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Ethiopia is one of the sub-Saharan African countries with high maternal mortality rate due to
complication of delivery. Institutional delivery care and postnatal care are key health services that can
reduce maternal mortality. The main objective of this study was to identify factors affecting utilization of
institutional delivery and postnatal care services. The data for this study were obtained from the 2014
EDHS which is a national representative of women aged 15-49 years. The total number of women
included in the study was 3710. Descriptive analysis and binary logistic regression model were used to
analyze the data. The descriptive results showed that about 26.2 and 23.6% of women used institutional
delivery and postnatal care services, respectively. Binary logistic regression analysis was performed to
examine the effect of each predicator variable on the use of institutional delivery and postnatal care
among women. Accordingly, educational level, place of residence, sex of household head, wealth index,
region and ANC visits were found to be significant determinants of utilizing both institutional delivery
and postnatal care at 5% level of significance. Number of living children was also found to be a
significant predictor of institutional delivery use. Women who reside in rural areas were less likely to
use maternity health care services than those who live in urban areas. Education and wealth index were
found to be statistically significant in the use of IDC and PNC. Thus, great attention should be given to
women who are living in rural areas, in low wealth index and in illiterate group.

Key words: Ethiopian Demographic and Health Survey (EDHS), Ethiopia, Institutional Delivery Care (IDC),
postnatal care (PNC), logistic regression model.

INTRODUCTION

The WHO estimated that 536,000 women of reproductive
age die each year due to pregnancy related
complications worldwide. Developing countries
accounted for 99% of these deaths (533,000). 51% of
maternal deaths (270,000) occur in the sub-Saharan

Africa regions, followed by 35% (188,000) in South Asia.
Thus, sub-Saharan Africa and South Asia accounted for
86% of the global maternal deaths. This showed that a
high proportion of maternal deaths occur in sub-Saharan
Africa (WHO, 2005). In 2005, maternal mortality ratio was
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Table 1. Description and coding of response variables.

Dependent variables Categories and coding

. 0= Home
Place of delivery N
1= Health institution
Using postnatal care 0=No
gp 1=Yes

the highest in developing countries with 450 maternal
deaths per 100,000 live births. In contrast, maternal
mortality ratio for developed regions was 9 deaths per
100,000 live births and in countries of the Common
Wealth of Independent States, it was 51 maternal deaths
per 100,000 live births. Among the developing countries,
sub-Saharan Africa including Ethiopia had the highest
maternal mortality rates (MMR) with 900 maternal deaths
per 100,000 live births in 2005, followed by South Asia
(490), Oceania (430), South-Eastern Asia (300), Western
Asia (160), Northern Africa (160), Latin America and
Caribbean (130), and Eastern Asia (50) (WHO, 2005).
Ethiopia is one of the countries with the highest MMR in
the world. The MMR was 871 per 100,000 live birth in the
year 2000; it was also 673 per 100,000 live births in year
2005 and 676 per 100,000 live birth in year 2011, that is,
maternal mortality ratio has not changed in the country.

A study by Miteku et al. (2016) revealed that increasing
awareness about postnatal care, preventing maternal and
neonatal complication, and scheduling mothers based on
the national postnatal care follow-up protocol would
increase postnatal care service utilization.

According to the 2011 Ethiopian Demographic Health
Survey report, only 34, 10 and less than 9% of women
had antenatal care, delivery care and postnatal care
services by skilled providers, respectively (CSA, 2011).
Institutional delivery and postnatal care services are the
crucial issues to reduce the risk of complications and
infections that can cause the death or serious illness of a
mother and newborn. Despite the fact that utilization of
institutional delivery care and postnatal care services are
essential for further improvement of mothers and
newborn health, a small proportion of babies are
delivered in health facilities and majority of the women
with a live birth are not checked by skilled health
providers. Different studies have shown that the use of
skilled delivery attendants and postnatal care services
are very low in Ethiopia because of socio-economic and
demographic factors. Majority of births occurred at home
without the help of skilled providers and many mothers do
not go for checkup after delivery. There is unbalanced
distribution of using maternal health care service between
regions (Kasu, 2013).

Therefore, the objective of this study was to identify
factors affecting utilization of institutional delivery and
postnatal care services, and assess variation in the use
of these services among different regions of Ethiopia.
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MATERIALS AND METHODS
Source of data

The source of data is the 2014 Ethiopia Demographic and Health
Survey which is obtained from Ethiopian Central Statistical Agency
designed to provide estimates for the health and demographic
variables of interest for the following domains: Ethiopia as a whole,
urban and rural areas of Ethiopia, and all geographical areas (nine
regional states and two chartered cities), namely: Tigray, Affar,
Amhara, Oromiya, Somali, Benishangul-Gumuz, Southern Nations,
Nationalities and Peoples, Gambela, Harari, Addis Ababa and Dire
Dawa.

Data collection

In order to achieve the objective of the survey, a total of 9135
households aged 15 to 49 were selected, of which, 8,727 were
found to be occupied during the data collection. Among the
occupied households, 8492 eligible women were identified for
individual interview; then interviews were completed for 8070
women yielding an individual response rate of 95%. Women were
asked whether they have practiced ANC, institutional delivery and
postnatal care services in the five years preceding the survey. Only
3710 of them responded and gave information on their practice of
IDC, IDC and PNC (CSA, 2014).

