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Abstract
Background: Most previous studies on healthcare service utilization in low-income countries have not used a
multilevel study design to address the importance of community-level women’s autonomy. We assessed whether
women’s autonomy, measured at both individual and community levels, is associated with maternal healthcare
service utilization in Ethiopia.
Methods: We analyzed data from the 2005 and 2011 Ethiopia Demographic and Health Surveys (N = 6058 and
7043, respectively) for measuring women’s decision-making power and permissive gender norms associated with
wife beating. We used Spearman’s correlation and the chi-squared test for bivariate analyses and constructed
generalized estimating equation logistic regression models to analyze the associations between women’s autonomy
indicators and maternal healthcare service utilization with control for other socioeconomic characteristics.
Results: Our multivariate analysis showed that women living in communities with a higher percentage of opposing
attitudes toward wife beating were more likely to use all three types of maternal healthcare services in 2011 (adjusted
odds ratios = 1.21, 1.23, and 1.18 for four or more antenatal care visits, health facility delivery, and postnatal care visits,
respectively). In 2005, the adjusted odds ratios were 1.16 and 1.17 for four or more antenatal care visits and health
facility delivery, respectively. In 2011, the percentage of women in the community with high decision-making power
was positively associated with the likelihood of four or more antenatal care visits (adjusted odds ratio = 1.14). The
association of individual-level autonomy on maternal healthcare service utilization was less profound after we
controlled for other individual-level and community-level characteristics.
Conclusions: Our study shows that women’s autonomy was positively associated with maternal healthcare service
utilization in Ethiopia. We suggest addressing woman empowerment in national policies and programs would be the
optimal solution.
Keywords: Antenatal care, Health facility delivery, Postnatal care, Maternal healthcare utilization, Community-level,
Individual-level, Ethiopia

Background
Although most maternal deaths are preventable, the
most recent available data indicate that the maternal
mortality rate in Africa is among the highest worldwide
[1]. According to the 2015 World Health Organization
(WHO) report, 303,000 women worldwide died during
pregnancy or after childbirth, and most of these deaths
occurred in sub-Saharan Africa [2]. In Ethiopia (the
current study site), the maternal mortality ratio is
considerably high—353 per 100,000 live births [3].
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Although significantly reducing maternal mortality in subSaharan African countries appears difficult, skilled care
before, during, and after childbirth is highly crucial for
saving the lives of women and newborn infants [4–6].
Maternal healthcare service utilization is strongly recommended as the most critical strategy for reducing maternal
mortality rates in low-income countries [7, 8].
Studies have shown that in Ethiopia, maternal healthcare service utilization is below acceptable standards [9].
Only 19% of women made four or more antenatal care
(ANC) visits during their pregnancy, only 11% of pregnant women had health facility delivery (HFD), and only
9.7% of women received postnatal care (PNC) in the first
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2 days after delivery [10]. Reasons for the low maternal
healthcare service utilization include the lack of transportation, a long distance to a health facility, cultural
beliefs inculcating a preference for home births, fear of
health facility treatments, and lack of awareness regarding the importance of skilled delivery [11].
Most of the aforementioned barriers are related to
community norms toward maternal healthcare services
and women’s autonomy, both of which have received
little attention previously [12]. Women’s autonomy is a
multidimensional concept, including both control over
resources (physical, human, intellectual, and financial)
and ideologies (beliefs, values, attitudes, internal
strength, self-esteem, and self-confidence) [13]; this
entails increased self-confidence and inner transformation
of one’s consciousness, which enable the woman to overcome external barriers and access resources or change
traditional ideologies [14]. To measure women’s autonomy, previous studies have used two key aspects—decision-making ability and attitudes toward domestic
violence [15]. Women with high autonomy are assumed
to be more likely to have high self-esteem, to not accept
gender inequalities in power, and to disagree with any
justification for wife beating. Many studies have
shown decision-making ability and attitudes toward
domestic violence to be valid measures for assessing
women’s autonomy [16–18].
Studies have demonstrated that both individual-level
and community-level autonomies can influence a
woman’s decision to seek care [19, 20]. At the individual
level, low autonomy can affect women’s health through
fewer opportunities to engage in paid employment,
presence of domestic violence, and limited access to
healthcare services [21, 22]. Studies measuring women’s
autonomy at the individual level have revealed that
women who can make their own decisions regarding
medical care and oppose attitudes toward domestic
violence are more likely to receive professional ANC
and HFD [23–27]. This relationship remains significant
even after controlling for several socioeconomic and
demographic factors.
At the community level, low autonomy can affect
women’s health through cultural beliefs and practices.
Most sub-Saharan African cultures consider women
leaving their homes to seek healthcare unacceptable
[28]. In particular, a study in rural sub-Saharan Africa
showed that women living in communities where
women are expected not to visit healthcare facilities
alone are less likely to use ANC and skilled delivery [19].
By contrast, if the community norms support women’s
own decision-making in healthcare seeking, women are
more likely to use various healthcare services [25]. For
instance, a study in Colombia suggested that women’s
autonomy at the community level was one of the
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greatest contributing factors for completing four or
more ANC visits [29]. Similarly, studies have shown that
women living in an area with norms supporting gender
equality, measured through attitudes against wife
beating, were more likely to deliver with the assistance of a health professional, to have four or more
antenatal visits, or to start their prenatal visits in the
first trimester than those living in areas with a high
tolerance of wife beating were [19].
Studies on the relationship between women’s autonomy and healthcare service utilization have had several
limitations. First, most studies in Ethiopia, focused only
on individual-level and household-level characteristics
and did not examine the community determinants of
healthcare service utilization. Second, the previous studies in this country mainly focused on particular regions
or districts, limiting their generalizability [12, 30, 31].
Therefore, in this study, we included both individuallevel and community-level indicators to assess whether
women’s autonomy is associated with maternal healthcare service utilization in Ethiopia. We hypothesized
that a higher level of women’s autonomy and socioeconomic status at both the individual and community
levels is associated with higher utilization of maternal
healthcare service.

