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Abstract

This study assessed how early motherhood influences maternal behavior and infant health 

in Ethiopia. Data from the Ethiopian Demographic and Health Survey 2011 were used. 

Descriptive and Multinomial analysis were performed to observe the determinants of antenatal 

care visits and birth weight. Cox regression model was employed for analyzing the risk of infant 

mortality. Findings clearly show that young maternal age at birth was associated with a 

significantly lower number of ANC visits and increased the risk of infant mortality. However, 

there was no significant difference in the incidence of having babies with a low birth weight by 

age. Apart from maternal age at birth, education, wealth status, place of residence and ethnicity 

had a stronger significant effect on outcome variables.

In conclusion, this study demonstrated that young age at birth has an effect on utilization 

of ANC service and infant health. For a favorable maternal behavior and infant health outcome 

we strongly suggest that the following should be considered-: strong enforcement of minimum

age at marriage abided by law, promoting young women’s education, and adequate and 

affordable health care services in remote rural areas where health clinics are inaccessible.

KEY WORDS: - young mother, antenatal care visits, birth weight, maternal behavior, infant 

mortality
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INTRODUCTION

Background

Globally, it is estimated that more than half a million women die annually from 

complications related to pregnancy and child birth (WHO, 2005). The majority of these deaths 

occurred in developing countries (WHO, 2005). The high level of maternal and infant mortality 

and morbidity remains a major problem in Ethiopia. The 2011 Ethiopian Demographic and 

Health Survey (EDHS) estimated that maternal mortality ratio was 676 maternal deaths per 100, 

000 live births, and the infant mortality rate was 59 deaths per 1,000 live-births (CSA and ORC 

Macro, 2012). Generally, one of the possible explanations for poor maternal and child health 

outcomes is related to non-use of maternal health care services by the majority of women in the 

country (Mekonnen and Mekonnen, 2003).

Data from the Ethiopian Demographic and Health Survey (EDHS) in 2011 shows that the 

overall antenatal care (ANC) coverage remains low; only 34 percent of women used ANC for the 

most recent birth in the five years preceding the survey. Importantly too, 19 % of women 

received four visits throughout their pregnancy, which is recommended by WHO as a minimum 

level of care (CSA and ORC Macro, 2012). The Ethiopian government is committed to achieving 

the 5th Millennium Development Goal (MDG 5) which has been adopted by the international 

community to reduce maternal mortality by 75 percent between the year 1990 and 2015 (CSA 

and ORC Macro, 2012). Despite progressive improvement, maternal and infant mortality and 

morbidity still remain high in Ethiopia compared to countries around the globe.

According to the recent Ethiopian Demographic and Health Survey, about 24 percent of 

young women (age15-19) were either pregnant or had a live birth at the time of the survey

(EDHS, 2011). The risk of death during pregnancy complication and child birth is higher among 

this age group (Taffa and Obare, 2004). Furthermore, religious belief and cultural pressures also 

discourage them from seeking reproductive health services (Getahun and Eshete, 2003).

Regarding to the effect of early childbearing on infant health, the most common adverse 

outcomes are infant mortality and low birth weight (LeGrand and Mbacke, 1993). Physiological

immaturity at child birth together with poor health status of woman in Ethiopia, results in the 

deterioration of in the health of children born to young women (Woldemichael, 2005).
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Several studies in developed and developing countries have adequately demonstrated that 

being a young mother along with social, economic and cultural factors are responsible for poor 

maternal and child health outcomes (Adetoro and Agah, 1998; Bacci, A. et al., 1993; LeGrand 

and Mbacke, 1993; Chen, et al., 2007). This study investigates the impact of teenage 

childbearing on utilization of ANC visits and infant health.

This study is related to but distinct from the literature that compares young and adult 

mothers according to socio-demographic characteristics, pregnancy outcome, and child survival. 

Specifically, (Taffa and Obare, 2004) make use of Demographic and Health Survey dataset from 

Ethiopia 2000. They found that considerably large proportion of young women from rural areas

and among the poor, less educated and unmarried. Similarly, Solomon and Isehak (1999)

investigate the difference in pregnancy outcomes between teenage and older age group in north 

western Ethiopia. The study reveals that teenage pregnancy is associated with fewer ANC visits, 

greater cephalo-pelvic-disproportion (CPD), low birth weight (LBW), prolonged labor, preterm 

delivery compared to older age group. Their study advances our knowledge in the Ethiopian 

context. Moreover, Mohammed and Sileshi (1997) examined factors influencing adolescent birth 

outcomes with a sample of 110 adolescents and 102 non adolescents between October 1993 and 

May 1994. The findings suggest that adolescent pregnancy was associated with a higher rate of 

premature births and lower birth weight of infants.

Based on the existing studies, I argue there is a knowledge gap related to this specified 

topic in Ethiopia. As mentioned, there are a few study conducted in the area, for example, 

comparison young and adult women pregnancy outcome studied by (Taffa and Obare, 2004), 

although their analysis is interesting, it doesn’t address whether or to what extent young maternal 

age had an impact on antenatal care visits and infant birth weight. Similarly, Solomon and 

Isehak (1999), and Mohammed and Sileshi (1997), they used a limited sample size, and the 

sample came from health centers which is potentially unrepresentative data source. Moreover, 

the latter two study covered a specified region of the country and therefore the findings may not 

be generalizable the country as a whole. Furthermore, past studies conducted in the earlier period 

and may not reflect the improvement of maternal and child health care practice today. Therefore, 

this study might overcome the mentioned shortcomings of earlier studies. Using recent data, this 

current study offers a more up-to-date perspective; representative and reliable parameter 
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estimate, which provides policy tools that strengthen the existing and taken  an input for future 

maternal and child health sector policy.

Aim of the study and questions

The overall objective of this thesis is to analyze how early motherhood influences 

maternal behavior and infant health in Ethiopia. I am going to analyze three specific outcome 

variables:- antenatal care, birth weight and infant mortality.

