNC. Other studies focused on maternal CoC were conducted in specific areas and did not provide 
nationally representative evidence, with relatively small sample sizes26–28. However, studies focusing on and 
analyzing Ethiopian Demographic Health Survey (EDHS) data on CoC completion and dropout29–31 did not 
encompass the concept of inequality. Furthermore, studies focusing on inequality have identified inequalities 
in separate maternal healthcare services rather than adopting the continuum or integrated approach8,9,32. A few 
studies have examined inequalities in the continuum of maternal health care33, yet lack detailed information 
about inequalities in maternal CoC. Therefore, to fill these gaps, this study aims to determine population-based 
inequalities and factors associated with the completion of maternal CoC using the most recent population-
based 2019 mini-EDHS. The findings of this study will help policymakers and program planners in developing 
systematic policies, strategies, and programs to benefit the disadvantaged subgroups of women.

The maternal CoC approach facilitates the delivery of appropriate intervention at the right time19 to reduce 
maternal and neonatal deaths and disabilities18. However, existing studies have indicated the presence of 
inequalities in maternal CoC completion among women in different socioeconomic and demographic subgroups 
in sub-Saharan Africa20. Therefore, acknowledging the existence of health inequity and monitoring progress and 
trends over time are priority actions in addressing inequality3.

Methods and materials
Study design and setting
This study used the 2019 mini-EDHS data, which used a population-based cross-sectional design34. This study 
used the 2019 mini-EDHS dataset, collected through a population-based cross-sectional design. Data access is 
open for research, with permissions waived for approved studies, obtainable through DHS Program registration 
(https://dhsprogram.com). We accessed the official DHS Program permission letter, confirming authorized data 
use and adherence to ethical guidelines. We accessed the data on 11/10/2022. The 2019 mini-EDHS is the second 
mini-EDHS conducted in the country, next to the 2014 mini-EDHS.

Study population
All women aged 15–49 who lived in the selected enumerated areas, gave birth within five years before the 2019 
mini-EDHS, and who had at least one ANC visit for their last child were the study population.
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Inclusion and exclusion criteria
This study included women who gave birth 5 years before the 2019 mini-EDHS and had at least one ANC visit. 
Women who had missing data for the outcome variables were excluded from the analysis.

Sample size determination and sampling procedure
From a total of 8885 interviewed reproductive age group women, 3979 women gave birth five years before 
the survey, of which 1061 women had no ANC during their last pregnancy34. Hence, we included 2,918 
reproductive-age group women with weighed samples of 2913 women in the final analysis. The mini-EDHS 
used a stratified two-stage cluster sampling technique. Urban and rural areas in each region of Ethiopia were 
stratified and separated. Population census was used as a sampling frame for the first stage of sample selection 
and has information about the enumeration areas (EAs), the estimated number of households, and the type of 
residence34 (Fig. 1).Fig. 1

Measurements
The dependent variable in this study was the completion of maternal continuum of care. Women who had at 
least four ANC visits, gave birth at the health facility, and received at least one PNC services (before or after 
discharge from the health institution within six weeks after giving birth) were coded as a complete continuum of 
care. Incomplete CoC declared that women who started ANC service failed to receive any of the three services 
(ANC4+, institutional delivery, and PNC)29.

We broadly categorized the independent variables into community-level and individual-level factors. The 
community-level factors included region (regional administrations) and place of residence (urban vs rural). 
The individual-level factors included socio-demographic and economic, obstetrics, and service-related factors. 
Socio-demographic and economic factors included age, marital status, religion, educational status, sex of 
household head, wealth index, and community-based health insurance coverage. Obstetric factors included 
parity and age at first birth. Service-related factors included first ANC initiation, informed on pregnancy danger 
signs, blood pressure measured, and blood and urine samples taken.

Operational definitions
Completed continuum of maternal health care: If the women had four or more ANC visits, institutional birth, and 
at least one PNC within six weeks after giving birth31.

Antenatal care service utilization: Women having at least one antenatal care visit35.
Institutional birth: Births that occur in the health facility34.

Fig. 1.  Sampling procedures of the Ethiopian 2019 mini-Demographic and Health Survey. EAs, enumeration 
areas; HHs,households; ANC, antenatal care.
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Types of society: Pastoralist (comprising regional administrations that include Afar and Somali); agrarian 
(encompassing Tigray, Amhara, Oromia, Benishangul, Southern Nations, Nationalities and Peoples’ Region 
SNNPR); and city dweller (Addis Ababa, Dire Dawa, and Harar)36–38.

Parity: The total number of children ever born from women; and considered as primiparous if women have 
one child, multiparous if women have two to four children, and grand-multiparous if women have five and above 
children17,29.

Timing of first ANC visit: Time when pregnant women visit the health facility for the first time; and considered 
as early if the women received ANC service within the first 12 weeks and late if the women received ANC service 
after 12 weeks of gestation39.

Data processing and analysis
A STATA format of the 2019 mini-EDHS datasets was downloaded, extracted, cleaned, recoded, and analyzed. 
All the descriptive and inequality analyses were weighted to compensate for the unequal probability of selection 
between the strata. The complex nature of the data was adjusted by introducing cluster to the multilevel model.