Methods
Data

This study used data from the 2005 and 2011 Ethiopia
Demographic and Health Surveys (EDHS). Stratified
two-stage cluster sampling was used to select households for the survey. The sampling method was used to
randomly select clusters (communities) in the first stage,
households in the second stage, and household members in the final stage. Both the 2005 and 2011 EDHS
defined a cluster as a census enumeration area containing 150–200 households [32].
The 2005 EDHS sample contained 14,500 households
from 535 clusters, and 14,070 women aged 15–49 years
were interviewed; the response rate was 99%. The 2011
EDHS sample comprised 17,817 households, and 16,515
women aged 15–49 were interviewed; the response rate
was 95%. The number of clusters was 596. The average
number of women interviewed per cluster was 26 and
28 for the 2005 and 2011 surveys, respectively.
In both surveys, face-to-face structured interviews
were conducted. Our analysis focused on married
women or women living with a male partner of reproductive age (15–49 years) who had a live birth within
5 years before the survey (6058 and 7043 women in the
2005 and 2011 EDHS, respectively). If women had more
than one birth in the previous 5 years, we analyzed only
the most recent birth to minimize the recall bias and to
avoid the clustering effects of multiple singleton births
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to the same mother. The sampling procedure is described
in detail in a report on the EDHS sampling design [10].
Because the number of missing values is relatively small,
we excluded these missing cases from the analyses.
Measures
Outcome variables

The utilizations of ANC, HFD, and PNC for the most
recent live birth within 5 years before the surveys were
selected as the outcome measures. For ANC, we used a
dichotomous variable to indicate whether a woman
attended four or more ANC visits with a trained healthcare provider (0 = no, 1 = yes). For HFD, we noted
whether a woman delivered her baby at a health facility
(0 = no, 1 = yes). In Ethiopia, if childbirth occurs at
home, it is unlikely that the birth delivery is assisted by a
trained healthcare provider [32]. For PNC, we noted
whether a woman received any PNC service from a
health professional or a trained healthcare provider
within 42 days after delivery (0 = no, 1 = yes) [33].
Individual-level variables

We measured two aspects of women’s autonomy:
decision-making power in the household and attitudes
toward wife beating [15]. Decision-making power in the
household was measured using the answers to the
following three questions: who decides matters pertaining
to (a) the woman’s health (personal decision-making authority), (b) major purchases (economic decision-making
authority), and (c) visits to friends or family (mobility
decision-making authority)? A woman who made more
than one decision, either alone or jointly with her
husband, was categorized as having high decision-making
authority [27]. A woman who made one or no decision
was categorized as having low decision-making authority.
Attitudes toward wife beating or domestic violence were
measured on the basis of five hypothetical scenarios: (1)
she goes out without telling him, (2) she neglects the
children, (3) she argues with him, (4) she refuses to have
sexual intercourse with him, and (5) she does not cook
food properly. If the respondent agreed that her husband
had a right to beat her in any of these five hypothetical
scenarios, she was classified as having favorable attitudes
toward domestic violence against women. If she did not
agree with any of these hypothetical scenarios, she was
classified as having opposing attitudes toward domestic
violence against women.
We also included a number of socioeconomic and
demographic factors in our analyses because they are
key to understand maternal healthcare service utilization
[34]. We included mother’s age (15–24, 25–34, or 35–
49 years), age at first marriage (<16, 16–19, or ≥20 years),
religion (Orthodox Christianity, Protestant Christianity,
Islam, or others), place of residence (urban or rural)
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number of children (1–2, 3–4, or ≥5) and whether the
child was wanted at the time of pregnancy (yes or no),
educational level (none, primary, secondary, and higher),
the spouse’s educational level (none, primary, secondary,
or higher), employment status (no or yes), wealth index
(poorest, poor, middle, rich, and richest). The wealth
index was a composite score measured according to
household assets such as televisions, bicycles, materials
used for house construction, types of water access, sanitation facilities, and other wealth-related characteristics.
Factor scores of household assets were generated
through a principal component analysis and were then
standardized and categorized into five quintiles—poorest,
poor, middle, rich, and richest [10, 35].
Another factor included in our analysis is media
exposure (no or yes). A large percentage of population
in low- and middle-income countries considered mass
media is the main source of health and health seeking
information [36]. Therefore, our study assessed whether
the respondents had been exposure to any of the three
types of mass media, namely radio, television, and
newspapers or magazine.
Community-level variables