OUTLINE OF THE THESIS

My analysis will start by a review of previous studies conducted within the area in the 

form of comparison between developed and developing countries followed by a brief description 

of Ethiopian society. Thereafter I will present my research case and methods as well as relevant 

variables. At the end you will find my analysis, finding and my conclusions and discussions in 

regards to the aim of study. 
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REVIEW OF THE LITERATURE

The health consequences of teenage childbearing have been studied both in developed 

and developing countries during different time period. There is similarity as well as difference to 

be found across different regions and countries. Below, I will present some important empirical 

findings of both developed and developing countries regarding the health consequences of early 

pregnancy on both mothers and their children.

Health impact on young mothers and their child

The age at childbirth has been explored as an important determinant of maternal and 

infant health across a wide range of contexts. In wealthy countries, studies have shown that 

behavioral factors such as less visits to care centers during pregnancy and the postpartum period 

can increase mortality hazard of teen mothers and their children (Makinson, 1985).

Chen, et al., (2007), mainly focused on the negative birth outcome of early child bearing 

in the United States, and showed that infants born to teenagers had a higher risk of “preterm 

delivery”, low birth weight, and neonatal mortality. Likewise, the finding in England and Wales 

which emphasizes the relationship between young mothers’ birth outcome with low birth weight 

of infant and prematurity were in agreement with previous mentioned studies. Nevertheless, 

young mothers have low level of education, have not yet entered union formation and lack

prenatal care services more than non-teenagers (Fraser, et al., 1995).

Zabin and Kiragu (1998), in their study on 11 Sub-Saharan countries found that young 

mothers are more likely to have poor health outcomes such as weight gain, hypertension, and 

sexual transmitted disease.

A study in Mozambique showed that pregnancy in teenagers was associated with a 

significantly increased risk of operative vaginal deliveries, cesarean section rate and low birth 

rate than women 20-29 years age. Also, there is a significant difference in the risk of still birth 

and maternal mortality (Bacci, et al., 1993, p19). This result is consistent with the findings from

(Adetoro and Agah, 1998, p74-75) in Nigeria. But unlike the former the latter also found that 

young post pubertal girls were more vulnerable to anemia, postpartum hemorrhage, pre-

eclampsia,and eclampsia.
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Similar result were found in India (Mukhopadhyay, et al., 2010) and other countries [(in

Harare, Zimbabwean by (Mahomed, et al., 1989), in the cities of Bamako (Mali) and Bobo-

Dioulasso (Burkina Faso) by LeGrand and Mabacke (1993, p137)].

Surprisingly, Bukulmez and Deren (2000) found no evidence of an association between 

young age at birth and the risk of prematurity and low birth weight in Turkish University 

Hospital. They conclude that adolescents who received two or more antenatal care visits were 

less likely to face greater risk of birth complications compared to older women with similar 

socio-economic settings.

In a study in Eritrea, Woldemichael (2005) suggested that higher teenage pregnancy 

complications were associated with young women who marry early, attain a low level of 

education and are rural inhabitants. His findings related to antenatal care, longer duration of 

labor, and low birth weight are similar to previously mentioned papers.

To summarize, research addressing the effect of early pregnancy on the health of the 

mother and child is presented in this section. Though Bukulmez and Deren (2000) analysis 

suggested that young age at birth had no significant effect on child health, but antenatal care 

visits has a strong effect on the outcome. Almost all studies has consistently found and 

highlighted the impact of early pregnancy.

The World Health Organization (2012) has identified six main reasons that contribute to 

early pregnancy in developing countries.  

First, early marriage:- many places girls get marriage before the age of 18 years, even if 

marriage below that age is forbidden by law. Besides, Cultural norms encourage girls to marry 

and become a mother in early age.

Second, lack of collaboration work among policy maker, educators and community 

leaders to prevent early pregnancy.

Third, compared to adult women, young women are less likely to use contraceptives in 

many countries. This is due to law and policies restrict young women to access contraceptives 

and also its cost is not affordable for many youth. In addition, young women had a limited

knowledge where to get and how to use contraceptives.
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Fourth, coerced sex:- many young girls are forced into having sex, frequently by family 

members and outside. This mainly because of law enforcement officials less likely carrying out 

their duties  associated with govern an offender by rule of law.

Fifth, unsafe abortion:-young girls in many countries have no access safe abortion 

services. It is little awareness about unsafe abortion with in the community at large and among 

young women in particular.

Finally, smaller proportion of young women use of skilled antenatal, child birth and post-

partum care. This means that young girls have less access to skilled care before, during and after 

child birth. Also they have limited access to obstetric care, and have no information where to go 

and how to obtain to seeking health services and nowhere has health services design for treating 

young women. 

The hypotheses to be tested in this study are

1. Teenagers are expected to seek antenatal care less than women aged 20 years and older.

2. Children born to women under age 20 are expected to have lower birth weight than 

children born to older women

3. The risk of infant mortality is expected to be higher when an infant is born to a teenager 

mother than when it is born to an older woman.

4. Having the recommended number of ANC visits will improve child health outcomes.
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ETHIOPIAN SOCIETY

Marriage

Like many parts of the developing world, early marriage is widely practiced and 

traditionally encouraged in Ethiopia. The government of Ethiopia has set an 18 year age limit age 

at which both men and women are legally able to marry. The median age of spouses when 

married, however, is 15.8 years among women and 24.3 years among men (Haberland, et al., 

2003, p3). As evident, there is a large proportion of women marry before their eighteenth 

birthday in violation of the enacted rule. As a result, these young women have longer fertility 

careers and more children, which in turn contributes to population growth (Pebley, et al., 1982).

