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Abstract

Background: Fertility rate is a significant determinant of population growth worldwide. Global population is
growing about 80 million people each year. Ethiopia is one of the most heavily populated countries in the world.
Objective: The objective of this study was to assess the major determinants of fertility status among reproductive
age women in rural Ethiopia. Methods: The study used 2016 Ethiopian Demographic and Health Surveys data. A
total of 8464 rural women aged 15 to 49 years included in the analysis. Poison Regression model was used to
determine factors moving fertility status of rural women. Results: The overall average children ever born to women
in rural regions were 5.1 children per women. Poisson regression analysis revealed that region, age group of
respondents, education level, religion, household wealth index, sex of the head of the household, contraceptive use,
age at first birth and mass media were found to be statistically significant factors for fertility rate of women.
Conclusion: To reduce the gap of fertility rate between regional women, it is important to renovate different factors.
These factors could be access to education, informing about contraceptive use, informing about family planning,
enhancing to mass media. Therefore, the government and concerned bodies should plan effective strategies to
increase the experience of using contraceptive across the country with transport limited regions. In addition to this,
it is important to develop and keep the access of family planning services and the government could also uphold an
access of education system for those restricted regions.
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Background
World population is growing about 80 million people each year. Almost all of the major problems that pressure the
world are linked with rapid population growth. Fertility rate is an important determinant of population size. It

stimulates health risk, poverty, water scarcity, environmental depletion and political instability [1]. Reduction of
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total fertility rates (TFR) is a key determinant of overall reduction in population growth and transition from high to
low fertility. These in turn may have important consequences for economic growth, poverty reduction, and improved
health and nutrition outcomes [2, 3]. Demographically observed fertility or infertility is the result of a well-defined
number of both biological and behavioral factors, which serve to mediate the influence of culture, society, economic

conditions, living standards, and other similar background determinants on individual reproductive behavior.

In sub-Saharan Africa, the prevalence of contraceptive practice is low, and fertility levels are exceptionally high. In
most resource poor countries, particularly sub-Saharan Africa, modern contraceptive use and prevalence are
unusually low and fertility is very high resulting in rapid population growth and high maternal mortality and
morbidity [3, 4]. In developing countries and sub-Saharan countries, fertility rate is high as compared to the rest of

the world, mainly due to poor education; women have no careers, low contraception.

Similarly, in Ethiopia, there is high fertility and rapid population growth rate. Ethiopia is one of the most populous
countries in the world [5, 6] with an estimated total fertility rate of 5.4, 4.8, and 4.6 children per woman in 2005,
2011 and 0216 [7, 8, and 9]. It is observed that there is a clear difference in fertility rates in the country regarding to
residence and regions. Because agriculture is the major economic sector in Ethiopia, most families want to have
large number of children. For most of rural areas, the children assist their parents in farming activities, i.e., the
economic importance of children are over lifetime. Similar to many countries in sub Saharan Africa, having many

children is considered as an advantage and gift of God in a number of Ethiopian rural communities [10].
Statement of the problem

Population growth and high fertility rates in resource poor situations are a challenged problem for both the society
and individuals in developing countries. Resource poor countries with population growth are challenged to create
jobs for potential workers while their governments lack resources to meet increasing demand for services and
infrastructure [26]. The effect of high fertility is also challenging for individuals. When several children are born to
one mother, there is an economic burden on her household and an increased chance of the household entering into
shortage of food and poverty [27]. Ethiopia is the 12! most crowded country in the world [25] with estimated total
fertility rate of 4.6 children per woman [9]. Although, Ethiopia has little declines in fertility rate from 4.8 children
per women in 2011 to 4.6 children per woman in 2016, the change are varied among different organizational regions
of the country. Total fertility rate is lowest in Addis Ababa (1.8 children per woman) and highest in Somali (7.2
children per woman) in 2016. Moreover rural-urban residence has a gap in total fertility rate in 2016. Women in
rural areas have an average of 5.2 children, higher fertility compared to 2.3 children among women in urban areas
[9]. Thus, this study was focused in rural areas of Ethiopia, where fertility rate is higher as compared to urban areas

of the country.
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Objective of the Study

The main objective of this study was to assess the determinants of fertility status among reproductive age women in
rural Ethiopia evidence from EDHS2016.

Literature Review

Studies done in different countries identified various differentials of fertility. Different researchers have been
identified numerous factors that are determinants of fertility among reproductive age women. Like contraceptive
use, levels of education, religion, and household wealth index, sex of the head of the household, age at first birth,
Gender preference, employment status, family size and mass media are the key factors in explaining the discrepancy

of fertility.