We included five continuous community-level variables
in our study, which were obtained by aggregating
individual responses for each item to the community (cluster) level. Specifically, before our analyses, the variables
were coded as 0 and 1. Then we calculated the percentages
within a given category for each community-level variable.
The five community-level variables were the proportions
of women who received primary and higher education,
were employed, had negative attitudes toward wife
beating, had high decision-making power, and used
contraception. These variables represented the community norms and social contexts regarding women’s
autonomy, the availability of healthcare services, and
the socioeconomic status of the community [35].
Statistical analyses

All analyses were conducted using Statistical Analysis
Software (SAS) (version 9.4). Data from the 2005 and
2011 EDHS were separately analyzed to examine
changes in maternal healthcare service utilization and
women’s autonomy between the two periods; these
results could indicate progression of maternal healthcare
service utilization and changes in the relevant factors.
We conducted a series of bivariate and multivariate
analyses. We used a chi-squared test to examine the
association of individual-level characteristics with maternal
healthcare service utilization. Because of our communitylevel variables being nonnormally distributed, we used
Spearman’s correlation to analyze associations among
community-level characteristics. For the multivariate
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analysis, we constructed a series of generalized estimating
equation logistic regression models to examine the
relationships of explanatory variables with outcomes,
while controlling for confounding factors. Because
individuals living in the same community may be more
similar to each other than individuals from different communities, observations of individuals within a community
are not necessarily independent. Generalized estimating
equation models were used to adjust the correlated individual responses within a single community. Results of the
multivariate relationships were expressed as adjusted odds
ratios (AORs) with 95% confidence intervals (95% CIs).
We first constructed a null model (Model 1). We then
included only individual-level variables in Model 2 and
only community-level variables in Model 3. Finally, we
simultaneously included both individual-level and
community-level variables in Model 4 (final model). We
present only the results of the final model.
We calculated intraclass correlation coefficients (ICCs)
for the multivariate regression models, which represent
the proportion of variance at the group level divided by
the sum of the variances at the individual level and the
group level. According to Snijders and Bosker (2012),
for a binary outcome, the unobserved individual variance
follows a logistic distribution with individual level variance Vi equal to π2/3 (i.e., 3.29) [37]. Therefore, the ICC
for binary outcomes is calculated with VA representing
variance between groups (communities). We examined
multicollinearity problems in the final regression models
including all individual-level and community-level characteristics by estimating the variance inflation factor and
tolerance. All tolerance values were >0.1, and all
variance inflation factor values were <10. Therefore, no
multicollinearity problems were observed in the independent variables in the regression models.
Ethical considerations

Data collection procedures for the EDHS were approved
by the Ethical Review Board of the Ethiopia Health and
Nutrition Research Institute, the National Research
Ethics Review Committee of the Ministry of Science and
Technology, the Institutional Review Board of International Classification of Functioning, and the Centers
for Disease Control and Prevention. Verbal informed
consent was obtained from each respondent owing to
limited literacy levels in the population [10]. We
obtained approval to use the data from the DHS repository (http://dhsprogram.com/data/available-datasets.cfm).

Results
The percentages of women using four or more ANC,
HFD, and PNC were 17.3%, 13.2%, and 10.4% in 2005,
respectively, all of which increased slightly to 22.1%,
16.8%, and 13.1% in 2011, respectively (Table 1). In
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2005, a high percentage of women (82.3%) had favorable
attitudes toward wife beating, and this percentage
decreased to 73.7% in 2011. Similarly, the percentage of
women with low decision-making power decreased from
32.4% in 2005 to 28.3% in 2011. Table 1 also presents
the socioeconomic and demographic characteristics of
the sampled women. Notably, several demographic and
socioeconomic characteristics had significantly changed
from 2005 to 2011. However, among maternal healthcare
service utilization only ANC was statistically significant
difference from 2005 to 2011.
Table 2 presents the percentages of women using four
or more ANC, HFD, and PNC services according to
individual-level variables. For 2011 data, of the women
with favorable attitudes toward wife beating, 16.4%,
10.3%, and 9.2% had used four or more ANC, HFD, and
PNC services, respectively, whereas 38.1%, 32.1%, and
24.0% of the women with opposing attitudes toward wife
beating had used four or more ANC, HFD, and PNC
services, respectively. In addition, women’s decisionmaking power was significantly associated with maternal
healthcare service utilization. Almost all other bivariate
relationships were statistically significant, except for the
relationships between whether the child was wanted at
the time of pregnancy and the outcomes. The pattern of
the results was similar in the 2005 data set.
Table 3 shows the mean of the community-level characteristics, which were measured by the proportions of
women who received primary and higher education,
were employed, had opposing attitudes toward wife beating, had high decision-making power, and used contraception In general, the level of all community-level
characteristics increased from 2005 to 2011. For instance, the percentage of women with opposing attitudes
toward wife beating, high decision-making power, and at
least primary education in communities increased
respectively from 22.3%, 70.8%, and 36.3% in 2005 to
32.1%, 75.3%, and 48.5% in 2011. All community-level
characteristics were positively correlated with each other
(r = 0.28_0.63).
The results of the multivariate analyses are presented
in Table 4. We first constructed regression models to
analyze the interaction effects of year and women’s
autonomy on healthcare service utilization and found significant interaction effects (Additional file 1: Table S1).
Therefore, we decided to conducted all of our multivariate
analyses separately by year. According to the 2005 data,
among individual-level variables, opposing attitudes
toward wife beating (AOR = 1.47; 95% CI = 1.19–1.81), a
higher educational level (AOR = 1.91; 95% CI = 1.35–
2.79), a lower number of children in the household
(AOR = 0.63, 95% CI = 0.40–0.98) a higher educational
level of the spouse (AOR = 1.67; 95% CI = 1.23–2.25),
higher media exposure (AOR = 1.36; 95% CI = 1.01–1.83),
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Table 1 Descriptive Statistics of the Study Sample
2005 (N = 6058) %
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Table 1 Descriptive Statistics of the Study Sample (Continued)

