
 

American Journal of Theoretical and Applied Statistics 
2015; 4(3): 71-77 

Published online March 23, 2015 (http://www.sciencepublishinggroup.com/j/ajtas) 

doi: 10.11648/j.ajtas.20150403.11 

ISSN: 2326-8999 (Print); ISSN: 2326-9006 (Online) 

 

Statistical Analysis of Determinants of Maternal 
Institutional Delivery Service Utilization in Ethiopia 

Kasahun Takele Geneti
 

Department of Statistics, Haramaya University, Dire Dawa, Ethiopia 

Email address: 
kastake10@gmail.com 

To cite this article: 
Kasahun Takele Geneti. Statistical Analysis of Determinants of Maternal Institutional Delivery Service Utilization in Ethiopia. American 

Journal of Theoretical and Applied Statistics. Vol. 4, No. 3, 2015, pp. 71-77. doi: 10.11648/j.ajtas.20150403.11 

 

Abstract: Utilization of maternal healthcare service is a proximate determinant of maternal morbidities and mortalities. On 

the way to improve maternal health care service, it is important to understand factors influencing maternal health care service 

utilization. The main purpose of this study is to determine statistically the correlates of maternal place of delivery in Ethiopia, 

using 2011 EDHS data. The overall frequency of maternal delivery at heath facility in Ethiopia was 12.8%. Logistic regression 

model was used to model the effects of selected socioeconomic and demographic covariates. It was found that the covariates 

place of residence, birth order of child, mother’s age at child birth, mother’s educational level, household economic status and 

mothers employment status were the most important determinants of  mothers place of delivery in the Ethiopia. It is suggested 

that to improve maternal healthcare service utilization, maternal education should be supported as a policy and this could be 

achieved through female literacy programs in the country. 
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1. Introduction 

Utilization of maternal healthcare services is a proximate 

determinant of maternal morbidities and mortalities. 

Maternal health has emerged as global priority because of a 

great gap in the status of mother’s well being between the 

rich and the poor countries. According to WHO (2008), 

maternal health refers to the health of women during 

pregnancy, childbirth and the postpartum period. In rich 

nations, where women have access to basic health care, 

giving birth is a positive and fulfilling experience. On the 

other hand, for many women in poor countries it is associated 

with suffering, ill health and even death. 

Complications of pregnancy and childbirth are a leading 

cause of maternal morbidities and mortalities for women of 

reproductive age (15 – 49 years) in developing countries. The 

WHO estimates that over 500,000 women and girls die from 

complications of pregnancy and childbirth each year, 

worldwide, with approximately 99% of these deaths 

occurring in developing countries. The WHO report, 9000 

maternal deaths occurred in Ethiopia in 2010. The 2011 

Ethiopian Demographic and Health Survey (EDHS) showed 

that the maternal mortality ratio was 676 deaths per 100, 00 0 

live births. In other words, for every 1,000 live births, about 

seven women (6.76) died during pregnancy, child birth, or 

within two month s of child birth (WHO, 2012). 

Internationally, increasing attention given to maternal 

health has been concentrated in reducing maternal mortality. 

The tragedy of not preventing these avoidable or treatable 

deaths resulted in 536,000 maternal deaths worldwide in 

2005 (WHO, 2007). Developing regions accounted for 99 

percent (533,000) of these deaths, with sub-Saharan Africa 

and Southern Asia accounting for 86 percent of them (UN, 

2008). Put another way, every minute of each year a woman 

dies from complications of pregnancy, abortion attempts and 

childbirth (UNFPA, 2004). Millions more women survive but 

suffer from illness and disability related to pregnancy and 

childbirth. It has been estimated by the Safe Motherhood 

Initiative (SMI) that 30 to 50 morbidities occur for each 

maternal death (SMI, 2003). 

The utilization of maternal health care is one of the 

important factors to reduce the incidence of maternal 

mortality. United Nations reported recent data of maternal 

health care from developing countries are as follow: the 

number of  pregnant women who receive at least one 

antenatal care is approximately 74 percent in 2005 (UN, 
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2008); 40 percent of deliveries take place in health facilities 

and skilled health personnel assist nearly 61 percent of births 

in 2006 (UN, 2008). Obviously, the data indicates that the 

government commitment to maternal health care has not 

reached the levels required to make strong impact on 

mortality rates. Many existing interventions have been found 

to be ineffective in preventing maternal deaths. Laws and 

regulations in many countries sometimes impede health care 

policies (mostly in specific areas such as sexuality education 

and access of adolescents to reproductive health information 

and services). 

