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Abstract:
Background: Ethiopia is one of the populated African countries with total fertility rate of 5.4
and annual population growth rate of 2.6. Birth spacing is an important factor for regulating the
fertility of country’s population and it is in turn determined by reproductive behaviors and sociodemographic factors which have direct and indirect effect on the health of the mother and child.
The mean birth interval of Ethiopia is 33.8 months which is below the recent healthier
recommended range of 3-5 years by OBSI and the proportion of short birth interval is 56%.
Objectives This study aimed at assessing the pattern and determinants of length of birth interval
as well as the mean duration of birth interval in Maichew town.
Methodology: For this study, 605 eligible women (women who had at least two children) were
selected by using simple random sampling technique. Sub-kebelles were randomly selected after
listing and census was done on the selected sub-kebelles and sampling frame was prepared and
the eligible women were selected by simple random sampling. Data was processed and analyzed
using EPI Data and SPSS version 11computer soft-wares. In order to investigate the effects of
covariates on the dependent variable, logistic regression was used.
Result: The median birth interval of the study population was 34.6 months (2.84 years). An
examination of the birth interval distribution by duration categories (< 36 months and >36
months) reveals that 357(59%) of women have intervals shorter than 36 months. In multivariate
analysis, educated women, women with high and moderate social status, women with educated
partner and those who usually breastfeed longer and use contraception were found to have longer
birth intervals.

Conclusion and recommendations: Dissemination of information on the normal birth interval
in health facilities is low and the effort to increase the length of contraceptive use is less as
majority of mothers only use less than two years. Therefore, dissemination of information about
recommended interval and provision of comprehensive family planning services should be
considered. Cooperative effort to improve women’s economic independency and decision
making power to increase maternal social status has to be conducted. Finally female education as
well

as

male

education

should

be
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by

concerned

local

stakeholders.
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1. INTRODUCTION

1.1 Background information

Birth interval is the time period between subsequent births, which indicates the pace of child
bearing (1). In recent years, policy makers and planners have focused a great deal of attention on
the birth interval and its determinants because of its link with maternal and child health and the
number of births and birth interval is a major determinant of fertility rate, family size and
population growth (2,3).

Studies suggest that women differ widely in their birth spacing practices worldwide.
Demographic and socioeconomic characteristics influence women’s spacing practices, the health
of a child and mother and the major difference in women’s in birth spacing, is mainly caused by
variation in Bongaarts’s proximate determinants of fertility (4,5).

In most developing countries, less attention has been paid to the timing of birth. In recent time
researchers and organizations such as optimal birth spacing initiatives (OBSI) aimed at an
instituting an optimal birth spacing recommendation of 3 to 5 years at the policy, programmatic
and behavioral levels. On average, women in developing countries have much shorter birth
intervals than they would prefer. The median birth interval is about 32 months. Many women not
only are unable to achieve their own reproductive goals but also are falling far short of the 3- to
5-year intervals that new evidence suggests are healthiest. If more women achieved their
preferred birth intervals, fertility rates would fall further, since longer birth intervals typically
mean that women have fewer children over the course of their reproductive lives (6,7).

Worldwide, infant and under five mortality is a serious problem. The DHS study conducted by
USAID estimates that in every country, thousands more children could survive each year if all
women spaced their births at least 3 years apart. In Nigeria, for instance, infant mortality could
fall from 75 deaths per 1,000 births to 54 deaths—a 28% decline—if all women spaced their
births at least 3 years apart. Under-five mortality could fall from 140 deaths per 1,000 births to
108 deaths—a 23% decline (7).
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A study done in India also indicated that interest in the determinants of child mortality has
recently surged, with the inclusion of targets for child mortality amongst the Millennium
Development Goals and short birth-spacing is widely regarded as one of the most important
causes of early childhood death. The finding showed that childhood mortality risk is influenced
by the timing and spacing of births, and that birth-spacing and fertility are, in turn, a function of
realized mortality (8).