Variables of the study

In this study, two response variables influenced by explanatory
variables were obtained from questions in the maternal health
component of EDHS questionnaire. The main focus was a number
of specific questions that were addressed to women about their last
child in the five years preceding the survey. Women were asked
whether they: 1) delivered their last child from health institutions; 2)
received a medical checkup within two days after delivery. As
indicated in Table 1, the response variable was coded as “1” if the
woman used this service and “0” if not.

Explanatory variables included in the study for the purpose of the
analysis were chosen by referring and reviewing related literatures.
These variables are coded as indicated in Table 2 and are
expected to influence the dependent variable (institutional delivery,
postnatal care services) in Ethiopia.

RESULTS AND DISCUSSION
Descriptive analysis

The main socio-economic and demographic factors of
maternal health care service utilization of women are
presented in Table 3. The total number of women
included in the study is 3710. Among those, 972 (26.2%)
delivered their last child at health facility while 2738
(73.8%) delivered at home. Similarly, 877 (23.6%)
received postnatal care whereas 2833 (76.3%) did not.
Women who lived in different states had unequal status
of using institutional delivery and postnatal care services.
The proportion of mothers who delivered their last child at
health facilities in Affar, Amhara, Somali, Oromiya, Ben-
Gumuz, SNNP, Gambela, Tigray, Hrarari, Dire Dawa and
Addis Ababa are 3.2,5.1, 5.0, 7.9, 6.2 and 8.6, 9.1, 9.8,
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Table 2. Description and coding of independent variables.

Independent variables Categories and coding
0 = No education (ref)

1 = Primary

2 = Secondary and above

Woman'’s educational level (Education)

Place of residence (Residence) (1) ; :LerIn (ref)
0 = Addis Ababa (ref)
1 =Tigray

2 = Afar

3 = Amhara

4 = Oromiya

5 = Somali

6 = Ben-Gumuz

7 = SNNP

8 = Gambela

9 = Hareri

10 = Dire Dawa

Region of respondents (Reg)

0 < 20 Years (ref)
Woman'’s age at birth (Age) 1=20-34 Years
2 =35-49 Years

0 = Male (re
Sex of household head (Sexhhd) 1= Fema(lore N
0 = No visit (ref)
1=1-2 Visits

2 =3 -4 Visits

3 =5 or More visits

Number of antenatal visits during pregnancy (ANC)

0 <= 2 Children (ref)

Number of living children Children) 1= 3-4Children
2 = 5+ Children
0 =1 (ref)
Birth order (Order) 1=2-3
2=4+

0 = Divorced (ref)
Respondent’s marital status (Marital) 1 = Widowed
2 = Married

0 = Poor (ref)
1= Middle
2 = Rich

Household wealth index (Wealth)

12.8, 15.9 and 16.4% respectively. Similarly, the Gambela, Tigray, Hrarari, Dire Dawa and Addis Ababa
proportion of mothers that received postnatal care in are 3.6, 5, 1.7, 7.5, 8.3, 10.3, 10.7, 8.6, 11.2, 15.8 and
Affar, Amhara, Somali, Oromiya, Ben-Gumuz, SNNP, 17.2%, respectively. The proportion of using institutional
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Table 3. Descriptive analysis of delivery and postnatal care services.

Place of delivery PNC use
Variables Categories Home Health facility No Yes
Count % Count % Count % Count %
Place of residence Urban 180 6.6 565 58.1 271 9.6 474 54
Rural 2558 934 407 419 2562 90.4 403 46
Sex of household head Male 23%4 87.4 765 78.7 2462 86.9 697 79.5
Female 344 12.6 207 213 37 131 180 205
W . onal No education 2048 748 333 21.7 2061 727 320 26.7
le\z*l‘a” seducational o 639 233 369 343 685 2.2 323 365
Secondary+ 51 1.9 270 38.0 87 3.1 234 36.8
Poor 1671 61.0 167 17.2 1649 58.2 189 216
Household wealth index ~ Middle 841 30.7 217 22.3 857 30.3 201 229
Rich 226 8.3 588 60.5 327 11.5 487 55.5
No visit 1532 56.0 89 6.9 1540 544 81 6.3
Number of antenatal 1-2 Visits 373 13.6 67 9.2 381 20 59 9.2
visits 3-4 Visits 531 194 292 30.0 568 134 255 29.1
5+ Visits 302 11.0 524 53.9 344 121 482 55
<20 139 5.1 52 5.3 149 5.3 42 48
Woman's age at birth 20-34 1854 67.7 751 77.3 1948 68.8 657 74.9
35-49 745 272 169 17.4 736 26.0 178 20.3
Addis Ababa 24 0.9 155 16.4 40 1.4 139 17.2
Tigray 214 7.8 95 9.8 215 76 94 107
Affar 343 12.5 31 3.2 342 121 32 3.6
Amhara 340 12.4 50 5.1 346 12.2 44 5.0
Oromiya 383 14.0 77 79 394 13.9 66 75
Region Somali 298 10.9 49 5.0 332 11.7 15 1.7
BEN-Gumuz 248 9.1 60 6.2 235 8.3 73 83
SNNP 430 15.7 84 8.6 424 15 90 10.3
Gambela 214 7.8 88 9.1 227 8.0 75 8.6
Harari 133 49 124 12.8 159 5.6 98 11.2
Dire Dawa 1M1 41 159 15.9 119 4.2 151 15.8
1 484 17.7 210 216 500 17.6 194 221
Birth order 2-3 821 30.0 291 29.9 848 29.9 264 30.1
4+ 1433 52.3 471 485 1485 524 419 47.8
Divorced 139 5.1 75 1.7 148 5.2 66 7.5
Marital status Widowed 51 1.9 17 1.7 51 1.8 17 1.9
Married 2548 93.0 880 90.5 2634 93.0 794 90.5
\ v <=2 887 324 563 57.9 986 34.8 464 52.9
cm?:r: o1 iing 34 849 310 228 235 852 30.1 225 25.7
5+ 1002 36.6 181 18.6 995 35.1 188 214
Category Women Percent
Delive Home 2738 73.8
i Health facility 972 26.2
Not used 2833 76.4
PNC Used 877 236