Access to proper medical attention and hygienic conditions 

during delivery can reduce the risk of complications and 

infections that may lead to death or serious illness for the 

mother and/or baby (WHO, 2006). EDHS 2011 shows that 10 

percent of women reported that their most recent live birth in 

the last five years was delivered by a health professional. 

Despite the fact that using maternal health care services is 

essential for further improvement of maternal and child 

health, little is known about the current magnitude of use of 

and access to maternal care services. With the background 

given above this study aimed to fill the existing information 

gap about maternal health care by providing empirical 

evidence-based on the data of the 2011 EDHS by way of 

identifying factors that affect maternal healthcare services in 

Ethiopia. 

2. Data Source and Methodology 

2.1. Data Source 

This study used the 2011 Ethiopian Demographic and 

Health Survey (EDHS) data set. The survey drew a 

representative sample of women of reproductive age, by 

administering a questionnaire and making an anthropometric 

assessment of women.  The 2011 EDHS sample was selected 

using a stratified, two stage cluster design, and enumeration 

areas were the sampling units for the first stage. The sample 

included 624 enumeration areas, 187 in urban areas and 437 

in rural areas. In the 2011 EDHS, information and data on 

delivery care was collected from women who had at least one 

birth in the five years before the survey. For the 2011 EDHS, 

representative samples of 17,817 households were selected. 

The analysis presented in this study on place of delivery was 

based on the 2087 women aged 15-49. 

2.2. Variables Used in the Study 

The outcome (response) variable for this study is place of 

delivery. 
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The explanatory variables which might determine place of 

delivery were place of residence, birth order of child, 

mother’s age at child birth, mother’s education level, 

household economic status (wealth index), and mother’s 

employment status. 

2.3. Methods of Statistical Analysis 

Logistic regression analysis extends the techniques of 

multiple regression analysis to research situations in which 

the outcome variable is categorical.  Logistic regression 

allows one to predict a discrete outcome, such as group 

membership, from a set of predictor variables that may be 

continuous, discrete, dichotomous, or a mix of any of these 

(Gellman and Hill, 2007).  

Generally, if the dependent or response variable is 

dichotomous (binary), such as (alive or died, presence or 

absence, success or failure and etc) logistic regression is used. 

The logistic regression is also preferred from multiple 

regression and discriminate analysis as it results in a 

biologically meaningful interpretation, it is mathematically 

flexible and easily used distribution and it requires fewer 

assumptions (Hosmer and Lemeshow, 2000). Unlike the 

discriminate analysis, the logistic regression does not have 

the requirements of the independent variables to be normally 

distributed, linearly related, nor equal variance with in each 

group (Tabachnick and Fidel, 1996).  

Logistic regression has a peculiar property of easiness to 

estimate logit differences for data collected both 

retrospectively and prospectively (Mc Cullagh and Nelder, 

1983) have contributed a lot to its importance in application 

areas. There are two main uses of logistic regression: Firstly, 

to predict the group membership. Since logistic regression 

calculates the probability of success over the probability of 

failure, the results of the analysis are in the form of an odds 

ratio. Secondly, logistic regression also provides knowledge 

of the relationships and strengths among the variables. 

2.3.1. Model Description  

In this study since the response variable, that is place of 

delivery (home = 0 or in health facility = 1) is a dichotomous 

variable so the effect of explanatory variables on the 

dependent variable can be investigated using logistic 

regression model.  

Let Yn×1 be a dichotomous outcome random variable with 

categories 1 (delivery in health facility) and 0 (in home).  Let 

X n× (p+1) denote the collection of p predicator variables of Y. 

Then, the conditional probability that a mother’s place of 

delivery given the Xi set of predictor variables is denoted by 

.)/1( iiiYP π== x  The expression iπ  in logistic 

regression model can be expressed in the form of:  
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Where: 

iπ
 
= the probability of mother i being delivered in health 

facility given Xi set of predictor variables. 

Yi = the observed mother’s place of delivery in health 

facility/in home of mother i. 

β = (p+1) ×1 is a vector of unknown parameters including 

the constant. 
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However, the relationship between the predictor and 

response variables is not a linear function in logistic 

regression; instead, the logarithmic transformation of 

equation yields the linear relationship between the predictor 

and response variables. So an alternative form of the logistic 

regression equation is the logit transformation of iπ  given 

as follows: 

0 1 1
log ( ) og ...

1

i

i i p ip

i

it l x x
ππ β β β

π
 

= = + + + − 
       (2) 

The coefficient can be interpreted as the change in the log-

odds associated with a one unit change in the corresponding 

independent variable or the odd increases multiplicatively by 
βe  for every one unit change increase in Xi.  