2011 (N = 7043) %

Individual-level characteristics

Yes

Attitudes toward wife beating

2005 (N = 6058) %

2011 (N = 7043) %

11.8

32.1

Wealth index

Favorable

82.3

73.7*

Poorest

24.6

29.8

Opposing

17.7

26.3

Poor

18.5

17.4

Middle

18.3

16.3

Rich

17.1

15.8

Richest

21.5

20.6

Women’s decision-making power at home
Low

32.4

28.3*

High

67.6

71.7

Age (years)

Place of residence

15–24

26.8

25.6

Urban

14.7

18.6

25–34

47.1

49.3

Rural

85.3

81.4

35–49

26.0

25.1

Age at the first marriage (years)

Outcome variables
Antenatal care

<16

49.4

42.2*

<4 visits

82.7

77.9*

16–19

33.9

38.6

≥4 visits

17.3

22.1

≥20

16.7

19.2

Delivery place
Home

86.8

83.2

Health facility

13.4

16.6

Religion
Orthodox

41.1

33.1*

Protestant

18.1

19.3

Muslim

38.2

44.6

No

89.6

86.9

Others

3.6

3.0

Yes

10.4

13.1

No education

76.1

67.5*

Primary

15.6

26.2

Secondary and higher

8.3

6.3

No

77.1

70.1*

Yes

22.9

29.9

* P < 0.05. Significant difference between years

Educational level

Employment status

Child was wanted at the time of the pregnancy
Yes

69.6

75.4*

No

30.4

24.6

17.1

17.6

Birth order
First
Second

16.0

16.8

Third or higher

66.9

65.6

Number of children in the household
1 or 2

38.3

39.2

3 or 4

31.0

30.5

≥5

30.6

30.9

No education

58.3

50.3*

Primary

26.0

37.7

Secondary and higher

15.6

12.0

88.2

67.9*

Spouse’s educational level

Media exposure
No

Postnatal care

and a higher wealth index (AOR = 3.58; 95% CI = 1.25–
4.75) were associated with a higher likelihood of four or
more ANC service utilization.
Significant community-level characteristics associated
with four or more ANC services were attitudes toward
wife beating and educational level. Women in a community with a higher proportion of women opposing wife
beating (AOR = 1.16; 95% CI = 1.08–1.90) and having a
primary or higher educational level (AOR = 1.31; 95%
CI = 1.10–1.97) were more likely to use four or more
ANC services. Compared with the predictors in 2005,
women’s age, employment status, and decision-making
power at the community-level were positively associated
with four or more ANC service utilization in 2011.
For HFD service utilization in 2005, a higher educational level, employment status, being first in the birth
order, a lower number of children in the household, a
higher educational level of the spouse, higher media exposure, a higher wealth index, and urban residency were
significant factors positively associated with HFD
utilization. For the community-level variables, women in
a community with a higher level of opposing attitudes
toward domestic violence and a higher level of education
were 1.17 (95% CI = 1.13–1.89) and 1.31 (95% CI = 1.05–
1.79) times more likely to use HFD. In contrast to the
regression results for 2005, individual age and
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Table 2 Bivariate Relationships of Individual-Level Characteristics with Maternal Healthcare Service Utilization in 2011
2005 (N = 6057)

2011 (N = 7043)

Antenatal care (%) Health facility delivery (%) Postnatal care (%) Antenatal care (%) Health facility delivery (%) Postnatal care (%)
Individual-level characteristics
Attitudes toward wife beating
Favorable