The concentration curve shows inequality by plotting the cumulative proportion of the continuum of maternal 
care (y-axis) against the cumulative proportion of the population (x-axis) among the possible socioeconomic 
factors. The concentration index is defined as twice the area between the concentration curve and the line of 
equality (the 45-degree line). It takes a value between − 1 and + 1. The convention is that the index becomes 0 
in the absence of inequality in the completion of maternal CoC, and the concentration curve lies on the line 
of equity. The index takes a negative value when the curve lies above the line of equality, which indicates a 
disproportionate concentration of the health variable among the disadvantaged, and the index takes a positive 
value when it lies below the line of equality40.

The concentration index (C) can be computed as follows.

	
C = 2

µ
cov (h, r)

where h is the healthcare outcome of interest (i.e., completion of maternal CoC), μ is the mean of h and r, and r 
is the rank of an individual living standards variable. We used 95% CIs for the concentration index.

We determined the concentration curve for only four (Tigray, Amhara, Oromia, SNNPR) regions with 
adequate sample size. Despite Addis Ababa having a relatively sufficient sample size, the income distribution 
of the participants was predominantly concentrated in the richer and richest subgroups. Hence, we opted to 
exclude them from this particular analysis.

Due to the hierarchical nature of demographic and health survey data, women within the same cluster 
may exhibit greater similarity than those in different cluster. Such inherent clustering can potentially violate 
the assumption of independence and equal variance across clusters. This assumption was checked using the 
intra-class correlation coefficient (ICC), which shows the proportion of the total variance in the completion 
of maternal CoC attributable to clustering. Multilevel logistic regression model is preferred over single-level 
logistic regression to appropriately account for this clustering effect.

A total of four models were fitted. The first model (null model) was fitted without any predictor. The ICC 
in the null model was 25.9% (0.259). The second model was fitted with community-level factors alone. The 
third model was fitted with individual-level factors alone. The fourth model was fitted with both individual and 
community-level factors.

Both bi-variable and multivariable analyses were employed. Variables with P-value ≤ 0.25 in the bi-variable 
two-level binary logistic regression were candidates for the multivariable model. However, some variables like 
marital status and CBHI were considered important variables and forced into the final multivariable multilevel 
logistic regression model. Adjusted Odds Ratio (AOR) with a 95% Confidence Interval (CI) and p < 0.05 in the 
final multivariable model was used to declare statistically significant.

Results
Community level factors
More than one-third of the respondents (37%) were from the Oromia region, followed by 19.1% from the 
Southern Nations, Nationalities, and Peoples’ Region (SNNPR). The fewest respondents were from the Harari 
region (0.3%), followed by Dire Dawa and Gambela regions (0.6%); 70.3% of respondents were rural residents 
(Table 1).

Individual level factors
Socio-demographic and economic status
The mean (± standard deviation (SD)) age of the respondents was 27.5 (± 0.15) years, with 53.0% falling within 
of 25–34 age category. The majority, 94.3% of the participants, were married, 41.8% identified themselves as 
Orthodox Christian religion followers, and 44.0% reported never attending formal education. Additionally, 87% 
of households were headed by men, 33.8% belonged to the lowest wealth quintile, and 30% were enrolled in 
CBHI. Moreover, 84.2% of women with no formal education, 86.4% of those in the lowest wealth quintile, and 
77.8% of women not enrolled in CBHI did not complete the maternal CoC (Table 2).

Maternal obstetrics and service related factors
Nearly half, 47% of respondents were multiparous, 40% gave their first birth before the age of 18 years, 62.7% 
started ANC late, 60% were informed about pregnancy danger signs, and 88.1% reported their blood pressure 
was measured. Regarding laboratory testing, 78.8% reported their blood sample received, while 73.8% reported 
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their urine samples received for investigation during ANC visits. Furthermore, 81.5% of women whose age at 
first birth was below 18, 82.8% of those who initiated ANC late, and 82.6% of grand multiparous women did not 
complete maternal CoC (Table 3).

Dropout rate of components of maternal continuum of care
From a total of 2913 weighted samples of women who had at least one ANC visit, 1225 (42%) dropped out during 
ANC follow-up, having had less than four ANC visits. Of the 1688 women who had four or more ANC visits, 
445 (26.4%) women dropped out and gave birth at home. Of the remaining 1243 women who gave birth at the 

Variables Continuum of care

Incomplete, n (%) Complete, n (%) Total, n (%)

1 Age in years

15–24 543 (18.6) 214 (7.4) 757 (26.0)

25–34 1198 (41.1) 347 (11.9) 1545 (53.0)

35–49 474 (16.3) 137 (4.7) 611 (21.0)

2 Marital status

Single 9(0.3) 4(0.1) 13(0.4)

Married 2085(71.6) 660(22.7) 2745(94.3)

Widowed 24(0.8) 2(0.1) 26(0.9)

Divorced 97(3.3) 32 (1.1) 129 (4.4)

3 Religion

Orthodox 845 (29.0) 372 (12.8) 1217 (41.8)

Protestant 660 (22.6) 133 (4.6) 793 (27.2)