2.3.2. Parameter Estimation for the Binomial Logistic 

Regression 

Suppose we have a sample of n independent observations
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to fit the logistic model in 

equation (2). To find the maximum likelihood estimator of β, 

we define the likelihood function as follows: 
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Now, we find the maximum likelihood estimates,
^

β , of β 

by maximizing the log-likelihood function for the observed 

values of yi and xi.  Since the log-likelihood equations are 

non- linear in the parameters, the Newton-Raphson iterative 

maximum likelihood estimation method that expresses
^

β at 

the 
thu )1( + cycle of the iteration is expressed as 
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β  is the resultant 

maximum likelihood estimator of β with residual 
^

iiyR π−=
(Collet, 1991; Greene, 2003).  Newton’s method usually 

converges to the maximum of the log – likelihood in just a 

few iteration unless the data are especially badly conditioned 

(Greene, 2003).  In fact all the parameters ko

∧∧∧
βββ ,...,, 1

 and 

estimates of iπ  for each subject could be facilitated by the 

widely available statistical software package SPSS-20 with 

the latest version. 

2.3.3. Evaluations of a Logistic Regression Model 

A logistic model is said to provide a better fit to the data if 

it demonstrates an improvement over the intercept-only 

model (also called the null model, which has no predictors). 

The overall significance of coefficients of the logistic 

regression model will be accomplished using the Likelihood 

Ratio (LR) test (Hosmer and Lemeshow, 2000). It is 

performed on the basis of test statistic: 

[ ]0 12 ln( ) ln( )G L L= − −                             (4) 

Where L0 is the likelihood of the null model and L1 is the 

likelihood of the saturated model. The statistic G is 

distributed chi-squared with degrees of freedom equal to the 

difference in the number of degrees of freedom between the 

two models. If this difference is statistically significant, then 

the less restrictive model (the one with more variables) is 

said to fit the data significantly better than the more 

restrictive model. 

The statistical significance of individual regression 

coefficients will be tested using the Wald and Score chi-

square statistic. The Wald statistic is a test which is 

commonly used to test the significance of the individual 

logistic regression coefficients for each independent variable 

(that is, to test the null hypothesis in logistic regression that a 

particular logit (effect) coefficient is zero i.e. 0:H i0 =β  

against 0≠iβ . 

For a dichotomous dependent variable, the Wald statistic is: 
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Under the null hypothesis for large sample size, this 

statistic has an approximate chi-square distribution with one 

degree of freedom. 

One primary goal of performing logistic regression is to 

generate an equation that can reliably classify observations 

into one of two outcomes. The degree to which predictions 

agree with the data may be shown graphically by either a 

receiver operating characteristic (ROC) curve or an overlay 

plot of sensitivity and specificity versus predicted 

probabilities (Afifi & Clark, 1990; Hosmer & Lemeshow, 

2000). This paper used ROC curve to see the degree of 
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agreement between the actual and predicted values. 

3. Results and Discussion 

3.1. Descriptive Analysis 

The aim of this study was to determine the differential 

factors that influence utilization of mothers’ health care service 

in Ethiopia. The distribution of mothers who had a live birth in 

the five years preceding the survey by utilization of place of 

delivery for the most recent birth is given in Table 1. 

Utilization of the service/ institutional delivery was 62.0% 

for older mothers, 71.9% for younger mothers and 27.8% for 

adolescent mothers. For the birth order one to third and four 

and higher, respectively, were 32.2%, 62.3%. Institutional 

delivery was 83.2% for urban residences and 46.8% for rural 

residences.  

As can be seen from Table1, institutional delivery was 39.2% 

for poor mothers, 44.9% for middle income mothers and 66.9% 

for rich mothers.  For the unemployed and employed mothers, 

respectively, were 50.5% and 56.7%. 

In this study, mother’s educational attainment recorded 

into three categories as no formal education, primary 

education and secondary and above. From Table 1, mother’s 

place of delivery varies by their educational attainment. 

Institutional delivery was 35.5% for no formal education, 

67.5% for primary education and 95.5% for secondary and 

above mother’s educational attainment.  

Table 1. Distribution of Socio-economic and demographic characteristics of maternal health care services utilization in Ethiopia.  