Total 3710
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Table 4. Results of univariate analysis for the selected important variables.

Place of delivery

Postnatal care use

Explanatory variables

Chi-square df Sig. Chi-square df Sig.
Region 529.834 10 0.000 497.880 10 0.000
Place of residence 874.097 1 0.000 669.071 1 0.000
Sex of household head 42.333 1 0.000 28.755 1 0.000
Woman'’s educational level 543.182 2 0.000 464.579 2 0.000
Economic status 896.803 2 0.000 646.102 2 0.000
Number of antenatal visits 746.990 3 0.000 671.559 3 0.000
Number of living children 197.086 2 0.000 97.360 2 0.000
Birth order 7.997 2 0.018 9.935 2 0.007
Age of woman at birth 36.873 2 0.000 12.612 2 0.002
Marital status 9.080 2 0.011 6.580 2 0.037

delivery and postnatal care services also differed by
place of residence. Among the women who resided in
urban areas, 58.1 and 54% used institutional delivery and
postnatal care services, respectively, while among the
rural women, 41.9% delivered at health facility and 46%
received postnatal care services. Table 3 also showed
that the highest distribution of using institutional delivery
and postnatal care were 38 and 36.8% for women who
had secondary or above education and followed by 34.3
and 36.5% for women who had primary education.
Among mothers with male household head, 78.7% used
institutional delivery care, while only 21.5% of mothers
with female household head used this care. Similarly,
mothers with male headed household (79.5%), used
postnatal care service, whereas 20.5% of mothers with
female headed household received postnatal care
service.

Women with the higher wealth index see medical
professionals for their child birth than women in lower
wealth index. 60.5 and 55.5% of women whose
household wealth index is rich used institutional delivery
and postnatal care services. 22.3 and 22.9% of women
with middle wealth index used IDC and PNC services,
respectively. On the other hand, only 17.2 and 21.6% of
mothers with poor wealth index used IDC and PNC,
respectively. Regarding the number of children, 57.9 and
52.9% of mothers who had less than two children
received IDC and PNC services, while only 18.6 and
21.4% of mothers with five or more children used IDC
and PNC services, respectively.

Using IDC and PNC services increase as antenatal
care practice increases. Among mothers who did not
follow antenatal visits, only 6.9% delivered at health
facilty and 6.3% received postnatal care services.
Institutional delivery and postnatal care services were
observed by 9.2% of women who used one or two
antenatal visits.

Similarly, 30 and 29.1% of women with three or four
antenatal visits experienced institutional delivery and
postnatal care services, respectively. 53.9 and 55% of

mothers who used institutional delivery and postnatal
care were observed with five or more antenatal visits.
Table 3 also showed that the observed proportions of
using institutional delivery and postnatal care for mothers
with the first child birth were 21.6 and 22.1%,
respectively. With two or three birth orders, women (29.9
and 30.1%) used institutional delivery and postnatal care
services.

Bivariate analysis

Bivariete analysis is used to describe the effect of
individual explanatory variable on the outcome variables
without considering other predictors. It showed the
relationship between the response variable (IDC, PNC)
and explanatory variables. The analysis was carried out
for each predictor independently using enter method and
variables were statistically significant at 5% significance
level since P- value < 0.05 (Table 4). These variables are
important for the multiple logistic regression analysis.

Results of binary logistic regression analysis for
delivery care services

Multiple logistic regressions were applied to analyze the
effect of each independent variable on institutional
delivery care utilization controlling for the effect of the
other independent variables. A statistical significance of
the individual regression coefficients was tested using the
Wald Chi-square statistic. Accordingly, region, place of
residence, educational level of women, sex of household
head, wealth index, and number of living children and
frequency of antenatal visits were found to be significant
predictors for the use of institutional delivery care
services.

Based on the result in Table 5, the final estimated
regression equation consisting of the significant variables
is given by:
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lu:ug[t{P{}{J} = —1.827 — 1.319Res; + 0.437sex; + 0.388edu,; + 1.38edu, + 0.51%wealth, 4 1.351wealth,
+ LO027ANC; + 1.827ANC; + 2.242ANC; — 0.419child, — 0.306child; —0.185reg,

— 1.124reg,+. ..., —0.041reg,,

When all explanatory variables are removed in the model,
an average probability of using institutional delivery care

E_—i E27

service by Ethiopian women is predicted to be 1+=7*% =

0.164.

The logistic regression model revealed that there is a
statistically significant effect between mother’s place of
residence and the use of institutional delivery care
services. The women who lived in rural area were 73%
lower than those who delivered their last children at
health facility as compared to those who live in urban
area (OR=0.267; CI: 0.193-0.370) controlling for the other
variables in the model. The result of the model also
showed that women who are living in households where
a female is the head of household were 1.549 times more
likely to use institutional delivery care service as
compared to women where the head of household is
male.