A study employed in Sudan using Poisson Regression model showed a significant relationship between fertility rate
and high level of education, wealth index and contraceptive use. The richest quintile was statistically significant at
5% level of significance, indicating that fertility rate was higher among poor people compared to the rich. Educated
women had fewer children than uneducated women. The findings also suggested that women who did not use
contraceptive method had more children than women who experienced contraceptive method [11]. A study
conducted in Uganda also indicated that a woman’s contraceptive behavior; marriage status, wealth status and
region of residence are important predictors of fertility outcomes. The results also showed that higher education
levels and urban residence are consistently associated with lower fertility rates and are positively associated with

contraceptive use [19].

According to study done in Butajira, indicated that age at first birth, education, food shortage, family size and sex
preference are an important factors of fertility rate. Educational status of women had also been consistently and
significantly found to be negatively associated with fertility. Women who had never been into any formal education
had 1.24 times more children compared to those who completed secondary and above level of education. Similarly
women who had no sex preference to their children had about 9 percent higher fertility compared to those with sex
preference [13]. The results of study done in Rwanda showed lower fertility among women with more education and
with greater household wealth. The IRR was 0.96 0.90 0.66 respectively for women with primary, secondary and
higher education levels compared to women with no education. Similarly, low fertility was associated with
Household wealth (highest versus lowest quintile: IRR = 0.58, and having contraception use; IRR = 0.69. [24].

The multiple Poisson regression of CEB conducted in Nigeria showed women with secondary and higher education
were about 5% and 23% times (IRR=0.77, 95% CI: 0.75-0.80) less likely to have children as women with no formal
education. The employed women were 1.03 times more likely to have children than unemployed women.
Respondents in richest wealth quintile were 0.92 times less likely to have as many children as the poorest

respondents [19].
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Data and Methodology
Data Source

Data obtained from the Ethiopian Demographic and Health Surveys (EDHS) conducted in 2016 were used. Surveys
were conducted by Central Statistical Agency (CSA) of Ethiopia. The surveys were nationally representative cross
sectional study that collected comparable demographic and health data on women aged 15-49 during the survey
periods. The women were asked about their birth histories and this provided information about the total number of
children ever born [9]. This study was based on secondary analysis of data among women aged 15-49 years

collected in the 2016 demographic and health surveys. A total of 8464 rural women included in the analysis.
The Model

The outcome variable, fertility status is defined as the total number of children ever born (CEB) to women in the
childbearing age (15-49 years). It is a count variable that takes a nonnegative integer value. Poisson regression
Incidence Rate Ratio with 95 percent confidence interval (Cl) is appropriate to assess the association of various
predictors with dependent variable fertility [25]. Poisson regression deals with situations in which the dependent
variable is a count and the expected value is similar to the variance for each observation. Since, total children ever
born to women in the reproductive age group which is a count data is measured as the outcome variable for this
study, the researcher adopted a generalized linear model with a natural log- link function (Poisson regression). The

expected value of the count variable (y) conditional on a set of predictor variables X is given by.
E@/x)=eC® =K ... (1)

This condition assures that E (y/x) >0

Then the probability of children born is given as:

e xB

P(Y = y/x) = yf‘ﬁy, Where y =0, 1, 2000yl v @)

The maximum likelihood Poisson fertility equation is then specified as:
LB =31 {yixiB—e i} i, 3)
The full model is therefore given as:

A= ePor Tk Bix; 4)

K = The expected number of children per woman i

e = The base of natural logarithms;


http://www.iiste.org/

Mathematical Theory and Modeling www.iiste.org
ISSN 2224-5804 (Paper) ISSN 2225-0522 (Online) L'H.i.l
Vol.9, No.10, 2019 NS'E

Bo = The intercept

Bjs = Regression coefficients

x;s = The independent variables

The conditional mean and variance of the dependent variable are constrained to be equal for each observation.
Poisson regression is a nonlinear regression analysis of the Poisson distribution, where the analysis is highly suitable
for analyzing discrete data (count) if the mean equal to the variance process. Poisson distribution is a limiting case
of the binomial distribution when the number of trials becomes large while the expectation remains stable, i.e., the

probability of success is very small.

Results and Discussion

Data analysis was done using SPSS version 20 for windows. The data was cleaned and preliminary analysis was
done by the investigator. The overall significance of each covariate was first checked and those variables statistically
significant in the bi-variate analysis were also included in multivariate Poisson regression model to compute
Incidence Rate Ratio (IRR). Independent variables were; Region (regional state of respondents), Age (current age
group of respondents), Education (highest education level attained by the respondents), family size of the household,
religion (religion of respondents), household wealth index, sex of household head (sex of the head of the household),
contraceptive use (current use of any contraceptive method), age at first birth (age at first start of delivery),

employment status, gender preference and mass media.
Results of Descriptive Statistics

As we have seen from Table 1, the overall average children ever born to women in the reproductive age group was

found to be 5.1 children per women (standard deviation = 2.6).