Variables  Level 

Place of delivery 

Home Health Center 

Frequency  Percent Frequency Percent  

Mother’s  age in years 

15-24 244 28.1 623 71.9 

25-35 575 72.2 221 27.8 

36-49 161 38.0 263 62.0 

place of residence 
Urban 60 16.8 298 83.2 

Rural 920 53.2 809 46.8 

Educational attainment 

No education 660 64.5 364 35.5 

primary education 316 32.5 655 67.5 

secondary and higher 4 4.3 88 95.7 

Wealth index 

Poor 433 60.8 279 39.2 

Middle 226 55.1 184 44.9 

Rich 321 33.3 644 66.7 

Birth order number 
1-3 437 67.8 208 32.2 

4 & above 543 37.7 899 62.3 

Employment status of mothers 
Unemployed 613 49.4 627 50.6 

Employed  366 43.3 480 56.7 

 

3.2. Determinants of Mothers Place of Delivery in Ethiopia 

The relationship between mothers’ age at child birth and 

the dependent variable place of delivery is significant; 

mothers of age at child birth 15 - 24 years were 1.636 times 

more likely to deliver at health facility than those mothers’ 

age at child birth 36-49 years. Mothers age at child birth 25-

35 years were 0.207 times less likely to deliver at health 

facility than those 36-49 years old. 

Mothers’ educational attainment has a significant 

contribution on mother’s place of delivery.  Mothers whose 

educational attainment is primary were 0.082 times less 

likely to deliver at health facility than those who have 

secondary and above education. Mothers of no formal 

education were 0.036 less likely to deliver at health facility 

than those who have secondary and above education.   

Table 2. Logistic Regression Analysis of the Determinants of maternal health care services utilization in Ethiopia. 

Variable  Level  B S.E. Wald Df P-value  Exp(B) 

Mother’s age at birth in years (Ref(36-49))    24.964 2 .000  

 15-24 .492 .162 9.202 1 .002 1.636 

 25-35 -1.573 .148 112.844 1 .000 .207 

Place of residence (Urban) Urban  1.858 .211 77.574 1 .000 6.410 

Mother’s education (Ref (secondary and 

above)) 
   66.486 2 .000  

Ref (secondary and above)        

No formal  education No formal  education -3.318 .574 33.448 1 .000 .036 

primary education  primary education  -2.505 .571 19.237 1 .000 .082 

wealth Index (Ref (Rich))    12.778 2 .002  

Poor  Poor -.488 .137 12.748 1 .000 .614 

Middle Middle -.244 .155 2.462 1 .117 .784 

Birth order (4 & above)  (Ref (1-3))  4 & above -1.783 .136 17.844 1 .000 .168 

Mother’s employment  ( Ref(employed)) Unemployed  -.264 .114 5.348 1 .021 .768 

Constant  4.062 .582 48.669 1 .000 58.117 
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Mothers whose place of residence is urban area were 6.410 

times more likely to deliver at health facility than whose 

place of residence is rural controlling for other variables in 

the model. The relationship between wealth index and place 

of delivery was significant. The estimated odds ratios for 

mothers in the categories of wealth indices poor and middle 

compared to those mothers in the rich category were 0.614 

and 0.784 respectively.  

The relationship between birth order and Place of Delivery 

was also found to be significant. Mothers who experienced 4 

and above birth order were 0.168 times less likely to deliver 

at health facility than those who experienced 1-3 birth order 

number. Unemployed mothers were 0.768 times less likely to 

deliver at health facility than employed mothers.  

3.3. Assessing the Fit of the Model 

The ROC curve is a plot of the true positive rate 

(sensitivity) against the false positive rate (1-specificity) for 

the different possible cut-offs of a diagnostic test. The area 

under the ROC curve, which ranges from zero to one, 

provides a measure of the model's ability to discriminate 

between those subjects who experience the outcome of 

interest (delivery in health facility) versus those who do not 

(home). The results of goodness-of-fit can therefore be 

summed up in a single number: the area under the ROC 

curve (often abbreviated to AUC). The model with a larger 

area below the ROC curve (i.e., a larger AUC statistic) is 

considered better model (Afifi & Clark, 1990). Besides if 0.8 

≤ AUC < 0.9 this is considered excellent discrimination 

(Hosmer and Lemeshow, 2000). In other words, the best 

model is the one associated with the greatest sensitivity and 

the lowest 1- specificity. In our case the AUC is 0.8562 as we 

can see in the following graph.  This implies that the model 

fit the data very well. 

 

Figure 1. Receiver Operating Characteristics (ROC) 

3.4. Discussion 

This study was premeditated to identify the associated 

factors of maternal place of delivery in Ethiopia based on 

EDHS 2011 data. Accordingly, Logistic regression analysis 

on place of delivery was employed to identify the effect of 

covariates on maternal place of delivery. The results obtained 

are discussed as follows. The total number of women 

presented in this study was 2087 whose age 15-49, among 

which 11.3 % were deliver at health facility. The Logistic 

regression analysis revealed that the covariates: place of 

residence, birth order of child, mother’s age at child birth, 

mother’s education level, household economic status (wealth 

index), and mothers employment status were the most 

important determinants of mothers institutional delivery in 

Ethiopia. 