In Ethiopia there is high proportion of short birth interval about 56 % and many study findings
show associations with high maternal mortality rate (673 per 100,000 live births), infant
mortality rate (77/1000 live births) and child mortality rate (123/1000 live births) The median
birth interval is 33.8 months, contraceptive prevalence rate is very low (14.7%), annual growth
rate is 2.6 and total fertility rate is 5.4 (9).

A study done in Jimma Hospital to examine pregnancy outcomes, 81% of birth intervals were
under 36 months and 32.2% of intervals less than 12 months resulted in spontaneous abortion
and 13.2% of 12-24 month intervals resulted in spontaneous abortion. The stillbirth rate was
3.2%, and 42.3% of birth intervals less than 12 months resulted in pregnancy wastage: abortion,
stillbirth, or neonatal mortality (10).

Study done in Amhara region showed that high fertility commonly attributed to low levels of
socioeconomic development and cultural norms that encourage the desire for many children and
limit the ability of couples to effectively control the timing and number of births. However, the
family planning use is very low (11).
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1.2. Rationale of the Study

In Ethiopia many studies have been done on outcomes of birth interval rather than identifying the
determinant factors where appropriate intervention is possibly taken to tackle the problem.
However, there is high proportion of short birth interval about 56 % and many study findings
show associations with high maternal, infant and child mortality rate. There were only few
studies conducted on pattern and determinants of length of birth interval in Ethiopia and almost
there were no studies in Tigray regional state and particularly in Maichew town.

Therefore, the purpose of this study is to examine and investigate the underlying socio economic,
demographic and reproductive variables that play a crucial role in determining birth interval
length in the study area and the finding of the study will potentially benefit policymakers and
program planners to design and implement appropriate and feasible programs and strategies to
the study area and even at regional and higher level.

This study will also serve as a baseline study to conduct other analytical studies in the topic. The
information gained will give a clue as to what health professionals in the study area should
recommend birth spacing to their clients.
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2. Literature Review
2.1. Pattern of birth intervals
In a study done in rural Saudi, the pattern of birth interval across age groups showed that there is
an eightfold increased birth interval in women 30-34 years old compared to those younger age
group (20-24 years). Older women, 35 years and over, were 19 times more likely to have a long
birth interval (12).

A pattern across age groups in Mozambique indicates 15-19 year old mothers have the shortest
interval of 28.9 months while those 20-29 have slightly longer intervals of 32.7 months. In
general, younger women were more likely to have an interval less than three years than the older
(13).

According to EDHS 2005, about 56% of mothers have less than 36 months of birth interval.
This evidenced that birth spacing has been critical to reducing maternal and infant mortality; yet
Ethiopian teenage mothers typically had children at shorter birth intervals than did older women.
The median number of months between a birth and the preceding birth was 26 months for
women ages 15-19, 32 months for women ages 20-29, and 35 months for women ages 30-39.
Moreover only 16 percent of married female teens and 24 percent of married 20- to 24-year-old
women used a modern method of contraception while 52 percent of sexually active unmarried
females ages 15-24 used a modern method (9).
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2.2. Determinants of birth interval