Tablel. Summary for children ever born to women

Fertility status N Maximum Mean Sat. deviation
Total children ever born 8464 14 5.1 2.6
Total 8464

Interpretation for Multivariable Analysis results

The results of the multivariable analysis are presented in Table 1&2. Analysis of Poisson regression showed the
major significant factors of fertility status among rural women were identified. We can interpret the Incidence
Relative Ratio of each factor depending on 95 percent confidence interval and P- value. If the confidence interval

not includes 1 and the P- value is less than 0.05, then the variable is significant and can be interpreted as the average
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number of children born to women at the given category differs from the average number of children born from the
reference category. As the result indicates, the highest fertility is found in Somali region in the country. The average
number of children ever born for women in Somali region was 1.131 times more likely than that of children ever
born for women in the reference category (Dire Dawa). The average fertility rate for women in Gambela region was
10.1% (IRR = 0.899, 95% Cl, 0.854-0.945), in Amhara region was 9.7% (IRR = 0.903, 95% ClI, 0.858-0.951) and in
Harari region was 5.7% (IRR = .0.943, 95% CI, 0.891-0.99) lower compared to Dire Dawa. Regarding to household
head, the average number of children born for women in male headed group was 6.7% higher than the expected
number of children born for women in counterpart (IRR = 1.067, 95% CI, 1.047-1.089). A significant association
between fertility rate and religion is showed that Muslim mothers had 4.3% higher mean fertility compared to
women with protestant beliefs (IRR = 1.043, 95% CI, 1.015-1.0871). On the other hand, mothers who were
orthodox beliefs had 3.9% lower average children ever born compared to protestant (IRR = 0.961, 95% CI, 0.932-
0.990).

From the result, it was found that Educational status of women had also been consistently and significantly found to
be negatively associated with fertility. Women who have no education have 24.4% higher average children ever
born as compared to women who have attended secondary and higher education (IRR = 1.244, 95% CI, 1.178-
1.315). Similarly, women who have attended primary education have 10.7% higher average children born than
counterpart (IRR = 1.107, 95% CI, 1.048-1.170). likewise, women whose husband have no education have 5%
higher average children born compared to women whose husband have secondary and higher education (IRR =
1.050, 95% CI, 1.018-1.083). The same, women whose husband have attended primary education have 4.7% higher
average children born than counterpart (IRR = 1.047, 95% ClI, 1.014-1.080). The other predictor variable of fertility
rate is economic status of the household. Women in the poorly economic group had 2.7% higher average number of
children than the expected number of children of women in the richly economic group (IRR = 1.027, 95% ClI, 1.006-
1.049). This indicates that women who have better facility leads to have the lower fertility rate. Contraceptive is also
the most important factor of fertility of women. As the findings showed, women who did not use contraceptive had
9.2% greater average fertility compared to women who used contraceptive (IRR = 1.092, 95% ClI, 1.070-1.113). The
average number of children born for women who started their first birth before the age of 19 years old was 1.402
times than women who delivered their first birth in greater or equal t019 years old(RR = 1.402, 95% CI, 1.380-
1.425). On the other hand, the average fertility of mothers whose age group is less than 25 was 68.5% lower than
that of mothers whose age group is between 35 and 49. In the same way, mothers whose age group is between 25
and 34 had 36.9% lower average children born compared to the reference category. Mass media about family
planning is also an important factor for fertility status. The average number of children born for women who got
information from mass media was 0.961 times less likely than women who did not get mass media (IRR = 0.961,
95% Cl, 0.932-0.990).
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Table2. Poisson Regression Analysis to Estimate Parameters of Determinants for Fertility Status among
Women in Rural Ethiopia, 2016 EDHS

Predictors Estimate P-value IRR 95% LCI 95%UCI
Tigry -.049 .073 .953 .903 1.004
Affar .001 .975 1.001 .956 1.047
Amhara -.102 .000 .903 .858 .951
Oromiya .035 117 1.036 991 1.083
Somali 123 .000 1.131 1.083 1.182
B-Gumuz .019 437 1.019 972 1.068
SNNP .008 752 1.008 .960 1.058
Harari -.058 .045 .943 .891 .999
Gambela -.106 .000 .899 .854 .945
Region (Dire Dawa. ref) 1
Male .065 .000 1.067 1.047 1.089
House head (Female. ref) 1
Orthodox -.040 .010 .961 .932 .990
Muslim .042 .002 1.043 1.015 1.071
Religion (Protestant or other) 1
No education .049 .002 1.050 1.018 1.083
Primary .046 .004 1.047 1.014 1.080
Husbands educate (Second+. ref) 1
No education .219 .000 1.244 1.178 1.315
Primary .102 .000 1.107 1.048 1.170
Women educate (Second+. ref) 1
Not used .088 .000 1.092 1.070 1.113
Contraceptive(Used. ref) 1
Poor .027 .013 1.027 1.006 1.049
Middle -.013 317 .987 .963 1.012
Economic Level (Rich.ref) 1
<19 .338 .000 1.402 1.380 1.425
Age of women at first birth(>19.ref) 1
<25 -1.166 .000 312 .305 319
25-34 -.461 .000 .631 .621 .641
Age group (35-49.ref) 1
Yes -.048 074 960 904 1.005
Currently working (No.ref) 1
Yes -040 .010 961 932 990
Mass Media (No.ref) 1
Large(>=4) .036 113 1.037 .992 1.084
Household Size (Small<4.ref) 1