The findings of the model revealed that the odds ratio
of using institutional delivery care for women who lived in
Amhara and Oromia regions relative to those women
living in Addis Ababa were 0.496 (Cl: 0.260-0.945) and
0.440 (CI: 0.239-0. 809). Similarly, the odds ratios of
using delivery care for women who lived in SNNP and
Ben- Gumuze as compared to women who reside in the
reference category were 0.506 (Cl: 0.271-0.945) and
0.501 (CI: 0.266-0.944), respectively. This implied that
women who live in SNNP and Ben-Gumuze were about
49 and 50% lower with respect to delivering at health
facilities as compared to women who live in Addis Ababa,
controlling for the other variables in the model. Moreover,
the likelihoods of using delivery care in health institutions
for mothers who live in Somali and Affar region as
compared to mothers who reside in the base category
were 0.330 (Cl: 0.170-0.638) and 0.325 (Cl: 0.161-
0.655), respectively, controlling for the other variables in
the model. Meaning that women who reside in Somali
and Affar are about 67 and 67.5% less likely to use
institutional delivery service as compared to women who
reside in the reference region, controlling for other
variables in the model. This showed that majority of the
women who live in Somali and Affar regions delivered
their last children at home.

On the other hand, the odds of using IDC for women
who live in Dire Dawa, Tigray, Harari and Gambela were
not significantly different from that of women who live in
Addis Ababa.

The other important significant predictor of woman’s
utilization of institutional delivery care services is their
educational level. Mothers with primary education were
47% more likely to use institutional delivery care relative
to those without education (OR =1.474, IC: 1.161-1.870).
Similarly, the odds ratio of using institutional delivery care
was 3.973 times more likely for mothers who had
secondary or above education as compared to mothers
who had no education, controlling for the other variables
in the model. A model also explained that household
wealth index has a statistically significant association with
utilization of mother’'s delivery care. The likelihoods of
using delivery care in a health institution were 1.68 and
3.861 times more likely for women from middle and rich
families, respectively, as compared to those from poor
families, controlling for the other variables.

Antenatal care during pregnancy has a statistically
significant effect on the use of delivery care service.
Women with one or two antenatal visits, three or four
visits and five or above visits are 2.792, 6.214 and 9.408
times more likely to use institutional delivery care
respectively, as compared to those without antenatal
visit, while controlling for the other variables in the model.
This indicated that women with more antenatal visits
during pregnancy were better to deliver their child at
health center. In the contrary, the study identified the
inverse relationship between using institutional delivery
care of women and their living children. The odds ratio of
using delivery care in health facility was 34% less likely
for women who had three or four children relative to
those who had two or less children (OR = 0.658, 95% CI:
0.505-0.856).

Results of binary logistic regression analysis for PNC

Accordingly, region, place of residence, educational level
of women, sex of household head, wealth index and
frequency of antenatal visits were found to be significant
determinants for the use of postnatal care services at 5%
level of significance. The maximum likelihood estimates
(MLE) of predicting the use of postnatal care services of
Ethiopian women is presented in Table 6. Based on this
result, the final regression equation consisting of the
significant variables is given by:

logit(P(X)) = —1.227 — 1.069Res, + 0.321Sex, + 0.388Edu, + 1.064Edu, + 0.221Wealth, + 0.595Wealth,

+ 0.833ANC, + L.AV6ANC; + 2.11ANGC; —0.065Reg, — 1.01%Reg, +, ...

1 —U.UQEREE iD
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Table 5. Maximum likelihood estimates of predicting the use of institutional delivery of women.

95% C.I. for EXP(B)

Variables Categories B S.E. Wald df Sig. Exp(B)
Lower Upper
Place of residence :Lbrzln (ref) 11319 0165  63.608 1 0000 0267 0193 0.370
ﬁex of household  Male(ref) 0.437 0164  7.118 1 0008 1549  1.123 2.135
ead Female
No educate (ref) 40.198 2 0.000**
Education Primary 0.388 0.122 10.173 1 0.001**  1.474 1.161 1.870
Secondary+ 1.380 0221  38.798 1 0.000%* 3973 2574 6.133
Poor (ref) 60.441 2 0.000**
mg‘;ieho'd wealth \iddle 0519  00.129 16.085 1 0.000* 1.680  1.304 2.165
Rich 1.351 00.174  60.311 0.000* 3.861  2.746 5.430
No ANC (ref) 1.027 0.198  209.745 3 0.000* 2.792  1.896 4.113
ANG visits 1-2 visits 1.827 0.158  27.020 1 0.000*  6.214  4.562 8.463
3-4 visits 2.242 0.163  134.263 1 0.000%* 9.408  6.837 12.946
5+ visits 189.409 1 0.000**
Addis Ababa (ref) 82.374 10 0.000*
Tigray -0.185 0.317  0.340 1 0559 0.831  0.446 1.547
Affar -1.124 0.358  9.863 1 0.002* 0.325  0.161 0.655
Amhara -0.702 0329  4.549 1 0.033* 0.496  0.260 0.945
Oromiya -0.822 0311 6971 1 0.008* 0.440  0.239 0.809
Region Somali -10.11 0.337  10.849 1 0.001* 0330  0.170 0.638
Ben-Gumuz -0.691 0.323 4577 1 0.032* 0.501  0.266 0.944
SNNP -0.682 0319 4571 1 0.033* 0.506  0.271 0.945
Gambela -0.043 0320  0.018 1 0.893 0.958  0.511 1.795
Harari -0.165 0.316  0.274 1 0601 0.848  0.457 1.574
Dire Dawa 0-0.041 0319  0.017 1 0.896 0.960  0.514 1.794
< 2 Children (ref) 9.810 2 0.007**
Living children 3-4 -0.419 0.135  9.707 1 0.002** 0.658  0.505 0.856
5+ -0.306 0.134 5216 1 0.023* 0736  0.566 0.958
Constant -1.627 0.452  120.965 1 0.0000%* 0.197