Muslim 682 (23.4) 190 (6.5) 872 (29.9)

Others* 28 (1.0) 3 (0.1) 31 (1.1)

4 Educational status

No formal education 1076 (37.0) 202 (7.0) 1278 (44.0)

Primary 856 (29.3) 294 (10.1) 1150 (39.4)

Secondary 199 (6.8) 134 (4.6) 333 (11.4)

Higher 84 (2.9) 68 (2.3) 152 (5.2)

5 Sex of the household head
Male 1941 (66.6) 590 (20.3) 2531 (86.9)

Female 274 (9.4) 108 (3.7) 382 (13.1)

6 Wealth status

Poorest 357 (12.3) 40 (1.4) 397 (13.7)

Poorer 493 (16.9) 94 (3.2) 587 (20.1)

Middle 482 (16.5) 107 (3.7) 589 (20.2)

Richer 441 (15.1) 135 (4.7) 576 (19.8)

Richest 442 (15.2) 322 (11.0) 764 (26.2)

7 Enrolled in CBHI
No 1592 (54.6) 454 (15.6) 2046 (70.2)

Yes 623 (21.4) 244 (8.4) 867 (29.8)

Table 2.  Completion of the continuum of maternity care by individual-level factors of socio-demographic and 
economic factors of reproductive age women in Ethiopia, 2019 (n = 2913).

 

Variables

Continuum of care

Incomplete, n (%) Complete, n (%) Total, n (%)

1 Region

Tigray 160 (5.5) 110 (3.8) 270 (9.3)

Afar 26 (0.9) 6 (0.2) 32 (1.1)

Amhara 524 (18.0) 187 (6.4) 711 (24.4)

Oromia 877 (30.1) 199 (7.0) 1076(37.1)

Somali 59 (2.0) 4 (0.1) 63 (2.1)

Benishangul 27 (0.9) 12 (0.4) 39 (1.3)

SNNPR 452 (15.5) 106 (3.6) 558 (19.1)

Gambela 13 (0.5) 3 (0.1) 16 (0.6)

Harari 7 (0.2) 2 (0.1) 9 (0.3)

Addis Adaba 59 (2.0) 62 (2.1) 121 (4.1)

Dire Dawa 11 (0.4) 7 (0.2) 18 (0.6)

2 Residence
Urban 552 (18.9) 313 (10.8) 865 (29.7)

Rural 1663 (57.1) 385 (13.2) 2,048 (70.3)

Table 1.  Completion of the continuum of maternity care by community-level factors of reproductive age 
women in Ethiopia, 2019 (n = 2913).
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health facility, 545 (56.2%) women did not receive one PNC checkup. Overall, from the total of 2913 women who 
booked for ANC, 2215 (76.03%) missed at least one service from ANC, birth, or postnatal care (Fig. 2).

Utilization of components of continuum of maternal health care
Out of the total respondents, 23.97% (95% CI 21.63, 26.48) of women completed the continuum of maternal 
health care in Ethiopia. Specifically, 58% completed ANC4+, 64.6% of women gave birth at a health facility, and 
38.48% had at least one postnatal care (Fig. 3).

Inequalities in the completion of continuum of care
From 865 urban and 2048 rural residents surveyed, (36.18%) of urban and (18.79%) of rural residents completed 
the maternal continuum of care. Residence-based relative inequality in the completion of maternal continuum 
of care was 1.93.

The proportion of women who completed the maternal CoC in the Tigray was 40.74%, while it was 18.46% 
in the Oromia. Region-based absolute inequality in the completion of maternal continuum of care was 22.28 
percentage points.

In Tigray, 50.70% of women from the rich subgroup and 28.40% from the poor subgroup completed maternal 
CoC care. Similarly, in the Oromia, 25.40% of women from the rich subgroup and 10.40% from the poor 
subgroup completed maternal CoC. Regarding urban and rural residence, in Tigray, 62.10% of urban women 
and 30.60% of rural women completed maternal CoC. In Oromia, 25.00% of urban women and 31.60% of rural 
women completed maternal CoC. In SNNPR, 14.30% of rural women and 16.70% of urban women completed 
maternal CoC.

Residence-based relative inequality in the completion of maternal CoC was 2.21 in SNNPR, 2.03 in Tigray 
and 1.49 in Oromia. Wealth-based relative inequality in the completion of the maternal continuum of care was 
2.44 in Oromia, 2.38 in Amhara and 1.78 in Tigray (Fig. 4).

There was wealth-based pro-rich inequality in the completion of maternal CoC in Ethiopia (Concentration 
index: 0.244 (95% CI 0.177, 0.311)).

The positive concentration index for ANC 4+, institutional birth, and completion of CoC confirm the 
existence of pro-rich distribution. However, the concentration index for PNC was insignificant among urban 
residents, indicating no difference in the utilization of PNC services among urban resident women who belong 
to different socioeconomic statuses. The negative concentration index for ANC < 4 and home birth indicate poor 
women disproportionally received incomplete ANC and gave birth at home. Except for home birth and ANC 4+ 
there is a slight to large inequality among rural residents than urban. Wealthier urban and rural resident women 
completed maternal CoC more than poor women (Fig. 5).