Yes .014 .568 1.014 .963 1.069
Gender Preference (No.ref) 1
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Discussion

In this study, the overall fertility rates 5.1 children per woman was almost similar to the findings of other studies
done in Sudan, Gondar, North West Ethiopia, Butajira, Ethiopia [11,12 and 13]. The fertility level is still high in the
country. This could be attributed to the acceptance of the wider community to large family size mean as children
assisted households in survival farming. Though disparities were observed across major regions of the world,
children were considered as assets to their parents when they get older. On the other hand, mothers who had never
been enrolled into any formal education system and who attended primary education had significantly higher
children as compared to those who had secondary and plus education. This confirms with the other studies [14, 15,
23 and 24] and may be attributable to the rearrangement of childbirth due to longer schooling. A study conducted in
Sidamas, Southern Ethiopia indicated that fertility was higher among women with primary level of education
compared to those who never attended any formal education. Fertility levels are lower among highly educated
women. Higher educational level of women gives an opportunity of social and economic empowerments. Thus,
talented women might feel that they could take care of many children and decided on for large family size. This is
consistent with the claim by some researchers that increased family income leads to increased fertility when family

planning use is low [13, 16].

Although, contraceptive use among women in Ethiopia was still low, our findings indicated that contraceptive use
contributed significantly to the change in number of children ever born. This finding points to the need for continued
and increased government and international support for quality family planning if sustainable fertility reduction is to
be achieved. This finding confirms what numerous studies have declared about contraceptive use significantly
driving fertility change [17-19]. Women who practiced contraceptive method had lower children than women who
did not practice contraceptive use. This is in agreement with the findings from Ghana and Namibia indicated that a

woman’s contraceptive behavior as important predictors of fertility outcomes [20-22].

In addition, women who married early in life and got the first birth early had an increased risk of having many
children, in particular, if they started childbirth before the age of 20 years. On the other hand, several studies have
shown that delay of first childbirth to later ages leads to fertility reductions since women would have fewer years of
reproduction window which may introduce parity specific controls even after the initiation of child birth [13, 16].
Our study also suggested that women who gave their first birth below 19 ages were higher than that of counterparts.
Religion also has an effect on the status of fertility. The finding of this study indicated Muslim women have more
children as compared to the reference category, protestant women. Based on the economic status of the household,
women who have worse facilities tend to have higher fertility. This implies that in areas where traditional social and
economic systems prolong the level of fertility. This is in consistent with the other report studied in Nigeria by [23]
that respondents in richest wealth quintile were less likely to have as many children as the poorest respondents.
Hence, for essential change in fertility level, it is important to breakdown the traditional social system. In addition to
this, it is important to have transformation of the economy. The finding of this study indicated, employed status was
not a significant factor of the number of children that women would have. This is inconsistent with the findings

reported by other study, where currently working of women was strongly associated with high fertility [23].
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Limitations of Study

There were several limitations to this analysis. First, this study was based on secondary analysis of cross sectional
study of data so the results represent relations only; we cannot draw conclusions about causality of low and high
fertility status unlike prospective study. Second, we were not able to investigate associations of fertility with all

potential factors of fertility because they were not incorporated in the survey.

Conclusion and Recommendations

The descriptive result showed the overall average children born to rural women in the reproductive age group is still
high, 5.1 children per women (standard deviation = 2.6). The variability of fertility rate was observed across regions
of Ethiopia. The Poisson regression of multivariable analysis revealed that regional state of respondents, current age
group of respondents, highest education level attained by the respondents, religion of respondents, household wealth
index, sex of the head of the household, contraceptive use, age at first birth and mass media were statistically
significant factors for fertility rate of Ethiopian rural women. While family sizes of the household, employment
status and Gender preference were not significant variables for this study. To condense the gap of fertility rate
between regional women, it is important to modernize different factors. These factors could be access to education,
informed about contraceptive use, informed about family planning using mass media. Therefore, the government
and concerned bodies should design effective strategies and act in a concentrated way to increase the experience of
contraceptive use across the country with transportation limited regions. In addition, it is also important to develop
and keep the access of family planning services and the government could also uphold an access of education
system for those restricted regions.
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