13.4*

9.5*

7.6*

16.4*

10.3*

9.2*

Opposing

35.0

30.1

23.1

38.1

32.1

24.0

Women’s decision-making power
Low

10.3*

7.6*

6.0*

12.5*

9.0*

7.9*

High

20.4

15.8

12.5

25.9

18.8

15.2

Age (years)
15–24

19.7*

15.6*

11.6*

22.1*

19.4*

14.9*

25–34

18.3

13.8

11.3

23.3

17.2

13.7

35–49

12.8

9.5

7.5

19.7

10.2

10.0

8.7*

6.4*

16.8*

10.5*

9.8*

Age at the first marriage (years)
<16

12.8*

16–19

18.1

13.0

11.7

22.8

15.3

12.7

≥20

28.9

26.7

19.6

32.4

29.6

21.2

Orthodox

23.1*

16.9*

14.4*

31.6*

23.3*

19.1*

Protestant

15.9

11.4

9.3

18.3

11.3

10.6

Muslim

12.6

9.4

7.1

17.4

13.1

4.7

Others

7.8

17.5

4.6

12.1

10.3

2.9

No education

9.4*

6.0*

4.4*

13.1*

7.3*

6.6*

Primary

24.8

17.6

13.6

32.5

23.9

18.0

Secondary and higher 75.0

70.2

59.2

75.7

79.7

62.9

Religion

Educational level

Employment status
No

15.3*

11.1*

9.0*

18.7*

13.4*

11.7*

Yes

23.8

19.9

15.0

30.2

22.2

16.4

No

18.7

13.7

10.8

22.5

16.5

13.3

Yes

16.7

12.9

10.2

22.0

15.9

13.0

First

28.8*

27.6*

19.6*

35.3*

35.1*

25.5*

Second

25.8

15.6

16.2

30.1

24.2

17.4

Third or higher

12.3

8.2

6.7

16.5

8.9

8.7

Child was wanted

Birth order

Number of children in the household
1 or 2

24.5*

21.2*

16.7*

30.9*

27.7*

20.2*

3 or 4

14.0

10.2

7.9

18.2

11.0

9.9

≥5

10.3

6.1

5.0

14.7

6.1

7.2

No education

7.7*

4.7*

3.2*

11.2*

5.6*

5.9*

Primary

17.1

10.8

9.3

26.3

17.4

12.9

Secondary and higher 53.5

48.7

39.2

54.9

56.1

44.1

7.3*

5.7*

12.1*

6.4*

6.0*

Spouse’s educational level

Media exposure
No

11.2*
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Table 2 Bivariate Relationships of Individual-Level Characteristics with Maternal Healthcare Service Utilization in 2011 (Continued)
2005 (N = 6057)

2011 (N = 7043)

Antenatal care (%) Health facility delivery (%) Postnatal care (%) Antenatal care (%) Health facility delivery (%) Postnatal care (%)
Yes

60.7

55.3

44.1

43.3

36.5

28.2

Poorest

4.4*

4.2*

2.2*

7.5*

5.0*

4.1*

Poor

5.7

4.0

2.4

11.8

4.0

5.1

Middle

9.1

3.3

3.4

15.5

4.5

5.1

Rich

12.5

6.6

5.1

21.8

8.3

10.3

Richest

52.7

44.9

37.0

57.4

57.7

41.3

Wealth Index

Place of residence
Urban

65.0*

59.9*

49.0

58.1*

62.6*

44.2*

Rural

9.1

5.1

3.7

13.9

5.6

6.0

*P < 0.05

community-level female employment were significantly
associated with HFD service utilization in 2011.
For PNC service utilization in 2005, individual-level variables associated with a higher level of PNC service
utilization included a higher educational level (AOR = 1.88;
95% CI = 1.33–2.64), a higher educational level of the
spouse (AOR = 1.86; 95% CI = 1.29–2.68), and a higher
wealth index (AOR = 2.21; 95% CI = 1.23–3.97); however,
the number of children in the household and rural residency were negatively associated with PNC service
utilization (AOR = 0.50; 95% CI = 0.32–0.80; AOR = 0.40
95% CI = 0.23–0.70, respectively). Among communitylevel variables, the percentage of women with a primary
or higher educational level was positively (AOR = 1.18;
95% CI = 1.12–1.27) associated with PNC service
utilization. In 2011, the individual-level characteristics of

older age and the community-level characteristic of opposing attitudes toward wife beating were significantly associated with PNC service utilization.
Table 4 indicates that the ICCs for the null model were
respectively 0.42, 0.53, and 0.49 in 2005 and 0.56, 0.77,
and 0.54 in 2011 for four or more ANC, HFD, and PNC.
Compared with the null model, the residual ICC in the
final model became smaller (respectively 0.29, 0.40, and
0.13 in 2005 and 0.21, 0.33, and 0.15 in 2011 for four or
more ANC, HFD and PNC). This indicated that the
addition of the individual-level and community-level
variables led to a significant reduction in unexplained
variance between communities. However, the variation
in the outcomes of maternal healthcare service
utilization between communities still remained large
and significant.

Table 3 Correlation Matrix of Community-Level Variables
Mean
(standard deviation)

A

B

A. Percentage of women with opposing attitudes toward wife beating

22.3(24.0)

1.00

B. Percentage of women with high decision-making power

70.8(22.9)

0.28*

1.00

C. Percentage of women with a primary or higher educational level

36.3(29.9)

0.54*

0.38*

C

D

E

2005 (N = 535)

1.00

D. Percentage of women who were employed

28.1(21.4)

0.31*

0.30*

0.40*

1.00

E. Percentage of women who used contraception

11.3(11.5)

0.36*

0.42*

0.63*

0.36*

A. Percentage of women with opposing attitudes toward wife beating

32.1(27.4)

1.00

B. Percentage of women with high decision-making power

75.3(22.2)

0.41*

1.00

C. Percentage of women with a primary or higher educational level

48.5(28.5)