Health service utilization
-Access
- Contraceptive use

Proximate or direct determinants
- Breastfeeding

Socio demographic factors
-Education

- age

- Postpartum amenorrhea

-Occupation - parity
-Religion

- Postpartum abstinence

- income

-contraceptive use

-Age at first marriage

Birth interval

Figure 1.Conceptual frame work showing the inter relationship of variables that determine
length of birth interval .
Description of the conceptual framework: The distal socio demographic factors like maternal
education, occupation, religion, age and parity have a direct effect on the proximate determinants
like breast feeding, postpartum amenorrhea, postpartum sexual abstinence and contraceptive
practice which have also in turn a direct effect on the outcome (birth interval).
2.2.1. Proximate or direct determinants of birth interval
Birth intervals are affected by a complex range of factors, some of which are rooted in social
and cultural norms. A conceptual framework useful for examining birth intervals is one
proposed by Bongaarts for studying fertility that influence final fertility outcomes (4,5,13).
Studies done in Costa Rica and Pakistan also designed a theoretical framework which specifies
that direct determinants of length of birth interval are breast feeding, contraception, abortion,
frequency of intercourse, and fecundity. Results showed that breast feeding and contraception in
Pakistan were found significant determinant of birth intervals, but not in Costa Rica (14).
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A study done in northern Iran, Babol also indicated that maternal age, duration of breast feeding
, sex of index child, type of contraception used, regular attendance at a family planning clinics
and parity are the major proximate determinant of fertility and showed a significant correlation
with birth interval (15).
A study done in Mozambique reveals that breastfeeding for up to six months reduces short
inter-birth intervals, 48% who do not breast feed have intervals less than three years compared
to 39 % of those who breast feed between one and six months. The study also concludes in
higher fertility populations, breastfeeding has the greatest effect. Duration of breast-feeding
was observed to affect all the birth intervals significantly (13).
In Philippines, Malaysia, and Indonesia, a comparative study of the determinants of birth-interval
length has been done and shows the use of contraception and breastfeeding are important but that
length of the previous interval also has an effect. Effects of breast feeding disappear after 11
months in Philippines and after 17 months in Malaysia and persist even in the last period 36-45
months in Indonesia. Contraception was more widely used in Philippines, although 25% of those
contraceptive users report rhythm method (16).
According to EDHS, 2005 the median number of months since the preceding birth is 33.8. The
median duration of amenorrhea is 15.8 months; postpartum abstinence is 2.4 months with
majority (85 %) abstain from sex during the first two months following birth. Breastfeeding is
nearly universal in Ethiopia, and the median duration of breast feeding is long (25.8 months) (9).
In Ethiopia, a study on proximate determinants of fertility indicates that the most important
fertility inhibiting factor is duration of breast feeding and its impact on postpartum amenorrhea.
In urban areas, the marriage pattern is the most important fertility determinant. Prevalence of
contraception is very low, and has a minimal effect on suppressing fertility (17).
Study in Manipur showed that duration of breast- feeding has the highest impact on birth interval
dynamics. It has 20% less likely to have short birth interval if there is six months increase of
duration of breastfeeding. One of the possible ways is that the duration of breast feeding can
lengthen the post partum amenorrhea. Breast feeding seems to have suppressed the ovulatory
cycle and acts as a major form of protection against conception (18).
The patterns and determinants of birth intervals
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A study conducted in Amhara region showed postpartum amenorrhea and postpartum abstinence
lengthens the time until a next birth. The average duration of breast feeding is close to two years
but women aged 15-19 and 20-24 have mean durations of breastfeeding from 3 to 12 months less
than women in their late twenties and thirties. The mean duration of postpartum amenorrhea is
shortest at the youngest age and increases with age, women age 15-19 on average 12 months
compared to close to 17 months for women in their twenties, and 27 months for women in their
early thirties. Prolonged breastfeeding is the single most important factor in reducing fertility
below its biological maximum in the region (11).