Education-related absolute inequality for the completion of maternal continuum of care among women who 
attended higher education (44.7%) and had no formal education (15.8%) was 28.9 percentage points (Fig. 6).

The concentration curve for all selected regions lay below the line of equity, confirming that completion of 
continuum of care was disproportionately concentrated among women from wealthier households (Fig. 7).

Variables

Continuum of care

Incomplete, n (%) Complete, n (%) Total, n (%)

Maternal obstetric factors

 Parity

Primiparous 443 (15.2) 245 (8.4) 688 (23.6)

Multiparous 1062 (36.4) 303 (10.5) 1365 (46.9)

Grand-multiparous 710 (24.4) 150 (5.1) 860 (29.5)

 Age at first birth
< 18 948 (32.5) 215 (7.4) 1163 (39.9)

≥ 18 1267 (43.5) 483 (16.6) 1750 (60.1)

Service-related factors

 ANC Initiation
Early 704 (24.1) 384 (13.2) 1088 (37.3)

Late 1511 (51.9) 314 (10.8) 1825 (62.7)

 Told about danger sign
No 997 (34.2) 170 (5.8) 1167 (40.0)

Yes 1218 (41.8) 528 (18.2) 1746 (60.0)

 Blood pressure measured
No 304 (10.4) 43 (1.5) 347 (11.9)

Yes 1911 (65.6) 655 (22.5) 2566 (88.1)

 Blood sample taken
No 554 (19.0) 63 (2.2) 617 (21.2)

Yes 1661 (57.0) 635 (21.8) 2296 (78.8)

 Urine sample taken
No 689 (23.7) 73 (2.5) 762 (26.2)

Yes 1526 (52.3) 625 (21.5) 2151 (73.8)

Table 3.  Completion of maternal continuum of care by maternal obstetric factors and service provided for 
reproductive age women in Ethiopia, 2019 (n = 2913).
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Fig. 3.  Overall utilization of components of continuum of maternal health care services in Ethiopia, 2019.

 

Fig. 2.  Diagram shows prevalence and dropout of components of continuum of maternal health services 
among reproductive age women in Ethiopia, 2019. ANC, antenatal care; PNC, postnatal care.
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Fig. 5.  Concentration indexes that show socioeconomic inequalities in maternal health service utilization and 
completion of continuum of care, mini-EDHS 2019.

 

28
.4
0%

15
.9
0%

10
.4
0%

12
.4
0%

27
.0
0%

20
.0
0%

19
.2
0%

11
.5
0%

50
.7
0%

37
.8
0%

25
.4
0%

27
.5
0%

62
.1
0%

37
.4
0%

25
.0
0%

31
.6
0%

30
.6
0%

22
.3
0%

16
.7
0%

14
.3
0%

0%

10%

20%

30%

40%

50%

60%

70%

Fig. 4.  Percentages of women who completed continuum of maternal health care in each subgroup of wealth 
status and residence, mini-EDHS 2019.
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Factors associated with the completion of continuum of maternal healthcare
In the multivariable analysis region, the log-likelihood ratio (LLR) and Akaike Information Criteria (AIC) 
measure were used to compare models. AIC was small for the fourth model (AIC = 2912.07) as compared to 
the random intercept-only model or null model (AIC = 3156.072), a model with only community-level factors 
(AIC = 3062.942), and a model with only individual-level factors (AIC = 2919.11). The log-likelihood (LL) 
was high for model fourth (LL = − 1429.0395) as compared to the random intercept-only model or null model 
(LL = − 1576.0359), a model with only community-level factors (LL = − 1526.04709), and a model with only 
individual-level factors (LL = − 1435.7633). Therefore, the fourth model was best fitted. The variance (SE), intra-

Fig. 7.  Concentration curves for the completion of continuum of care for selected Ethiopian regions, mini-
EDHS 2019. SNNPR, Southern Nations, Nationalities, and Peoples' Region.

 

Fig. 6.  Percentages of women who completed continuum of maternal health care by their educational status, 
mini-EDHS 2019.
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class correlation coefficient (ICC), and median odds ratio (MOR) of the random effect model for the null model 
were 1.15 (0.83, 1.60), 25.9%, and 2.77, respectively.

Factors such as region, types of society (agrarians, pastoralists, city dwellers), residence, educational status, 
wealth index, ANC initiation, informed about danger signs, and blood pressure measured had significant 
associations with the completion of the continuum of maternal health care. Accordingly, the odds of completing 
the continuum of maternal health care were 54% (AOR = 0.46, 95% CI 0.28, 0.77) less among women who 
belong to pastoralist compared to women who belong to agrarian. The odds of completing the continuum of 
maternal health care were 1.6 (AOR = 1.59, 95% CI 1.09, 2.33) times higher among urban resident women. The 
odds of completing the continuum of maternal health care were 1.7 (AOR = 1.67, 95% CI 1.19, 2.33) times, and 
2.0 (AOR = 1.93, 95% CI 1.30, 2.87) times higher among women who attend secondary or higher education 
respectively compared to women who did not attend any formal education. The odds of completing the 
continuum of maternal health care were 42% (AOR = 0.58, 95% CI 0.37, 0.92) less among women who belonged 
to the poorest wealth quintile and 38% (AOR = 0.62, 95% CI 0.40, 0.96) less among women who belonged to the 
middle wealth quintile compared to women who belong to richest wealth quintile. The odds of completing the 
continuum of maternal health care were 2.0 (AOR = 1.97, 95% CI 1.61, 2.41) times higher among women who 
initiate ANC early. The odds of completing the continuum of maternal health care were 46% (AOR = 0.54, 95% 
CI 0.43, 0.66) less among women who were not informed about pregnancy danger signs, and 47% (AOR = 0.53, 
95% CI 0.32, 0.85) less among women whose blood pressure was not measured (Table 4).