Family Planning

Ethiopia has adopted a National population policy since Ethiopia People Liberation Front 

came to power in 1993 (Layne, 1993). It aimed generally to balance population growth with 

available resources in order to enhance the wellbeing of Ethiopian society. More specifically, the 

policy targeted the increase of contraceptive use from 4.0% to 44% and reduces Total Fertility 

Rate (TFR) of 7.7 per woman to nearly 4.0 by 2015. However, in the last 20 years, even with the 

adoption of the population policy in 1993, the utilization of the family planning service is far 

below other developing countries. For instance, only 15% of the population used the family 

planning services in the 2005 survey (CSA and ORC Macro, 2006). The contraceptive 

prevalence rate has nearly doubled when we compare the EDHS 2011 from that reported in the 

EDHS 2005(29 percent compared to 15 percent). Studies show that there are several factors 

associated with non-use of family planning services. The non-use of the service is considerably

higher among young women age 15-19 (Korra, 2002) and also women residing in rural rather

than urban areas (Getahun and Eshete, 2003). The non-use of family planning services is related 

to breastfeeding, postpartum amenorrhea, health concerns, poor logistical management, erratic 

availability, poor service quality, and lack of family planning services (Korra, 2002). In addition, 

strong religious beliefs encourage large family size and condemn modern method (Korra, 2002). 

Moreover, there are cultural pressures to have many children, “more children means greater 

economic benefit for family” (Getahun and Eshete, 2003, p1). As a consequence, Ethiopia has a 

population of 88 million people and is the second most populous country in Africa next to 
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Nigeria with an annual growth rate of 3.2 percent (US, Census Bureau, 2010). Previous research 

suggests that increasing the use of family planning services plays a tremendous role by 

minimizing population pressure, improving maternal and child health in Ethiopa (Korra, 2002).

Infant Mortality

Infant mortality reflects a country’s socioeconomic development and wellbeing of a 

population Zinabu (2012). Its rate is very high in developing countries including Ethiopia.

Worldwide, 11 million infant and children die annually, over 99 percent of these deaths taking 

place in less developed countries Zinabu (2012). Since it is important for measuring the 

wellbeing of nations, the reduction of infant and child mortality has become a top agenda by 

attracting the attention of scholars and international organizations all over the world. In order to 

address these issues, the United Nations in 2000 Millennium Summit set up eight international 

development goals. Ethiopia has signed the United Nations Millennium declaration which aims 

to reducing infant and child mortality by nearly 67percent by 2015. To achieve the goals, the

government has made big efforts by designing short and long term plans. There has been made

good progress:- evidence from the 2011 EDHS show that infant mortality decreased from 97 

deaths per 1000 live births in 2000 survey to 59 in the 2011 survey. However, overall infant 

mortality still remains high.

Studies show that there are several factors associated with high infant mortality and child 

mortality in poor and rich countries. These includes,“socio-demographic, socio-economic and 

environment with examples including ethnicity, levels of education of the mother and father, 

housing conditions, crowding, the availability of latrines and early termination of breastfeeding.”

(Zinabu, 2012, p.3). According to Muluye and Wencheko (2012) breastfeeding status, mother’s 

level of education, mother’s age at birth, sex of infant, birth(spacing) and source of drinking 

water are all factors affect infant mortality in Ethiopia.

Prenatal Care

Among modern health care services, ANC services enable early identification of 

pregnancy complications and offer a timely remedy toward achieving better health outcomes

(CSA and ORC Macro, 2012). The recent DHS survey found that 34 percent of women received

antenatal care services for their most recent birth which shows progress in comparison to 28 
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percent in the EDHS 2005. Similarly, WHO recommendation at least four ANC visits and an 

improvement has been shown in the number of ANC visits   from 12 percent in 2005 to 19 

percent in 2011. However, the rates have not yet risen sufficiently to reach other countries in 

similar socio-economic and demographic setting. 

Post- natal care

Like antenatal care, the utilization of post-natal care service is very low. According to 

Demographic and Health Survey (DHS), in Ethiopia nine out of ten mothers are not using 

postnatal care (CSA and ORC Macro, 2006).Obviously, many women are absent from post-natal 

care, which in turn increases risk of death after childbirth.

DATA, STUDY SAMPLE AND METHODS

Data

In this study, I have used the data extracted from an individual record data file of  

Ethiopian Demographic and Health Survey (EDHS) 2011. It consists of a national representative 

sample of household data that were selected with a weighted, stratified cluster sampling 

approach. It covered 9 regions and 2 administrative council areas. In the 2011 EDHS a total of 

17,385 eligible women were identified and interviews were completed with 16,515 women age 

15-49, yielding a response rate of 95 percent (CSA and ORC Macro, 2012).

Study sample

The population of interest in this study was women ages 15-49 who have had a minimum 

of one live birth at the time of the survey. Women who did not have a live birth in the past five 

years prior to interview were excluded because the survey did not collect information on 

antenatal care for any other birth other than the last one in the last five years. For this reason,   

out of 16, 515 eligible women, only 7644 of them have been chosen for this study. A total of 

11654 births were reported by these women, with the exclusion of 353 multiple births, there is a

total of 11301 single live births. We select the most recent birth to women between ages 15-49 

who have had a live birth in the last five years because the data do not offer information about 

antenatal care for any other births. This leaves 7618 births to study.
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Study variable

Three outcome variables will be used in the following analysis.

First, prenatal care is measured by a variable with three outcomes including women who 

had :- 1) no ANC visits, 2) 1-3 ANC visits , 3) four or more ANC visits (the recommended 

number of visits by WHO) during the pregnancy of her last child born in the last five years

preceding the survey. 

Second, according to Ethiopian DHS (2011) the majority of births happen at home and 

these births are, less likely to be accompanied by numerical birth weight information. 

Nevertheless, DHS asked a women whether their children born in the last five years were ‘very

large’, ‘larger than average’, ‘average’, ‘smaller than average’ or ‘very small’. Given that this 

birth weight variable was the most widely answered, it is used as a dependent variable and  

coded into three categories:  1) small  or smaller than average, 2) average, 3) large or larger 

than average.

Third, infant mortality is defined as:- the risk of death for children under one year of age.

The outcome variable is the probability of dying before 12 months. Infants still alive are 

censored at month 12.

The predictor variable

In order to see beyond the effect of  mother’s age at birth, other covariates used in this 

study include, education (coded as no education, primary (1-6 years), and secondary and higher. 