0.60*

0.45*

1.00

2011 (N = 596)

1.00

D. Percentage of women who were employed

35.6(19.7)

0.38*

0.29*

0.54*

1.00

E. Percentage of women who used contraception

17.7(14.6)

0.32*

0.35*

0.51*

0.39*

*P < 0.05

1.00

F
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Table 4 Effects of Individual-Level and Community-Level Characteristics on Maternal Healthcare Service Utilization
2005

2011

Antenatal care

Place of delivery

Postnatal care

Antenatal care

Place of delivery

Postnatal care

AOR(95% CI)

AOR(95% CI)

AOR(95% CI)

AOR(95% CI)

AOR(95% CI)

AOR(95% CI)

Favorable

1.00

1.00

1.00

1.00

1.00

1.00

Opposing

1.47(1.19–1.81)*

1.27(0.99–1.63)

1.23 (0.95–1.58)

1.20(1.01–1.43)*

1.07(0.86–1.35)

1.02(0.81–1.30)

Individual-level characteristics
Attitudes toward wife beating

Women’s decision-making power
Low

1.00

1.00

1.00

1.00

1.00

1.00

High

1.02(0.82–1.26)

1.06(0.83–1.36)

1.04(0.73–1.27)

1.10(0.91–1.32)

1.09(0.88–1.35)

1.04(0.76–1.22)

1.00

1.00

1.00

1.00

1.00

1.00

Age (years)
15–24
25–34

1.14(0.88–1.48)

1.24(0.89–1.74)

1.27(0.92–1.76)

1.61(1.29–2.03)*

1.36(1.05–1.77)*

1.20(0.92–1.55)

35–49

1.11(0.76–1.62)

1.36(0.86–2.14)

1.43(0.90–2.26)

2.29(1.70–3.06)*

1.57(1.06–2.33)*

1.46(1.04–2.05)*

<16

1.00

1.00

1.00

1.00

1.00

1.00

16–19

1.02(0.81–1.28)

1.17(0.75–1.82)

1.22(0.95–1.58)

1.16(0.98–1.37)

0.93(0.75–1.17)

0.89(0.74–1.08)

≥20

1.05(0.78–1.41)

0.82(0.59–1.14)

1.02(0.75–1.39)

0.96(0.76–1.21)

1.15(0.86–1.53)

0.75(0.59–1.01)

Orthodox Christianity

1.00

1.00

1.00

1.00

1.00

1.00

Protestant Christianity

0.96(0.67–1.36)

1.21(0.79–1.86)

1.08(0.74–1.58)

0.75(0.56–1.01)

0.90(0.59–1.36)

0.99(0.72–1.40

Islam

1.06(0.78–1.42)

1.38(0.93–2.05)

1.06(0.80–1.40)

1.02(0.82–1.26)

1.28(0.94–1.75)

1.00(0.79–1.30)

Others

0.64(0.34–1.23)

4.48(0.97–6.67)

0.80(0.36–1.81)

0.70(0.41–1.18)

1.45(0.63–3.34)

0.31(0.10–1.80)

Age at the first marriage (years)

Religion

Educational level
None

1.00

1.00

1.00

1.00

1.00

1.00

Primary

1.10(0.87–1.37)

1.03(0.78–1.36)

1.03(0.78–1.37)

1.23(1.03–1.47)*

1.11(0.87–1.41)

1.19(0.96–1.50)

Secondary and higher

1.91(1.35–2.79)*

1.49(1.05–2.10)*

1.88(1.33–2.65)*

2.03(1.44–2.88)*

2.45(1.65–3.64)*

2.64(1.91–3.65)*

No

1.00

1.00

1.00

1.00

1.00

1.00

Yes

1.14(0.91–1.42)

1.34(1.02–1.76)*

1.20(0.93–1.54)

1.19 (1.02–1.38)*

1.08(0.88–1.32)

0.91(0.75–1.10)

1.00

1.00

1.00

1.00

1.00

1.00

Employment status

Birth order
First
Second

0.87(0.67–1.21)

0.38(0.28–0.53)*

0.73(0.51–1.03)

0.85(0.67–1.07)

0.51(0.38–0.66)*

0.64(0.48–1.86)

Third or higher

0.82(0.52–1.30)

0.45(0.26–0.80)*

1.09(0.64–1.83)

0.68(0.48–0.96)*

0.54(0.32–0.91)*

0.76(0.46–1.26)

1.00

1.00

1.00

1.00

1.00

1.00

3–4

0.69(0.45–1.07)

0.72(0.45–1.13)

0.49(0.31–0.78)*

0.81(0.59–1.12)

0.55(0.34–0.88)*

0.77(0.48–1.22)

≥5

0.63(0.40–0.98)*

0.46(0.28–0.74)*

0.50(0.32–0.80)*

0.72(0.52–1.01)

0.58(0.36–0.94)*

0.72(0.44–1.17)

None

1.00

1.00

1.00

1.00

1.00

1.00

Primary

1.10(0.89–1.38)

1.13(0.83–1.53)

1.40(1.02–1.91)*

1.36(1.13–1.62)*

1.39(1.06–1.82)*

1.06(0.85–1.33)