The value of median odd ratio (MOR) (2.77) in the null model depicts that there was a variation of completion 
of the continuum of care between clusters when we randomly select women from two clusters, women from 
clusters that have a high proportion of completion of the continuum of care were 2.77 times more to complete 
continuum of care as compared to women from low proportion of continuum of care cluster. The proportional 
change in variance (PCV) value in the fourth model (70.4%) depicted that 70.4% of the variability of completion 
of the continuum of care was explained by both the individual-level and community-level factors.

Discussion
This study examined proportion of, inequalities in, and factors associated with completion of maternal CoC 
among reproductive age group women who had at least one ANC in Ethiopia. The proportion of women who 
received a complete continuum of care was 23.97%. There were inequalities in the completion of maternal CoC 
across different socio-demographic and economic factors. Place of residence, region, wealth status, educational 
status, time to initiation ANC services, informed about obstetric danger signs, and blood pressure measured 
during pregnancy were significantly associated with the completion of maternal CoC.

The overall completion of continuum of maternal health care was low. This implies that large numbers of 
women failed to complete the maternal CoC, and healthcare facilities failed to keep women who booked for 
ANC services in the maternal CoC pathway. This might have contributed to consistently high maternal as well 
as neonatal mortality and morbidity18. Our finding showed that more dropouts were identified between the 
institutional birth and PNC services. This is similar to studies conducted in Ethiopia31. The possible reason could 
be postnatal care is the most neglected and the weakest of all reproductive and child health programs41.

Out of women who gave birth at health institutions, 36.6% of women did not receive PNC before discharge. A 
study done across sub-Saharan African countries revealed that 71.7% of women received PNC before discharge, 
with the rate ranging from 27% in Eswatini to 94% in Burkina Faso42. Despite guideline recommendations43, it 
was observed that more educated, wealthier, and urban women received pre-discharge postnatal health checkups 
more than their less-educated, poor and rural counterparts42. Furthermore, a study utilizing Ugandan DHS data 
revealed that 35% of women did not receive immediate PNC service after they gave birth in health facilities44. 
The odds of receiving immediate PNC were higher among women who gave birth in a private health facility45. 
Conversely, a study conducted in Ethiopia revealed that giving birth at a health facility was negatively associated 
with immediate postnatal care utilization46. This may be attributed to women discharging themselves early to 
avoid additional fees47 or to factors such as poor quality of care, lack of support, verbal or physical abuse, and 
neglect by health care professionals during childbirth48. Other potential factors include low implementation 
of immediate postnatal care guidelines by healthcare professionals49 and insufficient healthcare professionals, 
leading to increased workload and job dissatisfaction50.

We observed inequalities in the completion of maternal CoC, with urban residents more likely to complete 
it than rural residents. This finding aligns with findings from previous studies in Ethiopia29,51 and Ghana52. Our 
findings highlight regional inequalities in maternal CoC completion, with an absolute inequality of 22.28%. This 
finding is consistent with a study conducted in Ethiopia53,54 and Pakistan55.

In the Tigray and SNNPR regions, disparities based on residence were more pronounced than those based on 
wealth in the completion of maternal CoC. On the contrary, in the Oromia and Amhara regions, wealth-based 
disparities were more pronounced than residence-based disparities. A study conducted in rural areas of Tigray 
further supports this finding, highlighting that the maldistribution of health facilities, long distances, lack of 
transportation, and inconvenient topography and weather conditions significantly hinder rural resident women 
from accessing recommended maternity services56. Similarly, evidence from rural areas of SNNPR reinforces 
this finding. These studies indicate that women in these areas face multiple barriers, including limited awareness 
of maternal health services, cultural influences, and unsupportive social norms. In addition, unwelcoming 
attitudes from healthcare providers, geographic inaccessibility, and the widespread availability of TBAs who 
facilitate home deliveries further deter women from utilizing facility-based care57,58. In the Oromia and Amhara 
regions, the active engagement of HEWs in rural areas may have contributed to narrowing residence-based 
disparities in maternal health service utilization. Consequently, wealth-related barriers appear to be a more 
prominent source of inequality in these regions59,60. In contrast, a qualitative study conducted among HEWs and 
midwives in Tigray revealed that, despite the availability of HEWs, health posts, and partial ambulance services, 
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the challenging geographical terrain continues to hinder access to maternal health services61. This implies a need 
for targeted interventions tailored to each region’s specific challenges.