Secondary and higher education is combined together because of very few women with high

level of education), place of residence (urban/rural), Body Mass Index –BMI (thin, moderate, 

obese), parity (1, 2-3, 4-5, and 6+). Second and third, fourth and fifth parity are merged due to a 

few cases, religion (Orthodox, Muslim, Protestant, and others), ethnicity (Oromo, Amhara, 

Tigre, Gurage, Sidama and others) and antenatal care visits (when this is not the outcome being 

studied).
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Methods

For this study, the analysis begins with descriptive statistics before employing 

multinomial logistic regression or Cox models to allow better understanding of the distribution

of young mothers across similar background characteristics. Cross- tabulation can be useful to 

see absolute disparities in outcome variables. The multinomial analysis is conducted to 

understand the significance influence of early childbearing on the use of antenatal care behavior 

of young mothers as well as the health of their new born babies, net of all other characteristics of 

mothers. Two dependent variables considered in this study – low birth weight and number of 

ANC visits are analyzed with multinomial logistic regression. Cox proportional hazard model is 

used for studying infant mortality. Data is analyzed using statistical package of STATA 13.0

Model

For the two outcome variables with multiple categories, ordered logistic regression could 

be used since categories are ordered. The ordinal model relies on parallel regression assumption, 

and provides only one set of coefficients for each predictor. When I tested the parallel regression 

assumption, the test statistic showed that the parallel regression assumption has been violated. 

Due to this reason order logistic regression has not been chosen as the method for the two 

outcomes with multiple categories. Instead, I used multinomial logit model to fit a model for low 

birth weight and antenatal care, which doesn’t assume proportionality.

Regarding infant mortality, cox regression model is used. It helps to identify the 

probability of infant’s death in specified time interval. Moreover, the model is believed by 

various scholars to provide better parameter estimates where the outcome variable is involved 

with time.

I use the model developed by (Adedini, et al., 2014)

Where X1, X2,X3…XK    represent the predictors
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Where b1,… bk  :- represent coefficients, and

Where H(t)/Ho(t) :-  is the hazard ratio.

Results

Table 1 summarizes the characteristics of the study population. As indicated in the table, 

a higher percentage of women did not receive antenatal care (55.1%), 22.8% received 1-3 visits 

and nearly the same percentage also received four or more visits. Around 32.5 % of the total 

sampled gave birth to small babies, 39.6% gave birth to average size babies and 27.9% gave 

birth to large babies. Out of the total number of live births 3.5% died during infancy (0-

11months) and 96.5% lived till 12 months. Majority of the women were from rural areas (81 

percent); They reported that  around 30 % fall within the age range of 25-29 at the time of birth, 

21% within the age range  of 20-24, 19 % within the age range of 30-34 and only 5.4 % were in 

the youngest (15-19) age group on which this study focuses. The remaining one-fourth of the 

women were in the 35-49 age group. From the table it can also be stated that, almost 31 % 

women had two or three children after giving birth, around 26 % of them had 6 and more 

children, while the rest had either four or five children, and one child. Around sixty-seven per 

cent of women had no education at all, 27% were educated up to a primary level, and 6 % had to 

secondary or higher. These figures show that there is a low level of women’s education in 

Ethiopia. The majorities of women were in union, had a moderate body mass index and belonged 

to poor households (either from poorer or poorest family), the original wealth variable is based 

on where a household fits into quintiles of wealth and the sample roughly reflects that with some 

over-representation in poorer quintiles. Furthermore, ethnic composition shows that, about 24 % 

were Oromo, 20% were Amhara, 11%were Tigre, 2.8 % were Gurage, 2.8% were Sidama and 

39% were other ethnic groups. Out of the total women, nearly 44 % were Muslims, 35% 

Orthodox, 20% protestant and 2% others.
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Table 1:- Background characteristics of study population

Categories Total 

counts

ANC visits None

55.1

1-3 visits

22.8

4 and 

more 

visits

22.1

7618

Birth weight Small

32.5

Average

39.6

Large

27.9

7590

Infant 

Mortality

Died

3.5

Lived 

till12 

months

96.5

7618

Place of 

residence

Urban

19.3

Rural

80.7

7618

Mothers age 

at birth

15-19

5.4

20-24

20.7

25-29

29.6

30-34

19.1

35-39

15.5

40-45

7.1

45-49

2.6

7618

Parity 1

19.3

2-3

31.2

4-5

22.9

6 and 

+

26.6

7618

Education 

Status

None

66.7

Primary

27.1

Secondary 

and higher

6.1

7618

Wealth Index Poorest

29.3

Poor

17.5

Middle

16.1

Richer

15.8

Riches

21.3

7618

Religion Orthodox

34.6

Muslims

43.5

Protestant

20.0

Others

1.9

7614

Marital 

Status

Never 

Married

0.9

Currently 

married

90.7

Dissolved

8.4

7618
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Body Mass 

Index

Thin

26.6

Moderate

67.1

Obese

6.3

7444

Ethnic Oromo

23.8

Amhara

20.2

Tigre

10.9

Gurage

2.8

Sidama

2.8

Others

39.5

7574

According to table 2, the number of antenatal care visits varies starkly by place of 

residence. Over 56 % of women living in urban areas had 4 or more visits, where as 14% of 

women living in rural areas had as many visits. Similarly, the percentage of women receiving no 

antenatal care was lower in rural than urban areas. The numbers of antenatal care visits were 

relatively decreased youngest and oldest mother age group. Moreover, women in lower parity 

received recommended number of visits more often than those in their higher parity.

From the table it appeared that the percentages of receiving antenatal care visits increased 

with mothers education. Almost 67% of women with no education did not have any antenatal 

care visits, whereas, the corresponding percentages for women who had primary, and secondary 

or higher were 40 and 7 % respectively. Likewise, there is marked difference for the 

recommended number of visits between educated and non-educated women. Around 74 % of 

mothers who had secondary or higher education had four or more visits. The comparable 

percentage for mothers with no education is 13%.