**Significant at 1% level; significant at 5% level, Ref = reference category.

If all explanatory variables are removed in the model, an
average probability of receiving postnatal care service of
women from skilled providers is estimated to be = 0.227.
The model revealed that there is a strong association
between mother’s place of residence and the use of
postnatal care services. The women who lived in rural
area were about 66% lower for use of postnatal care
service as compared to those who live in urban area
(OR=0.343; 95% CI: 0.249-0.474), controlling for the
other variables in the model. The result of the model also
showed that women living in the household where a
female is the head of household were 1.379 times more

likely to receive postnatal care services as compared to
women where the head of household is male. The model
also showed that women who reside in Amhara and
Oromia are 62.2 and 62.5% less likely to use postnatal
care service, respectively, as compared to women who
live in Addis Ababa, controlling for the other variables in
the model. That is, the odds ratio of using postnatal care
for women who live in Amhara and oromia as compared
to women who reside in the reference category were
0.378 (Cl: 0.216-0.661) and 0.375 (CI: 0.223-0.631),
respectively. Similarly, the odds ratio of using postnatal
care service for women who live in SNNP and Ben-
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, , , 95% C.I. for EXP(B)
Variables Categories B S.E. Wald df Sig. Exp(B)
Lower Upper

Place of Urban (ref)

residence Rural -1.069 0.165 42.095 1 0.000 0.343 0.249 0.474

Sex of household Male (ref)

head Female 0.321 0.156 4.243 1 0.039 1.379 1.016 1.873
No educate (ref) 33.675 2 0.000

Education Primary 0.388 0.118 10.888 1 0.001 1.474 1.170 1.855
Secondary+ 1.064 0.187 32.442 1 0.000 2.898 2.010 4.180
Poor (ref) 11.400 2 0.003

mg‘;ieho'd wealthrggle 0221 0126  3.087 1 0079  1.248 975 1.597
Rich 0.595 0.177 11.347 1 0.001 1.813 1.283 2.563
No ANC (ref) 202.058 3 0.000

ANC visits 1-2 Visits 0.833 0.192 18.806 1 0.000 2.300 1.578 3.350
3-4 Visits 1.576 0.151  109.204 1 0.000 4.837 3.599 6.501
5+ Visits 2.110 0.154 187.192 1 0.000 8.249 6.097 11.161
Addis Ababa (ref) 99.771 10 0.000
Tigray -0.065 0.266 0.060 1 0.807 0.937 0.556 1.578
Affar -1.019  0.306 11.069 1 0.001 0.361 0.198 0.658
Ambhara -0.973  0.285 11.615 1 0.001 0.378 0.216 0.661
Oromiya -0.981  0.265 13.678 1 0.000 0.375 0.223 0.631

Region Somali -10.526  0.360 18.008 1 0.000 0.217 0.107 0.440
Ben-Gumuz -0.864 0.272 10.090 1 0.002 0.421 0.247 0.718
SNNP -0.506  0.251 4.064 1 0.044 0.603 0.369 0.986
Gambela -0.442 0.273 2.628 1 0.105 0.643 0.377 1.097
Harari -0.550 0.262 4.393 1 0.036 0.577 0.345 0.965
Dire Dawa -0.098 0.264 .138 1 0.710 0.907 0.540 1.521

Constant -1.227  0.421 8.486 1 0.004 0.293

Gumuze as compared to women who reside in the
reference category were 0.603 (Cl: 0.369-0.986) and
0.421 (CIl: 0.247-0.718), respectively. This indicated that
women who live in SNNP and Ben-Gumuze were about
40 and 58% less likely to receive postnatal care services
as compared to women who live in Addis Ababa,
controlling for the other variables in the model. Moreover,
the odds of using postnatal care for mothers who settled
in Affar and Somali region as compared to mothers who

live in the reference category were 0.361 (Cl: 0.198-
0.658) and 0.217 (Cl: 0.107-0.440), respectively,
controlling for the other predictors in the model. In other
words, women who reside in Somali and Affar are 78 and
64% less likely to use postnatal care service as
compared to women who reside in the reference region,
controlling for the other variables in the model. This
showed that majority of the women who live in Somali

and Affar region did not receive postnatal care service.
On the other hand, the odds of using postnatal care
service for women who live in Dire Dawa, Tigray and
Gambela were not significantly different from that of
women who live in Addis Ababa. The other important
significant predictor of woman’s utilization of postnatal
care services is educational level. Mothers with primary
education were about 47% more likely to use postnatal
care service relative to those without education (OR
=1.474, IC: 1.170-1.855). Similarly, the odds ratio of
using postnatal care service is 2.898 times more likely for
mothers who had secondary or above education as
compared to mothers who had no education, controlling
for the other predictors in the model. A model also
explained that household wealth index has significant
positive association with utilization of mother’s postnatal
care service. The likelihoods of using postnatal care
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Table 7. Model summary for Institutional Delivery Care (IDC).