Mothers’ educational attainment has a significant 

contribution on mother’s place of delivery.  Mothers whose 

educational attainment is primary were 0.082 times less 

likely to deliver at health facility than those who have 

secondary and above education. Mothers of no formal 

education were 0.036 less likely to deliver at health facility 

than those who have secondary and above education.  This 

could be attributed to the fact that women or mothers with no 

or low educational attainment are unable to inculcate modern 

health knowledge and practices which are basic requirements 

for enhancing mothers health. Women who are educated are 

better able to break away from traditional practices to use 

modern health care services in order to enhance their health, 

educated women are better able to make use of and turn to 

their advantage what is available in their community, 

educated women may be more empowered which will 

enhance their decision-making power and improve their 

ability for making independent decisions on their health 
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leading to greater modern healthcare utilization. This is 

consistent with the findings of (ESPS, 2008, Kamal, 2009, 

Kawahara, 2010) that health care utilization is lower among 

women with primary education and lower among women 

with higher education. 

This study found a significant relationship between birth 

order and place of delivery. This is similar to other studies 

reported elsewhere (Kamal, 2009, Asfawosen A.et al, 2014). 

Women having their first babies were more likely to utilize 

institutional delivery than women with higher order births. 

Having more children is usually associated with increased 

physical and material responsibilities which could leave 

women with very little time and financial resources to care 

for themselves. This could discourage the use of mother’s 

institutional delivery. 

Strong association has been found between household 

wealth index and the use of maternal health services which is 

also supported by other studies (Babalola, 2009, Ntambue et 

al, 2012). This can be due to the fact that women should be 

able to cover the costs needed in order to access health care 

services. Even in areas where maternal health care services 

are provided for free, women still have to pay for 

transportation and additional costs. As a result only those 

women who can afford to pay for such costs are able to visit 

health facilities. 

Place of residence has been found to be significantly 

associated with maternal health care service utilization in 

several studies (Ntambue et al, 2012, Shiferaw et al, 2013, 

Teferra et al, 2012). Consistent results were obtained in this 

study. The differences in utilization of maternal health care 

service between the urban and rural areas could be due to 

differences in availability and accessibility of maternal health 

care facilities. Usually, these facilities are disproportionately 

distributed in favor of urban areas in Ethiopia. 

The study found a strong relationship between 

employment and institutional delivery utilization in Ethiopia. 

Unemployed mothers were 0.768 times less likely to deliver 

at health facility than employed mothers. The fact that 

employed women are more likely to utilize maternal health 

care service in Ethiopia gives an indication that the earning 

ability of women is an important factor for utilization; as 

found by other studies (Asfawosen A.et al, 2014, Teferra et al, 

2012). 

The relationship between mothers’ age at child birth and 

the dependent variable place of delivery is significant; 

younger mothers more likely to deliver at health facility than 

those older mothers. This finding is consistent with some 

studies (Shiferaw et al, 2013, Ntambue et al, 2012). The low 

level of utilization recorded among older women may be due 

to increased experience in pregnancy and childbearing 

leading to the belief that they no longer need the assistance of 

a professional, especially if they have had no complications. 

4. Conclusion and Recommendations  

The study identifies the important predictors of maternal 

place of delivery in Ethiopia using Logistic regression model. 

It employed the nationally representative data from the 

Ethiopian Demographic and Health Survey (EDHS, 2011) 

data.  The study revealed that socio-economic and 

demographic variables have significant effect on the maternal 

place of delivery in Ethiopia. Using Logistic regression 

model the predictors: place of residence, birth order of child, 

mother’s age at child birth, mother’s education level, 

household economic status (wealth index), and mothers 

employment status were the most important determinants of  

mothers institutional delivery in the country.  Mothers’ 

educational attainment has a significant effect on mother’s 

place of delivery.  Mothers whose educational attainment is 

secondary and above were more likely to deliver at health 

facility than those who have no formal education and primary 

education. Moreover, the study revealed that younger 

mothers more likely to deliver at health facility than those 

older mothers. Furthermore, the finding showed that 

unemployed mothers were less likely to deliver at health 

facility than employed mothers in Ethiopia. In the light of the 

above conclusions, the study would recommend that effort 

should be made for providing better access to education, 

health facilities and creating job opportunity for mothers so 

that the gap in maternal place of delivery is bridged. 
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