With respect to wealth status, a much better tendency was observed for mothers from the 

riches household; around 56 % of them had the recommended number of times antenatal care

visits, whereas only 8% of mothers from the poorest households had the same. In addition, nearly 

three-fourth of women that belong to the lowest wealth status did not have any antenatal care 

visits while this corresponding proportion was only one-fifth in mothers from the wealthiest 

households. From this we can say that there is a gap in using antenatal care between poor and 

rich households. Similarly, with regard to religion a relatively higher proportion of orthodox 

followers use recommended number of visits than followers of other religions.
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As compared to the 35% of never married women who had the recommended number of 

ANC visits, currently and formerly married were less likely to have this number of visits. The 

proportion of women receiving four and more visits is higher for those women who are obese

than those women who are moderate and thin. Similarly, the percentages of those did not have

any antenatal care visits was rather high for less nourished women than those women who were 

average or a heavy weight body.

From the table, we can see that the number of mothers who received four or more visits is 

considerable higher from the Gurage ethnic group, while it was the lowest in Sidama women. I 

would summarize by saying that in all ethnic group except Tigre and Gurage, women are more 

likely to have no visits than four or more. Guragan women show the opposite trend, where great 

majorities have 4 or more visits and Tigran women seem to equally have 0, 1-3, or 4+ visits.

The analysis is also extended to infants’ birth weight across selected socioeconomic 

variables. The middle columns of table 2 show rural and urban differences in birth weight.

Compared to rural areas, infants are less likely to be small in urban area. Women age 25-34 have 

the most infant with average birth weight. But there does not appear to be much difference in the 

proportion of infants that are small between young and older mothers.

Mothers’ education appears to be strongly related to infant birth weight. As the level of 

mothers’ education increases, the less likely is to a low birth weight and the more likely an 

average or large babies.

Moreover, there is a birth weight differential between wealthy and poor households’.

Small babies mostly come from women with low socio-economic status, average and large 

babies come from economically better households. Like wealth status, birth weight of infants

varies by religion of women. Orthodox women more likely to have average weight babies than 

any other religion, while small infants are more often born to Muslim women.

Furthermore, unmarried women are more likely to have small infants than those who are 

separated or married. Obese women are less likely to have small infants. The Sidama women are 

less likely to have small infants but more likely to have large babies. Small infants come more

from Amhara women than any other ethnicity, but they had as high as average babies like other 

ethnic group except Oromo.
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Finally, mothers who received four or more ANC visits gave birth to average birth weight 

babies more often in comparison to mothers who received no ANC visits.

Like low birth weight, the distribution of infant mortality varies by background 

characteristics. Differences infant mortality were exhibited in rural and urban areas, 

comparatively higher in rural than urban. Similarly, infant mortality was twice more likely 

among mothers’ age 15-19 than mothers age 25-34. Among women with secondary or higher 

education, infant mortality was lower than women with less education. There was only a slight 

difference in infant mortality between rich and poor households. Women from the wealthiest

households were the least likely to experience infant mortality. Infant mortality was more 

common among obese women, and similarly to some extent among separated than unmarried 

women. Among women with low and high parity, infant mortality was slightly higher than 

women with two to five parity. There were also apparent small ethnic variations in the

experience of infant mortality, but there was no substantial difference among the variable 

religion. No clear differences appear by number of ANC visits.
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Table 2:- Percentage Distribution of outcome variables by selected background

characteristics

Antenatal care visits LBW child Infant Mortality

No

ANC

1-3

visits

4 and 

more

Small average large Lived 

till 12 

months

died

Mothers’ age

15.19 57.2 26.5 16.3 37.8 36.6 25.6 94.2 5.8

20-24 50.0 25.9 24.1 35.4 39.9 24.6 96.3 3.7

25-29 52.2 23.3 24.2 29.9 40.7 29.4 97.2 2.8

30-34 57.1 20.7 22.2 31.1 40.4 28.5 97.4 2.6

35-39 57.6 20.4 22.1 32.4 38.1 29.5 95.9 4.1

40-44 63.3 20.6 16.1 34.5 37.0 28.5 95.0 5.0

45-49 70.3 19.0 10.7 31.8 38.5 29.7 96.4 3.6

Place of 

residence

Urban 20.8 23.1 56.1 25.3 45.5 29.2 96.7 2.3

Rural 63.3 22.7 14.0 34.2 38.1 27.7 96.4 3.6

Parity

1 41.0 24.5 34.5 34.7 40.4 24.9 96.1 3.9

2-3 51.6 23.4 25.0 31.3 41.1 27.6 97.0 3.0

4-5 58.6 23.6 17.8 31.3 38.9 29.8 96.8 3.2

6 and above 66.5 20.1 13.4 33.1 37.6 29.2 95.9 4.1

Education Status

Not educated 65.7 21.2 13.1 35.5 37.8 26.7 96.5 3.5

Primary 39.8 27.4 32.8 27.5 42.1 30.4 96.2 3.8
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Secondary and 

higher

7.3 19.2 73.5 20.9 47.4 31.7 97.9 2.1

Wealth Index

Poorest 74.8 17.5 7.7 39.9 36.6 23.5 96.4 3.6

Poorer 63.6 24.8 11.6 33.3 39.5 27.2 96.5 3.5

Middle 58.9 25.8 15.3 33.9 37.1 29.0 96.6 3.4

Richer 51.6 25.9 22.5 27.3 39.0 33.7 96.3 3.7

Richest 20.6 23.8 55.5 24.1 46.1 29.8 96.7 3.3

Religion

Orthodox 43.5 25.0 31.5 31.9 43.5 24.6 96.6 3.4

Muslims 61.1 21.5 17.4 34.9 37.3 27.8 96.6 3.4

Protestant 59.8 22.4 17.8 27.8 37.8 34.4 96.0 4.0

Others 79.2 14.6 6.3 34.9 37.8 27.3 96.5 3.5

Antenatal care visits LBW child Infant Mortality

No

ANC

1-3 4 and 

more

Small average large Lived 

till 12 

months

Died

Marital Status

Never Married 43.1 21.5 35.4 40.0 36.9 23.1 96.9 3.1

Currently married 55.5 22.6 21.9 32.3 39.9 27.8 96.5 3.5

Dissolved 52.3 24.4 23.3 33.5 35.8 30.7 96.0 4.0
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Body Mass Index