Secondary and higher

1.67 (1.23–2.25)*

2.03(1.44–2.86)*

1.86 (1.29–2.68)*

1.66 (1.29–2.16)*

2.24 (1.65–3.05)*

1.88 (1.42–2.50)*

No

1.00

1.00

1.00

1.00

1.00

1.00

Yes

1.36(1.01–1.83)*

1.46(1.07–2.00)*

1.15(0.85–1.56)

1.65(1.39–1.96)*

1.44(1.13–1.84)*

1.48(1.20–1.82)

Number of children in the household
1–2

Spouse’s educational level

Media exposure
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Table 4 Effects of Individual-Level and Community-Level Characteristics on Maternal Healthcare Service Utilization (Continued)
2005

2011

Antenatal care

Place of delivery

Postnatal care

Antenatal care

Place of delivery

Postnatal care

AOR(95% CI)

AOR(95% CI)

AOR(95% CI)

AOR(95% CI)

AOR(95% CI)

AOR(95% CI)

Wealth index
Poorest

1.00

1.00

1.00

1.00

1.00

1.00

Poor

1.03(0.70–1.53)

0.86(0.48–1.57)

0.84(0.48–1.46)

1.15(0.90–1.48)

0.67(0.47–1.00)

1.12(0.80–1.58)

Middle

1.63(1.10–2.42)*

0.68(0.38–1.19)

1.05(0.64–1.84)

1.45(1.13–1.86)*

0.67(0.45–1.01)

1.05(0.72–1.52)

Rich

1.96 (1.31–2.93)*

1.14(0.65–1.99)

1.20(0.69–2.08)

1.59(1.20–2.10)*

0.80(0.51–1.25)

1.66(1.20–2.30)*

Richest

3.58(1.25–4.75)*

2.52(1.34–3.72)*

2.21(1.23–3.97)*

2.24(1.56–3.22)*

1.75 (1.10–2.78)*

2.22(1.46–3.37)*

Place of residence
Urban

1.00

1.00

1.00

1.00

1.00

1.00

Rural

1.10(0.67–1.79)

0.42(0.23–0.77)*

0.40 (0.23–0.70)*

1.42(0.95–2.12)

0.39(0.25–0.59)*

0.41(0.28–0.59)*

Attitudes toward wife
beatinga

1.16(1.08–1.90)*

1.17(1.13–1.89)*

1.00(0.99–1.01)

1.21(1.01–1.62)*

1.23(1.14–1.96)*

1.18(1.01–1.23)*

Decision-making powerb

1.64(0.99–1.86)

1.02(0.98–1.07)

1.03(0.99–0.08)

1.14(1.03–1.98)*

1.00(0.98–1.00)

1.01(0.99–1.01)

Community-level characteristics

c

Educational level

1.38(1.10–1.97)*

1.31(1.05–1.79)*

1.18 (1.12–1.27)*

1.15(1.34–1.89)*

1.01(1.00–1.02)*

1.13(1.05–1.96)*

Employmentd

1.03(0.97–1.05)

1.07(0.99–1.02)

1.03(0.99–1.08)

1.03(0.99–1.10)

1.16(1.04–1.57)*

1.09(0.99–1.01)

Contraception usee

1.01(0.98–1.02)

1.01(0.96–1.06)

0.99(0.98–1.01)

1.06(0.99–1.01)

1.04(0.99–1.02)

1.01(0.99–1.08)

Null model
ICC

0.42*

0.53*

0.49*

0.56*

0.77*

0.54*

Log likelihood

−2941.91

−1973.31

−2169.41

−4607.16

−2644.95

−3437.95

AIC

4207.89

3158.65

3205.10

6051.5

4089.28

4631.05

Final model
ICC

0.29*

0.40*

0.13*

0.21*

0.33*

0.15*

Log likelihood

−2851.82

−1830.34

−2257.77

−4487.48

−2528.63

−3484.26

AIC

3490.96

2414.95

2537.03

5215.25

3178.29

3954.64

italic * P-value <0.05
a
Percentage of women with opposing attitudes toward wife beating
b
Percentage of women with high decision-making power
c
Percentage of women with a primary or higher educational level
d
Percentage of women who were employed
e
Percentage of women who used contraception
OR, odds ratio; CI, confidence interval; ICC, intraclass correlation coefficient; AIC, Akaike information criterion

Discussion
Our multivariate findings showed that opposing attitudes toward wife beating at the individual level was significantly associated with four or more ANC in both
data sets. Compared with the impact of individual-level
autonomy variables on maternal healthcare service
utilization, the effect of community-level attitudes
toward wife beating appeared to be consistently significant over time and across different maternal healthcare
services. Women living in a community with a higher
percentage of women opposing domestic violence were
more likely to use maternal healthcare services even
after we controlled for their own attitudes toward
domestic violence and other individual-level and
community-level characteristics. Because the social and

family networks in Ethiopia are generally tight knit, the
effect of community norms on individual behavior may
tend to exceed that of individual attitudes or preferences
[38]. Similar results have been reported in other subSaharan African countries [19, 39]. A study conducted
in four countries, namely Namibia, Kenya, Nepal, and
India, revealed that opposing attitudes toward wife beating
measured at the community level affected maternal reproductive healthcare service utilization [40]. In 2014, Ebot et
al. also reported a strong association of community-level
women’s autonomy on healthcare service utilization and
indicated that the preventative healthcare service utilization
of Ethiopian women with low individual-level autonomy
was significantly increased if they lived in a community
with a high level of women’s autonomy [41].