-2 Log likelihood

Cox & Snell R square

Nagelkerke R square

2419.763% 0.392 0.574
Table 8. Omnibus tests of model coefficients for delivery care.
Chi-square Df Sig.
Step 1847.723 27 0.000
Block 1847.723 27 0.000
Model 1847.723 27 0.000

Table 9. Hosmer and Lemeshow test for

IDC.

Chi-square

Sig.

11.325

0.184

service were 1.248 and 1.813 times more likely for
women from middle and rich families, respectively as
compared to those from poor families. Antenatal care
during pregnancy had also a positive association with the
use of maternal postnatal care service. Women with one
or two antenatal visits, three or four visits and five or
above visits were 2.3, 4.837 and 8.249 times more likely
to receive postnatal care, respectively, as compared to
those without antenatal visit while controlling for the other
variables in the model. This indicated that more antenatal
visit during pregnancy to checkup after delivery is better
for mothers.

Testing goodness of fit of the model

After logistic regression model has been fitted, goodness
of fit test of the resulting model was performed. It is
necessary to show the adequacy and usefulness of the
fitted model. The most common techniques are Pearson's
Chi-square test, likelihood ratio test, Hosmer- Lemeshow
test and the Wald goodness of fit test.

The Omnibus or likelihood-ratio test (LRT) for
delivery care

LRT is the common assessment of the overall model fit in
logistic regression, which is simply the Chi-square
difference between the reduced model with the constant
only and the full model including a set of predictors. As
indicated in Table 7, the -2 log likelihood statistics is
2419.763. This statistic shows how much improvement is
needed before the predictors provide the best possible

prediction of IDC, the smaller value of statistic is the
better of the model. The statistic for the model (Table 8)
with  only the intercept is given by -2LLO =
1847.723+2419.763 = 4267.486. The model with
predictors reduced the -2 Log Likelihood statistics (null
model) by 4267.486— 2419.763 = 1847.723, which is
observed in the model Chi-square for omnibus test. The
omnibus test can be interpreted as a test of the ability of
all explanatory variables in the model jointly to predict the
response variable. The omnibus test of model coefficients
is used to assess the overall fit of logistic regression

model. The results (¥ =1847.723, d.f=27, p-value =
0.000) in Table 8 showed that the model fit is good, at
least one of the predictors is statistically significant to
predict the use of institutional delivery services. Deleting
independent variables from the model change its
predictive ability or the null hypothesis that there is no
difference between the model with only a constant and
the model with predictors was rejected.

Hosmer-Lemeshow goodness of fit test for delivery
care service

The Hosmer-Lemeshow goodness of fit test divides
subjects into ten groups based on predicted probabilities,
then a Chi-square is computed from observed and
expected frequencies in a 10x2 table. A non-significant
value of a Chi-square test indicated that there is no
difference between the observed and the predicted
values and hence the estimated model goodly fit the
data. Since the p-value = 0.184 is greater than 0.05, it is
not significant, which is an indication that the overall fitted
model is good (Table 9).



Table 10. Classification table for IDC
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Predicted
Observed Place of delivery Percentage
Home Health facility Correct
) Home 2615 123 95.5
Place of delivery Health facility 613 63.1
Overall percentage 87.0

Table 11. Model summary for postnatal care service.

-2 Log likelihood Cox & Snell R square Nagelkerke R square

2668.245% 0.312 0.470

Table 12. Omnibus tests of model coefficients for PNC.

Chi-square df Sig.
Step 1389.610 27 0.000
Block 1389.610 27 0.000
Model 1389.610 27 0.000

The classification table for IDC

The classification table showed the validity of predicted
probabilities. The accuracy of the classification is
measured by sensitivity (ability to predict an event
correctly) and specificity (ability to predict the non-
occurrence of an event correctly). Table 10 shows that
63.1% of women who delivered at health center were
correctly classified, whereas 95.5% of women that
delivered at home were correctly classified.

Model diagnostics for IDC and PNC

The adequacy of the fitted model was checked for
possible presence of outliers and influential values.
Results of the diagnostic test for detection of outliers and
influential values are presented in Appendix 1 (Tables 1
and 2). The DFBETA for model parameters is small (all
values are less than one). This means that there are no
influential observations for the individual regression
coefficients. Cook’s distance less than one implied that
an observation had no overall impact on the estimated
vector of regression coefficients 8. A small value of
leverage statistic showed that no subject has a
substantial large impact on the predicted values of the
model. Another method of detecting outliers is normalized
residuals. The absolute value of normalized residual is
less than 3. This indicated the absence of outlying
observation (Appendix 1: Table 1). Hence, from the

above goodness of fit test and diagnostic checking, it can
be said that our model is adequate to predict the data.

The omnibus or likelihood-ratio test for postnatal
care

On Table 11, it was considered that the -2 log likelihood
statistics equals 2668.245. This statistic shows how much
improvement is needed before the predictors provide the
best possible prediction for the use of postnatal care of
women.