Thin 59.9 23.3 16.8 37.3 38.3 24.4 96.7 3.3

Moderate 55.8 22.9 21.3 32.0 39.7 28.3 96.6 3.4

Obese 29.1 19.6 51.3 21.0 39.9 39.1 94.3 5.7

Ethnic

Oromo 55.2 22.3 22.5 27.6 36.3 36.1 96.4 3.6

Amhara 45.3 26.1 28.6 36.4 42.5 21.1 96.9 3.1

Tigre 34.1 34.1 31.9 32.1 46.8 21.1 96.7 3.3

Gurage 14.6 12.3 73.1 25.1 45.5 29.4 97.2 2.8

Sidama 69.4 20.1 10.5 10.1 47.6 42.3 97.1 2.9

Others 67.5 19.2 13.3 35.5 37.2 27.3 96.2 3.8

Antenatal Care

No ANC visits --- --- --- 36.2 38.0 25.8 96.5 3.5

1-3 ANC visits --- ---- --- 31.7 40.1 28.2 96.1 3.9

four and more 

visits

--- --- --- 24.0 42.8 33.2 96.5 3.5
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The effect of mothers’ age on antenatal care visits

Table 3, provides multinomial logistic regression results of selected covariates on 

antenatal care visits. As expected, the influence of age is substantial, with the exception of an 

older age of women. Mothers age 20 years and above had a higher chance of four or more visits 

than young women, as compared to those who did not receive any antenatal care visits at all. 

Mothers age 35-39 had the greatest chance of four or more visits than of all age groups, which 

was 3.2 odds of women to have four and more ANC visits. With regards to 1 to 3 visits vs. none, 

there was no significant effect on age.

The effect of other covariates on antenatal care visits

From Table 3, it can be stated that place of residence is associated with antenatal care 

visits. Rural women have 43 percent lower odds of getting 1-3antenatal care visits relative to 

urban women. The findings also revealed that there are no differences by parity that are 

statistically significant for 1-3 visits. But we do see some evidence that the likelihood of 4+ANC 

visits rather than no visits decreases with parity.

The effect of mothers’ education is also strong and significant. A main finding here is 

that the relationship operates the same way for 1-3 and 4+ visits. The impact of education is 

strongest for 4+ visits. For mothers who finished primary school, the chance of getting 1-3 ANC 

visits instead of none was 1.54 times higher than their counterparts with no-education. In 

contrast, women who finished secondary or higher education were 4.07 times more likely to have 

1-3 visits than women with no education. The same gradient appears when we look at four or 

more visits compared to no visits. The chance of having four or more ANC visits was 2.30 times 

higher for mothers with primary education and 10.72 for mothers who had finished secondary or 

higher education.

Furthermore, the relationship between wealth status and antenatal care visits appeared to 

be significantly correlated. In comparison with mothers in the poorest households, women in 

wealthy households were 2.98 times more likely to have 1-3 antenatal care visits than none. In 

addition, mothers in the richest households were around 5.18 times more likely to have four or 

more visits, than those in the poorest households.
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Religions play a role as well. However, only the relative risk ratio for the protestant 

group is significant. Protestant mothers had 52 percent higher likelihood of having 1-3 ANC 

visits rather than none relative to Orthodox mothers, but there was no significant effect in the 

likelihood having four or more visits by religion. Marital status is significantly associated with 

antenatal care visits as well. Mothers who were currently married were almost five times  more 

likely to have four or more visits relative to those not in a union. Even, mothers whose marriage 

had ended were 3.37 times more likely to have four or more ANC visits relative to never married 

women. But there was no difference in the likelihood of having 1-3 vs no visits by marital status.

As we can see from the table, Tigran women were more likely than women from Oromo

to have 1-3 ANC visits than none. Similarly, the same pattern is seen for Amhara women.

The result of the model further show that the Gurage women were more likely than 

women from Oromo to have four or more ANC visits than none. Tigre is almost as high as 

Gurage. Women following “Others” religion were significantly less likely to have four and more 

visits than Oromo, and Sidama women were the least likely among the ethnic groups to receive 

4+ antenatal care visits. However, there was no significant difference between the Oromo and the 

Amhara for four or more visits. Body mass index had no statistical relationship to the number of 

ANC visits.
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Table 3:- Relative Risk Ratios from multinomial logit analysis showing the likelihood that 

women had 1-3 antenatal care visits or four or more visits by selected covariates in 

Ethiopia, 2006-2011

Covariates                                           Multinomial model

                              1-3 Visits vs None Four or more visits vs None

Mothers’ age

15-19 1 1

20-24 1.22 1.68*

25-29 1.02 2.18**

30-34 0.95 2.18**

35-39 0.93 3.20**

40-44 1.01 2.60**

45-49 0.88 1.48

Place of residence

Urban 1 1

Rural 0.57** 0.52**

Parity

1 1 1

2-3 0.88 0.62**

4-5 1.12 0.70

6 and above 0.86 0.42**
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Education Status

Not educated 1 1

Primary 1.54** 2.30**

Secondary and Higher 4.07** 10.72**

Wealth Index

Poorest 1 1

Poorer 1.56** 1.54*

Middle 1.62** 1.76**

Richer 1.92** 2.64**

Richest 2.98** 5.18**

Religion

Orthodox 1 1

Muslims 1.19 0.91

Protestant 1.52** 0.97

Others 1.63 1.02

Marital Status

Never married 1 1

Currently married 2.55 4.71**

Separated 2.06 3.37*
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Body mass Index

Thin 1 1

Moderate 1.06 1.02

Obese 0.88 1.34

Ethnic

Oromo 1 1

Amhara 1.62** 0.82

Tigre 3.48** 2.79**

Gurage 1.48 4.01**

Sidama 0.73 0.46**

Others 0.84 0.58**

Significant *<5%, **<1%

Number of observation    7370

Wald chi2(56)               710.44

Prob>chi2 0.0000

Pseudo R2 0.1180
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The effect of mothers’ age on birth weight

Table 4 presents multinomial logistic regression of infants’ birth weight. Of special 

interest to the study is the extent to which mothers’ age is associated with low birth weight. As 

shown in table 3, mothers’ age was not significantly associated with birth weight.