Tiruneh et al. BMC Health Services Research (2017) 17:718

Our results show that in addition to community-level
women’s autonomy, the community educational level
was strongly associated with maternal healthcare service
utilization. Women who lived in communities with a
high proportion of women with primary or higher educational levels were more likely to use maternal healthcare services. This result is consistent with those of
previous studies suggesting that a community with a
high concentration of educated women can improve
maternal healthcare service utilization [42, 43]. Education
is frequently associated with more access to healthcare
services and more knowledge about health behaviors and
the healthcare system. A higher concentration of educated
women may facilitate the dissemination of knowledge to
those with lower educational levels through informal
social networks.
Our study also demonstrated that the percentage of
employed women in a community was positively associated with HFD service utilization. Along with that for
education, this result suggests that the community
socioeconomic context affects maternal healthcare
service utilization by empowering women educationally,
economically, and socially [26]. Notably, the percentage
of employed women in the community was significantly
associated with HFD but not four or more ANC or PNC
service utilization, probably for economic reasons. The
estimated cost of HFD (approximately US$17–US$56) is
much higher than that of ANC and PNC, which can be
obtained at little or no cost [44]. The cost remains a
significant barrier for disadvantaged and poor rural
women in Ethiopia. Women’s employment may also be
associated with other social factors. In areas with a high
percentage of employed women, the community is likely
to be closer to industrial centers and have more job
opportunities, an improved overall economic environment, more health resources, and possibly higher acceptance of HFD. All these social factors may contribute to
HFD service utilization.
We observed that some individual-level variables were
associated with maternal healthcare service utilization.
The results have critical policy implications. After we
controlled for other variables, urban residency was associated with increased maternal healthcare service
utilization, particularly that of HFD and PNC services.
This finding could be attributed to fewer health facilities
and a lack of well-functioning transportation systems in
rural areas [45]. A mother may not be able to wait for
several hours to reach a health facility at the time of delivery. Cultural differences between rural and urban
areas may also contribute to the differences in maternal
healthcare service utilization. In rural Ethiopia, strong cultural and traditional backgrounds can influence beliefs,
norms, and values regarding maternal healthcare service
utilization, particularly that of HFD. Misconceptions, such
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as the belief that a woman undergoes stitching (episiotomy) or cesarean section when delivering at a health facility, may have deterred women from delivering at health
facilities [44]. In rural areas, traditional birth attendants
have long been part of the culture and are trusted.
Traditional attendants may also compete with HFD
services by advising mothers to deliver at home and be
attended by them. The practice of religion may also play a
role in this: some believers may consider medical intervention as a sign of a lack of faith and hence may be
unwilling to use HFD services [44].
Women’s socioeconomic status is a highly significant
indicator of maternal healthcare service utilization.
Similar to previous studies, women’s and their husbands’
educational level, employment status, and wealth index
were positively associated with maternal healthcare
service utilization [46, 47]. Several studies have identified
women’s educational level as a key factor determining the
level of maternal healthcare service utilization [12, 48, 49].
Women with a higher educational level are more likely to
be knowledgeable regarding the benefits of maternal
healthcare service utilization and are more empowered to
seek healthcare [50]. In rural Ethiopia where many women
have received no formal education (illiterate), informal
adult educational interventions for basic maternity care,
which intend to increase the health knowledge of women
who have not attended school, may increase maternal
healthcare service utilization.
Here, media exposure was positively associated with maternal healthcare service utilization. To facilitate changes
in the behavior of women, media can be an effective channel of information dissemination, can increase awareness
of healthcare facilities, and can motivate interpersonal
communication regarding the importance of maternal
healthcare services [51]. Researchers have highlighted the
requirement for designing and broadcasting public health
educational programs through different types of
media, particularly for socially disadvantaged groups
and low-privileged mothers living in rural and remote
areas [52]. Broadcasting health information programs
through mass media could play a crucial role in
improving population health, including maternal and
child healthcare service utilization.
Study limitations and strengths

Our study has some limitations. First, because of the
limited number of variables recorded by the EDHS, we
did not examine a full array of factors related to maternal healthcare service utilization, particularly supply-side
factors, such as healthcare quality. Second, data on
ANC, HFD, and PNC were retrospectively collected
from the mothers, potentially resulting in recall bias.
Third, adapting community measures by aggregating
individual responses to the community level may have
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increased the likelihood of misclassifying individuals
into inappropriate administratively defined boundaries
(clusters), potentially resulting in information bias.
Finally, the cross-sectional design of this study precluded drawing causal inferences between explanatory
factors and maternal healthcare service utilization. Despite
these limitations, our study was based on the two EDHS
data sets with a nationally representative large sample size.
We examined factors influencing three types of maternal
healthcare service outcomes. This study demonstrates the
importance of individual- and community-level characteristics when investigating women’s autonomy and maternal
healthcare service utilization.
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