The positive concentration index for ANC 4+, institutional birth, and completion of maternal CoC confirm 
the existence of pro-rich distribution of these services. However, the negative concentration index for ANC < 4 
and home birth indicate that incomplete ANC utilization and home births are disproportionally prevalent 
among poorer women. Moreover, we found that urban residents exhibited higher inequalities in home birth 
compared to rural residents, consistent with a study using Ghana DHS data that highlighted elevated odds of 
home births among urban residents in the poorest wealth quintile62. Interestingly, regardless of wealth status, 
rich women from rural areas opt for home birth, potentially blurring socioeconomic inequalities among rural 
residents. This assertion is supported by a case–control study in rural Ethiopia, where wealth status was not a 
determinant factor for home birth63. The decision for home birth among rural women could be influenced by 
factors such as the opportunity for psychological support from family members, access to culturally acceptable 
food, the ability to adopt preferred birthing positions, and culturally accepted placenta disposal methods64–66.

Variables Crude OR (95% CI) P-value

Model 1a Model 2b Model3c

AOR (95% CI) P-value AOR (95% CI) P-value AOR (95% CI) P-value

Religion

Agrarian Ref Ref Ref

Pastoralist 0.44 [0.26–0.74] 0.002 0. 39 [0.23–0.63] ≤ 0.001 0. 46 [0.28–0.77] 0.003

City dweller 2.61 [1.86–3.67] ≤ 0.001 1.20 [0.83–1.74] 0.319 0.83 [0.58–1.19] 0.312

Residence
Urban 3.97 [2.95–5.34] ≤ 0.001 2.48 [2.48–4.95] ≤ 0.001 1.59 [1.09–2.33] 0.015

Rural Ref Ref Ref

Marital status

Single 0.59 [0.16–2.11] 0.417 0.39 [0.11–1.41] 0.155 0.36 [0.10–1.29] 0.119

Married Ref Ref Ref

Widowed 1.32 [0.53–3.29] 0.547 0.35 [0.62–3.92] 0.347 1.56 [0.61–3.93] 0.345

Divorced 1.19 [0.80–1.75] 0.382 0.43 [0.78–1.79] 0.434 1.12 [0.73–1.70] 0.593

Religion

Orthodox 1.57 [1.19–2.08] 0.001 1.30 [1.02–1.67] 0.034 1.14 [0.87- 1.48] 0.343

Muslim Ref Ref Ref

Others* 0.91 [0.64–1.31] 0.638 0.85 [0.61–1.17] 0.328 0 .71 [0.50–1.01] 0.060

Educational status

No education Ref Ref Ref

Primary 1.55 [1.24–1.94] 0.000 1.24 [0.98–1.59] 0.073 1.22 [0.96–1.56] 0.103

Secondary 2.71 [2.00–3.67] 0.000 1.70 [1.22–2.37] 0.002 1.67 [1.19–2.33] 0.003

Higher 4.07 [2.84–5.85] 0.000 1.90 [1.33–2.93] 0.001 1.93 [1.30–2.87] 0.001

Wealth index
Poorest 0.18 [0.12–0.25] ≤ 0.001 0.39 [0.27–0.56] ≤ 0.001 0.58 [0.37–0.92] 0.022

Poorer 0.28 [0.20–0.38] ≤ 0.001 0.56 [0.39–0.79] 0.001 0.72 [0.46–1.10] 0.132

Middle 0.29 [0.21–0.40] ≤ 0.001 0.49 [0.35–0.69] ≤ 0.001 0.62 [0.40–0.96] 0.031

Richer 0.38 [0.28–0.52] ≤ 0.001 0.58 [0.42–0.79] 0.001 0.71 [0.48–1.05] 0.086

Richest Ref Ref Ref

Enrolled in CBHI
No Ref Ref Ref

Yes 1.05 [0.85–1.28] 0.650 1.07 [0.87–1.31] 0.532 1.06 [0.86–1.30] 0.552

Parity

Primiparous 1.37 [1.09–1.71] 0.005 1.19 [0.95–1.51] 0.128 1.21 [0.95–1.53] 0.111

Multiparous Ref Ref Ref

Grand-multiparous 0.85 [0.67–1.08] 0.205 1.22 [0.94–1.58] 0.130 1.22 [0.94–1.58] 0.136

Age at first birth
< 18 0.76 [0.62–0.94] 0.011 0.96 [0.78–1.19] 0.752 0.97 [0.78–1.21] 0.803

≥ 18 Ref Ref Ref

ANC initiation
Early 2.59 [2.13–3.16] ≤ 0.001 1.95 [1.59–2.38] ≤ 0.001 1.97 [1.61–2.41] ≤ 0.001

Late Ref Ref Ref

Informed on danger sign
No 0.41 [0.33–0.50] ≤ 0.001 0.53 [0.33–0.86] 0.010 0.54 [0.43–0.66] ≤ 0.001

Yes Ref Ref Ref

BP measured
No 0.29 [0.18–0.46] ≤ 0.001 0.51 [0.32–0.83] 0.006 0.53 [0.32–0.85] 0.009