The effect of other covariates on birth weight

From table 4, we could say that parity was associated with low birth weight, in 

comparison to average birth size, births of second or higher parity  were less likely to be 

underweight than first births. Parity, however, had no significant effect on the chance of having 

large rather than average sized infant birth.

The effect of education was in the expected direction. The women with at least primary 

education had 31 percent lower odds of having small birth weight babies than those with no 

education. Moreover, mothers who completed secondary or higher education had 43 percent 

lower odds of having small relative to average size babies. The educational attainment of woman 

was not significantly associated with large relative to average birth size.

Wealth status also had significant effects on birth weight. Women in rich households   

were less likely to have a child with low birth weight compared to women in the poorest 

households. But, this pattern of results was not obtained in the case of having a large child.

Body mass index had played only a minor role in infants’ birth weight in comparison to 

the incidence of  average birth weight, obese women were more likely to have large babies  

relative to thin women. Body mass index was not related to having a baby with a low birth 

weight, however.

Both low and high birth weight appears to vary by ethnicity. Babies born from Amhara 

women were more likely to have low birth weight than those born from Oromia women, whereas 

women from Sidama were far less likely to have low birth weight babies. As far as the 

comparison of large versus average birth weight is concerned, Amhara and Tigre women were 
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less likely to have large babies than women from Oromo. Place of residence, marital status and 

religion had no significant association with low birth weight.

The effects of antenatal care on low birth weight

There is a significant relationship between antenatal care visits and birth weight. Women

who had four or more visits were more likely to have babies with a large birth weight than those 

who did not have any antenatal care visits. However, women who had used 1 to 3 antenatal care 

visits were not significantly less likely to have a baby with low birth weight. Much demographic 

literatures conclude that antenatal care visits lessen the risk of having a baby with low birth 

weight, but this is not supported in this study.
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Table 4:- Relative Risk Ratios from multinomial logit analysis of birth weight by selected 

covariates in Ethiopia, 2006-2011

Covariates                                                                  Multinomial model

                                                                   Small vs Average Large vs Average

Mothers’ age

15-19 1 1

20-24 0.82                    0.82

25-29                                                 0.81 0.97

30-34 0.78 0.88

35-39 0.99 0.97

40-44 0.95 0.95

45-49 0.84 1.25

Place of residence

Rural 1 1

Urban 1.03 1.13

Parity

1 1 1

2-3 0.73* 1.07

4-5 ` 0.64* 1.26

6 and above 0.67* 1.18
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Education Status

Not educated 1 1

Primary 0.69** 0.92

Secondary and Higher 0.57* 0.97

Wealth Index

Poorest 1 1

Poorer 0.83 1.05

Middle 0.99 1.03

Richer 0.65** 0.96

Richest 0.56* 0.76

Religion

Orthodox 1 1

Muslims 1.20 0.93

Protestant 1.16 1.05

Others 0.99 0.65

Marital Status

Never married 1 1

Currently married 0.78 0.77

Separated 0.95 0.89
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Body mass Index

Thin 1 1

Moderate 0.94 1.00

Obese 0.96 1.95**

Ethnic

Oromo 1 1

Amhara 1.51** 0.47**

Tigre 1.12 0.38**

Gurage 1.48 0.67

Sidama 0.27** 0.75

Others 1.18 0.70**

Antenatal care visits

None 1 1

1-3 visits 0.89 1.11

Four and more visits 0.86 1.47**

Significant *<5%, **<1%

Number of observation    7370

Wald chi2(56)               288.99

Prob>chi2 0.0000

Pseudo R2 0.0389
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Table 5 reports the results of a cox regression model fitted to assess the effect of selected 

covariates on infant mortality. When including all the covariates from previous model, the 

overall model fit is not statistically significant, which means that the overall model does a poor 

job of predicting the dependent variable. Nonetheless, the following covariates are statistically 

related to infant mortality:  mothers’ age, education and body mass index. I assessed the problem 

of the model in two different ways; first I compared the cox regression results with that of a 

logistic model, which yielded very similar results. Only the above three covariates still appear to 

be significant. Second, a new model was estimated in which the covariates that were not 

statistically related to the dependent variable were excluded from the model; in other words, I re-

estimated the cox model with only the significant covariates of mothers’ age, education and body 

mass index. The relative risks remain the same as before and the model becomes statistically

significant in this respect. I present both models in tables 5 and 6 below.
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Table 5:- Relative Risks of infant mortality from Cox regression analysis by selected 

covariates in Ethiopia, 2006-2011

Covariates                                                         Infant Mortality

Mothers’ age 

15-19 1

20-24 0.76

25-29 0.50*

30-34 0.41*

35-39 0.54

40-44 0.68

45-49 0.53

Place of residence

Urban 1

Rural 1.02

Parity

1 1

2-3 0.94

4-5 1.16

6 and above 1.27
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Education Status

Not educated            1

Primary 0.99

Secondary and Higher 0.43*

Wealth Index

Poorest 1

Poorer 0.99

Middle 0.95

Richer 1.08

Richest 0.96

Religion

Orthodox 1

Muslims 0.84

Protestant 1.02

Others 0.71

Marital Status

Never married 1

Currently married 1.11

Dissolved 1.29
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Body mass Index

Thin 1

Moderate 1.01

Obese 1.97**

Ethnic

Oromo 1

Amhara 0.87

Tigre 0.88

Gurage 0.74

Sidama 0.73

Others 1.12

Antenatal care

No ANC visits 1

1-3 ANC visits 1.15

Four and more visits 1.08

Significant  *<5%, **<1%

Number of observation   7370

LR chi2(30)               32.80

Prob>chi2   0.3312
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Table 6 indicates that, as expected, the risk of infant mortality was higher for women 

giving birth at ages 15-19 than ages 25-34. However, there was no statistical difference between 

women giving birth at age 15-19 and 20-24. We found no other significant differences in infant 

mortality risks related to maternal age. In addition, mothers’ education was associated with 

infant mortality. Being born to a mother with secondary or higher schooling was associated with 

almost 60 percent decreased risk of infant death. Moreover, the risk of infant death was almost 

double for births to obese women compared with births to thin women. There were no significant 

associations with place of residence, parity, wealth status, religion, ethnic, marital status and 

ANC visits.