The statistic for the null model is given by -2LL0 =
1389.610+2668.245=4057.855. The inclusion  of
parameters reduced the -2 Log Likelihood statistics of
null model by 4057.855-2668.245 = 1389.610, which is
observed in the model Chi-square of omnibus test. The
results, Chi-square = 1389.610, df = 27, p-value=0.000
showed that the model fit is good, that is, at least one of
the predictors is statistically significant to predict the use
of postnatal care service (Table 12). This is the null
hypothesis that there is no difference between the model
with only a constant and the model with predictors was
rejected.

Hosmer-Lemeshow goodness of fit test for PNC

The Hosmer-Lemeshow goodness of fit test divides
subjects into ten groups based on predicted probabilities,
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Table 13. Hosmer-Lemeshow test for
postnatal care services.

Chi-square df Sig.
11.53 8 0.173

Table 14. Classification table for PNC.

Predicted
Observed PNC use
Percentage correct
No Yes
No 2683 150 94.7
PNCuUse  yes 400 477 54.4

Overall percentage

85.2

The cut value is 0.500.

then a Chi-square is computed from observed and
expected frequencies in a 10x2 table. A non-significant
Chi-square indicated that there is no difference between
the observed and the predicted values and hence
estimates of the model adequately fit the data. Since the
p-value 0.173 in Table 13 is greater than 0.05, the model
is good fit to the data.

The classification table for PNC

A classification table shows the validity of predicted
probabilities. The accuracy of the classification is
measured by sensitivity (ability to predict an event
correctly) and specificity (ability to predict the non-
occurrence of an event correctly). Table 14 shows that
54.4% of women who received postnatal care were
correctly classified, whereas 94.7% who did not receive
postnatal care were correctly classified.

Model diagnostics for PNC

The adequacy of the fitted model was checked for
possible presence of outliers and influential values.
Results of the diagnostic test for detection of outliers and
influential values are presented in Appendix 1 (Table 2).
The DFBETA for model parameters is small (all values
are less than one). This means that there are no
influential observations for the individual regression
coefficients. Cook’s distance less than one implied that
an observation had no overall impact on the estimated
vector of regression coefficients 8. A small value of
leverage statistic showed that no subject has a
substantial large impact on the predicted values of the
model. Another method of detecting outliers is normalized
residuals. The absolute value of normalized residual is

less than 3. This indicated the absence of outlying
observation (Appendix 1: Table 2). Hence, from the
above goodness of fit test and diagnostic checking, it can
be said that our model is adequate to predict the data.

Test of heterogeneity

A Chi-square test statistic was applied to assess
heterogeneity in the proportion of women who had an
experience of maternal health care services between
regions. The test yield Chi-square = 529.834 for place of
delivery and 497.880 for postnatal care, df =10, P- value
<0.05. Thus, there was an evidence of heterogeneity with
respect to using institutional delivery and postnatal care
services across regions.

Conclusion

A total of 3710 women were included in the study to
investigate determinant factors influencing utilization of
institutional delivery and postnatal care services. The
descriptive analysis of this study showed that 26.2 and
23.6% of women use institutional delivery and postnatal
care services, respectively. The study identified major
socio-economic and demographic factors of institutional
delivery and postnatal care services in Ethiopia. The
study revealed that place of residence, women’s
educational level, region, wealth index of the household,
number of antenatal visits during pregnancy and sex of
household head were significant factors for both
institutional delivery use and postnatal care services.
Number of living children is also a significant predictor of
using institutional delivery service, while age, marital
status and birth order were found to be insignificant
variables of utilizing institutional delivery and postnatal



care services. The study showed that utilization of
institutional delivery care service was significantly
associated with place of residence. Women who resided
in rural areas and with lower wealth index were at less
advantage to deliver in health facilities and receive
postnatal care. This is in agreement with the findings of
others studies (Mesfin et al., 2004; Eyerusalem, 2010;
Asmeret, 2013). The finding also showed that place of
residence was statistically a significant predictor for the
use of postnatal care service. Rural women are less likely
to use postnatal care service relative to urban women.
This confirmed the finding of the other studies (Mitiku et
al., 2016; Mekonen, 2002; Asma, 2013). The reason for
this difference is unfair distribution of health care
services; most of the health care services are
concentrated in urban areas than rural and various health
promotion programs that use urban-focused mass media
leads to the advantage of urban residents to use
maternal health service. In addition, women living in rural
residence are more influenced by traditional or cultural
practice regarding delivery and postnatal than urban
women.

The finding revealed that mother's education has a
strong positive association with the use of institutional
delivery and postnatal care services. Women with
primary, secondary or higher level of education were
more likely to deliver at health facility and receive
postnatal care than women who had no education. This
finding, in agreement with Mekonnen and Mekonnen
(2002), Umurungi (2010) and Abeje et al. (2014),
revealed that the lower use of maternal health care was
observed among illiterate women. The reason might be
that a higher education can enable women to develop the
confidence of utilizing health facility services and greater
awareness of the need for their care during delivery and
after delivery. Wealth index of the household is one of the
most positive determinants of using institutional delivery
and postnatal services among Ethiopian women.
According to the current study, giving birth at health
facility as well as receiving postnatal services were higher
for women in middle and rich households as compared to
women living in lower economic status. This finding is
consistent with other studies carried out by Fort et al.
(2011) and showed that women with middle and rich
households were more likely to utilize delivery and
postnatal services in health center. Similar studies
(Adamu, 2011; Kasu, 2013) revealed that household
wealth index was a significant predictor for women to
deliver at health facilities and to use postnatal care. As
recommended by WHO, at least, four ANC visits are
important for maternal health.