Yes Ref Ref Ref

Blood sample taken
No 0.35 [0.25–0.49] ≤ 0.001 0.77 [0.52–1.14] 0.193 0.77 [0.52–1.14] 0.199

Yes Ref Ref Ref

Urine sample taken
No 0.36 [0.27–0.49] ≤ 0.001 0.76 [0.50–0.91] 0.138 0.75 [0.52–1.07] 0.117

Yes Ref Ref Ref

Table 4.  Multilevel mixed-effect logistic regression analysis to determine factors associated with the 
completion of continuum of maternal health care among women in Ethiopia, 2019. Bold values indicate 
statstically significant results (P<0.05); * Catholic and traditional religion followers.
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The regression analysis further revealed lower odds of completing maternal CoC among women from the 
poorest or middle-wealth quintile compared to the richest wealth quintile. This finding corroborated with 
studies in India67, Cambodia68, and Sierra Leone69. This suggests that economically disadvantaged women 
face barriers such as direct70, indirect71, or opportunistic72 costs associated with maternal healthcare services. 
A recent systematic review and meta-analysis conducted in Ethiopia supports this finding, showing that the 
poorest households bear the highest burden of out-of-pocket health expenditures73.

These findings confirmed that the current maternal health services disproportionately benefit affluent women, 
highlighting the need to address socioeconomic disparities. Empowering women economically and giving them 
control over their income may enhance the completion rate of maternal CoC more than disadvantaged women, 
and implies that improving the economic status of women and enabling them to control over their income 
may increase the completion rate of maternal CoC, ensuring equitable access to essential services. However, a 
study conducted in Ethiopia using the 2016 DHS data found no significant association between wealth status 
and completion of Maternal CoC54. This result may stem from the study’s inclusion criteria, which focused on 
women who received at least four ANC visits. In contrast, evidence suggests that poorer women often do not 
attain this level of care74.

The socioeconomic disparities in PNC utilization among urban residents were statistically insignificant, 
suggesting that women’s knowledge about PNC services may be an important predictor of service utilization 
among urban residents75. Additionally, sociocultural and religious beliefs may limit access to PNC services. In 
some communities, women and their newborns are expected to remain indoors for a specific period after birth, 
often until the baptism ceremony76. Furthermore, some mothers are reluctant to allow HEWs to see their babies, 
particularly if the babies appear chubby, due to fear of the evil eye77. Except for home birth and ANC 4+, there 
is a slight to huge inequity among rural residents for the components of the continuum of maternal services.

There is inequality in the completion of maternal CoC among women who attended formal education and 
had no formal education and among women with different levels of educational achievement. Furthermore, the 
regression analysis revealed completion of maternal CoC was positively influenced by attending secondary and 
higher education. This finding is consistent with studies conducted in India67 and sub-Saharan Africa51,78. The 
possible reason could be education increases women’s cognitive skills, economic resources, and autonomy79. Being 
educated provides the power to exercise autonomy in decision-making over their reproductive health rights80. 
It also increases health literacy, the ability to appraise health information81, and health-seeking behaviors82. 
Women who attended no formal education had low access to health information83. Moreover, less educated 
women had less geographical access to health services and needed to travel long distances to reach the nearest 
health facility84. However, a study conducted in Ghana shows no significant association between the educational 
status of women and completion of maternal CoC52. This may be due to Ghana’s strengthened community-based 
health services, enhancing maternal health service utilization regardless of educational background85.

Belonging to pastoral region negatively influenced the completion of maternal continuum of care. Living in 
pastoral regions hinders maternal care completion due to factors like physical inaccessibility, lack of awareness 
about maternal healthcare services, economic constraints, insufficient infrastructure, socio-cultural norms, and 
women’s restricted autonomy86. In some areas, a nomadic lifestyle further disrupts continuity of maternal service 
by reducing access to fixed health facilities87. This finding implies that policies should address sociocultural 
beliefs, improve accessibility and quality of maternal services in pastoral regions to retain women in the 
dimension of maternal CoC. Staffing more female health care providers88, working with community elders 
and religious leaders89, establishing well-integrated mobile health services90, improving infrastructures, and 
empowering women86 in these regions might be important.

Completion of maternal continuum of care was positively influenced by urban residence. The finding is 
consistent with studies conducted in Cambodia68, and sub-Saharan Africa51,52. The possible explanation for 
this could be health facilities in Ethiopia are concentrated in urban areas91. A study conducted in five regions 
(Amhara, Oromia, Tigray, SNNP, and Harari) and two administrative cities (Addis Ababa and Dire Dawa) of a 
total of 46 towns reported that the average time (SD) to reach the nearby health facility is 18 (± 11) minutes92. 
However, studies done in rural areas revealed that women need to walk 60 to 70 km93, and travel more than two 
hours to receive services94. Furthermore, there is no transportation in some district areas71,93,94. The urban-based 
health facilities had three times greater access to ambulances onsite than rural-based health facilities95. This 
finding implies that actions to reduce barriers to accessing maternal health services in rural and marginalized 
areas could potentially improve the completion rate of maternal CoC. However, these findings contrast with 
studies that show the predominant role of Health Extension Workers (HEWs) in increasing access to and 
coverage of maternal health services for rural women96,97. Additionally, a study done in Sierra Leone using DHS 
2019 data shows no association between residence and completion of maternal CoC69. The possible reason could 
be that evidence shows the Free Healthcare Initiative significantly enhanced maternal and child service coverage 
and equity in Sierra Leone98.