Table 6:- Relative Risks of infant mortality from Cox regression analysis by selected 

covariates in Ethiopia, 2006-2011

Covariates                                                         Infant Mortality

Mothers’ age

15-19 1

20-24 0.75

25-29 0.52*

30-34 0.48**

35-39 0.66

40-44 0.87

45-49 0.67

Education Status

Not educated 1

Primary 1.00

Secondary and Higher 0.40*



38

Body mass Index

Thin 1

Moderate 1.00

Obese 1.87*

Significant  *<5%, **<1%

Number of observation   7370

LR chi2(10)               25.03

Prob>chi2   0.0053
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Discussion and Conclusion

This study is based on Demographic and Health Survey conducted at the national level in 

Ethiopia. The major objective of the present study was to investigate the impact of early 

childbearing age on maternal behavior and infant health. The study compared mothers that have

used the recommended number of ANC visits (4+) or 1-3 with mothers who had no ANC.

Similarly, the study also compared mothers who gave birth to average weight babies and mothers 

that give birth to small and large babies. The study further estimated the risk of infant mortality 

according to demographic and sociocultural aspects of women.

The multinomial analysis approach shows that, there were strong associations between 

mothers’ age and maternal behavior. Our results revealed that mothers’ age is related to whether 

women have four or more ANC visits after controlling for other covariates like place of 

residence, parity, mothers’ education, household wealth status, religion, marital status and 

ethnicity. In comparison with older mothers, young mothers had less likely to have the

recommended number of ANC visits. The propensity of having ANC visits increased with 

mothers’ age up to women in their 40s.

This study found that mothers education, place of residence and wealth status were 

important predictors of number of ANC visits. Consistent with previous studies, we found that 

education has a strong positive effect on maternal behavior (Celik, 2000). This can be explained 

by educated women tending to seek higher quality health care practices and being more capable 

to using them to produce better care (Celik, 2000). Moreover, I observed a difference in the 

number of ANC visits among urban and rural women. Urban Ethiopian women are highly 

benefited from greater access to reproductive health care services than those they are in rural

areas. This is due to the large number of health care centers located in urban areas. Furthermore, 

rural woman are highly influenced by attitudes, beliefs and social norms that are discourage to 

use maternal health care (Woldemichael, 2005).

Interestingly, households status also emerged as an important predictor of ANC visit 

women from wealthy household tend to have better health care services than their counterparts. 

This is reasonable to assume that women belong to rich household can afford to spend more for 

health care services. Moreover, married women were more likely to have recommended number 
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of visits than their unmarried counterparts. Ethiopian societies have strong socio-cultural norms 

in connection with marriage although it is universal (Mekonen,and Mekonen, 2002), which state 

that only married women are allowed to conceive otherwise they face stigma associated with 

births outside marriage. These births usually unwanted and women with these unwanted 

pregnancies may try to refuse to accept their out-of-wedlock pregnancies and likely to hide it 

from others. Consequently, such women appeared to be less likely to seek maternal healthcare 

than those married women.

One of the interesting aspects of this finding is that the Gurage women appeared to be on 

top in terms of receiving the most antenatal care. The Gurage are generally merchants in Ethiopia 

and even though they started out with totally nothing, they soon become wealthy. Due to this 

reason, they have left the rural areas, where there is less access to work. The Gurage are 

successful, wealthy and urban residents in general. But, the positive effect of being Gurage 

remains after controlling for these specific factors, which means there is something more to 

being Gurage worth exploring.

In terms of infant outcomes, previous studies show that the incidence of low birth weight 

is higher for teenage mothers than mothers above age 20. In contrast to these studies, we did not 

find an association between young age at birth and low birth weight. Low birth weight infants 

are more likely to be first parity than second and higher parity. Our study finds that educational 

attainment and economic status of mothers was more important determining their birth size, 

independent of other factors. Moreover, obese women were associated with large size baby at 

birth. Consistent with descriptive statistics, infant born to Amhara and Tigre women are less 

likely to have large baby than Oromo women. However, Sidama women are less likely to have 

small infants than other ethnic groups and this requires further investigation. Besides, ethnicity, 

women who received the recommended number of ANC visits have a strong positive effect on 

large birth weight. None of other confounders had statistically significant effect on birth weight. 

Generally, the results obtained from descriptive statistics are supported by multinomial analysis. 



41

Our study further provides evidence on how number of ANC visits may decreased the 

proportion of low birth weight children. In this study, this was seen presumably because mothers 

who had recommended number of visits had better infant health outcome than those did not.

Many earlier studies have shown young age at birth is associated with a greater risk of 

infant mortality. This is in agreement with our study. The finding further suggests that 

completing secondary and higher education has an impact on infant health. Similarly, the risk of 

infant mortality is significantly higher for obese than thin women. However, contrary to 

expectations and much of the existing literature, we did not find any effects of place of residence,

parity, wealth status, religion, ethnic, marital status, and ANC visits.

Finally, this study has the following limitations which is because most of the information 

of this study was collected from the mother by interviewing her about child bearing history: 

information is susceptible to potential recall biased associated with reporting the exact date and 

month of death of their child and the birth weight of their children at the time of the survey.

Based on the findings, I conclude that young age at pregnancy has an effect on utilization 

of ANC services and infant health. For a favorable maternal behavior and infant health 

outcomes, I strongly suggest that the following should be considered:- strong enforcement 

minimum age at marriage abided by law, promoting young women’s education, and adequate 

and affordable health care service in remote rural areas where health clinics are inaccessible.
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DEFINITION OF TERMS:   (CSA, 2006)

 Infant mortality: “ the probability of dying between birth and the first birthday”

 Teenage is defined as “females in the age group between 15 to 19” as used by previous 

researcher (Woldemichael, 2005).   In this study ‘teenagers’, and ‘adolescent’ or ‘young 

mothers’ or “young women” are used interchangeably to refer to females between 15 to 

19 years old.
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