The results of this study showed a significant difference
in the proportion of health facility delivery among women
who followed one or more ANC visits as compared to
women who had no ANC visits. This confirmed the
findings of other studies (Mesfin et al., 2004; Asmeret,
2013) showing that women with ANC visits were more
likely to deliver at health facility as compared to those
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without ANC visits. The study also showed a positive
association of ANC visits during pregnancy with mother’s
utilization of postnatal care service, which is consistent
with the findings of the other studies (Asma et al., 2013;
Daniel et al., 2014), that following the higher antenatal
care increases the use of postnatal care services. Sex of
household head is also statistically a significant predictor
for utilization of institutional delivery and postnatal
services among women.

The finding showed that women who live in female
headed households were more likely to deliver at health
facility and receive postnatal care services as compared
to those who live in male headed households. This result
is in agreement with Kasu (2012), which showed that the
estimated odds ratio of mothers who live in house where
the head of household is female were more likely to
receive delivery and postnatal care from a health facilities
as compared to women who live in household where the
head is male.

ABBREVIATIONS: AIC, Akaike information criterion;
ANC, antenatal care; BIC, Bayesian information criterion;
CSA, Central Statistical Agency; EDHS, Ethiopian
demographic and health survey; EMDHS, Ethiopian mini
demographic and health survey; ESPS, Ethiopian society
of population study; GTP, growth and transformation
plan; HSDP, health sector development program; ICC,
intra-class  correlation coefficient; IDC, institutional
delivery care; MDG, millennium development goal; MMR,
maternal mortality rate; PNC, postnatal care; SNNP,
southern nations nationalities and people; UNFPA, united
nations population fund; UNICEF, united nations children
fund; USAID, united states agency for international
development; WHO, world health organization.
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Appendix 1.

Table 1. Results of diagnostic tests for outliers and influential value for IDC.

Andargie and Abebe

Variables N Minimum Maximum
Analog of Cook's influence statistics 3710 0.00000 0.017470
Leverage value 3710 0.00071 0.00245
Normalized residual 3710 -2.5383 2.8558
DEFBATA for constant 3710 -0.03270 0.03120
DEFBATA for Residence (1) 3710 -0.02195 0.02023
DEFBATA for Sexhhd (1) 3710 -0.02217 0.02307
DEFBATA for Education (1) 3710 -0.01021 0.01153
DEFBATA for Education (2) 3710 -0.03013 0.03199
DEFBATA for Wealth (1) 3710 -0.01107 0.01270
DEFBATA for Wealth (2) 3710 -0.01765 0.02508
DEFBATA for ANC (1) 3710 -0.01937 0.02666
DEFBATA for ANC (2) 3710 -0.01995 0.01610
DEFBATA for ANC (3) 3710 -0.01892 0.01346
DEFBATA for Reg (1) 3710 -0.02060 0.02730
DEFBATA for Reg (2) 3710 -0.01430 0.01987
DEFBATA for Reg (3) 3710 -0.02908 0.02767
DEFBATA for Reg (4) 3710 -0.01913 0.01722
DEFBATA for Reg (5) 3710 -0.02721 0.02436
DEFBATA for Reg (6) 3710 -0.02895 0.01303
DEFBATA for Reg (7) 3710 -0.03170 0.03244
DEFBATA for Reg (8) 3710 -0.03012 0.03097
D DEFBATA for Reg (9) 3710 -0.03099 0.03102
EFBATA for Reg (10) 3710 -0.03203 0.03007
DEFBATA for Children (1) 3710 -0.01236 0.01396
DEFBATA for Children (2) 3710 -0.01960 0.01771
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Table 2. Results of diagnostic tests for outliers and influential value for PNC.

Variables N Minimum Maximum
Analog of Cook'’s influence statistics 3710 0.00001 0.01900
Leverage value 3710 0.00102 0.003291
Standardized residual 3710 -2.3638 2.8377
DEFBATA for constant 3710 -0.02842 0.02734
DEFBATA for Residence (1) 3710 -0.02164 0.02153
DEFBATA for Sexhhd (1) 3710 -0.01965 0.02115
DEFBATA for Education (1) 3710 -0.00814 0.01286
DEFBATA for Education (2) 3710 -0.02352 0.02265
DEFBATA for Wealth (1) 3710 -0.00917 0.01321
DEFBATA for Wealth (2) 3710 -0.01613 0.02798
DEFBATA for ANC (1) 3710 -0.01639 0.02397
DEFBATA for ANC (2) 3710 -0.01726 0.01458
DEFBATA for ANC (3) 3710 -0.01684 0.01320
DEFBATA for Reg (1) 3710 -0.03232 0.03078
DEFBATA for Reg (2) 3710 -0.03170 0.02849
DEFBATA for Reg (3) 3710 -0.03138 0.03063
DEFBATA for Reg (4) 3710 -0.02936 0.03172
DEFBATA for Reg (5) 3710 -0.03097 0.02930
DEFBATA for Reg (6) 3710 -0.03267 0.03197
DEFBATA for Reg (7) 3710 -0.02683 0.03262
DEFBATA for Reg (8) 3710 -0.03053 0.03164
D DEFBATA for Reg (9) 3710 -0.02901 0.03080
EFBATA for Reg (10) 3710 -0.03228 0.03217