Completion of maternal continuum of care was positively influenced by early ANC initiation time. The 
finding is consistent with a study conducted in sub-Saharan Africa51,69,78. Early ANC bookings by women 
lead to longer interactions with healthcare providers to discuss the necessity of maternal and child healthcare 
services so that they could be informed about danger signs in pregnancy, have a well-defined birth plan, and 
better birth preparedness, including knowledge of delivery dates, signs of labor, and postpartum care99. Our 
study also revealed that women who were not informed about obstetrics danger signs had lower odds of 
receiving complete care. The finding is in line with other studies conducted in the country29,54. This could be 
due to being knowledgeable on the pregnancy danger signs associated with proper birth preparedness, and 
complication readiness100. Moreover, birth preparedness, complication readiness and planned pregnancy are 
strong determinants of CoC27,101. This finding suggests that enabling pregnant women to initiate ANC early 
and providing quality service along with proper counseling at each visit would promote timely use of complete 

Scientific Reports |        (2026) 16:10978 12| https://doi.org/10.1038/s41598-026-42724-4

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


maternal and child health services. However, a study conducted in West Shoa zone Ethiopia found no significant 
association between being informed on danger and the completion of maternal CoC28. A possible explanation 
for this discrepancy could be the quality of counseling on pregnancy danger signs influenced by the educational 
level of healthcare workers and the length of their pre-service training102.

Completion of maternal continuum of care was negatively influenced by blood pressure not being measured. 
This finding is in line with a study conducted in Egypt103 and Ethiopia54. This might be due to measuring blood 
pressure during pregnancy serves as a key component proxy indicator of the quality of ANC services104,105. Good 
quality ANC service increases client satisfaction106. Satisfaction with ANC services motivates pregnant women 
to seek and continue to use the services107. This implies that providing appropriate and quality ANC services 
during pregnancy might be important to retain women in the successive maternal continuum of care.

In general, this study has important clinical and public health implications for reducing maternal and 
neonatal mortality and morbidity from preventable causes. By identifying significant gaps and inequalities in the 
completion of maternal CoC, the study underscores the need for targeted strategies that address socioeconomic, 
geographic, and educational barriers. Improving completion of maternal CoC enhances service utilization 
throughout pregnancy, childbirth, and the postpartum period, strengthens early detection and management of 
complications, and ultimately contributes to reducing maternal deaths. Addressing these disparities is essential 
to ensure equitable access to maternal health services for disadvantaged populations, thereby accelerating 
progress toward Sustainable Development Goal 3, specifically targets 3.1, 3.2, and 3.8.

Strengths and limitations of the study
The strengths of this study lie in its utilization of the most recent population-based data from the mini-Ethiopia 
Demographic Health Survey, featuring a relatively large sample size, a high response rate, and high-quality data. 
The study employed both simple and complex inequality analysis methods, providing a clear understanding of 
the levels of inequality in the completion of maternal CoC.

However, the study has several limitations. First, as a population-based cross-sectional survey, it was unable 
to establish causal relationships between the completion of the continuum of care and its predictors. Second, 
reliance on self-reported data may introduce recall and socially desirable biases. This could lead to inaccuracies 
in the reported completion rates. Third, due to small cell sizes in some regions, we conducted simple inequality 
analyses and concentration curves for only four regions. As a result, our findings related to inequalities may not 
accurately represent conditions across all regions, which could affect the study’s external validity. Finally, due 
to missing data on postnatal care frequency and timing after birth, the study relied on just one pre- and post-
discharge postnatal care visit to construct the continuum of care variable, despite WHO recommendations for a 
minimum of four postnatal visits. This limitation may compromise the assessment of care quality and continuity.

Conclusion
Completion of the maternal continuum of care was low in Ethiopia. There was a significant inequality in the 
completion of maternal CoC across wealth status, place of residence, and educational status. Region, residence, 
educational status, wealth index, ANC initiation, informed on danger signs, and blood pressure measured 
have statistically significant associations with the completion of the continuum of maternal health care. We 
recommend policymakers and program planners prioritize effective, inclusive policies and programs tailored 
to rural women, those with lower education, and economically disadvantaged groups. Healthcare professionals 
should provide counseling on pregnancy danger signs and ensure high-quality ANC services, including regular 
blood pressure monitoring. Moreover, culturally sensitive care within health facilities is essential to increase 
rural births, beyond addressing financial barriers.

Data availability
This study used the 2019 mini-EDHS data, which used a population-based cross-sectional design. This study 
used the 2019 mini-EDHS dataset, collected through a population-based cross-sectional design. Data access is 
open for research, with permissions waived for approved studies, obtainable through DHS Program registration 
(https://dhsprogram.com/Data/). We accessed the official DHS Program permission letter, confirming ​a​u​t​h​o​r​i​z​
e​d data use and adherence to ethical guidelines. We accessed the data on 11/10/2022.
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