According to EDHS, 2005 the median number of months since the preceding birth is 33.8. The
median duration of amenorrhea is 15.8 months; postpartum abstinence is 2.4 months with
majority (85 %) abstain from sex during the first two months following birth. The national
contraception prevalence rate is 14.7% , highest in Addis Ababa (57%), lowest in Somali region
(3%), in Tigray (16.5%) and 46.5% in urban community (9).
2.2.2. Socio-economic and demographic determinants of birth interval
Socio-economic factors such as the mother’s place of residence, education and work have also
been correlated with birth spacing. In Mozambique, 50% of intervals less than three years
occurred among women whose partners have no education compared to 52 % among those with
partners with at least a primary education and those who are working are significantly less likely
to have intervals shorter than three years than those not working (13).
Findings in Bangladesh and Pakstan indicated that women living in the urban areas tend to have
a longer birth interval than rural areas. Educated women have shorter first but longer subsequent
birth interval than women having no education. Upper social class women used to have shorter
first but longer subsequent birth interval than middle or lower class women. An unexpected
finding was that ever users of contraception have distinctly shorter birth interval than never
users. This may be due to shorter average length of breast feeding (19,20).
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There was also a study conducted in Egypt and Vietnam indicating mothers' education was
consistently related to the likelihood of another birth at each birth order, with the most-educated
women experiencing a significantly lower probability of having a subsequent birth at every birth
order, suggesting that the woman's education is a prime determinant of fertility and that
increasing the educational attainment of women is one of the most beneficial measures to reduce
fertility (5,21).
Another study done in eastern Saudi Arabia, birth intervals are closely linked with the number of
children a woman has and the relationship between parity and birth interval is often U-shaped.
Men’s education level, place of residence and couple’s occupation have indirect association
with 2-nd birth interval. The 3-rd birth interval has direct relation with 2-nd birth interval (22).
In Bolivia, Women married to men with no schooling were 1.4-2.0 times less likely to have short
birth interval compared to women with partners with some schooling (23).
In rural Saudi child-spacing is increased with age because of the relationship of breastfeeding
practices with age and parity. The proportion of women with short birth interval less than 18
months was lower in high parity and older women because older mothers practiced breastfeeding
as their primary contraceptive method. Mother's education with secondary education and above
had longer birth intervals (12).
In a study done in the fertility analysis of Oromia region done in 2002, differences in fertility by
level of education and place of residence were found significant. The finding of the study
conclude that regardless of place of residence, increases in women’s education are associated
with lower fertility and having even some education can reduce fertility (24).

The analysis of 55 countries with DHS data of 2002 also indicated many women are close to
reaching the healthiest birth interval, in fact, 57% of women in the countries included in the
analysis space their births shorter than 3 years which is below the newly recommended optimal
birth spacing initiative (25).
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The EDHS, 2005 indicated that the median birth interval is longer among births to women with
at least some secondary education than among births to women with lower levels of education.
Younger mothers typically had children at shorter birth intervals than did older women. The
median number of months between a birth and the preceding birth had been found longer with
corresponding maternal age (9).

2.3. Recommended (preferred) verses actual mean birth interval

Estimating actual and preferred intervals is important because they serve as powerful tools in
research, programming, and advocacy. Researchers often compare actual and preferred birth
intervals to estimate the potential demand for family planning services. It has long been known
that avoiding closely spaced births is advantageous to child health. Two-year spacing was widely
identified and promoted as “the healthy interval.” Recent studies supported by the United States
Agency for International Development (USAID), optimal birth spacing initiatives (OBSI)
recommended that an interval of 3–5 years help to reduce risk of adverse maternal and child
health outcomes (25).

In Mozambique the Median durations of breastfeeding, post-partum abstinence and amenorrhea
are 22, 12 and 14 respectively. Prolonged duration of breast feeding increases the length of birth
interval through inhibition of the ovulatory cycle. This physiological change also prolongs the
duration of post partum amenorrhea which increases the length of birth interval (13).
In EDHS, 2005 result shows that regional variations in birth intervals range from a low of 29
months in Affar to a high of 45.2 months in Addis Ababa. The median birth interval is longer
among births to women with at least some secondary education than among births to women
with lower levels of education. The proportion of short birth interval (less than 3 years) is 56%
and the birth interval in the recommended range is 44% (9).
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2.4 Birth interval outcomes

A survey done in south Ethiopia shows that only 11% of all births with preceding birth intervals
belong to less than 18 months. The mean length of birth interval for all births is 31.7 months.
Birth intervals shorter than 24 months account for a 25% of all births (26). Studies revealed that
short birth intervals have been associated with adverse birth outcomes of risk of stillbirth or
neonatal death in rural north India (27).
A study in India also revealed that, the risk of neonatal/infant/child mortality is greater when
birth intervals are shorter than 36 months. Birth intervals of three or more years are associated
with reductions in neonatal, infant, child and under-five mortality. The study also indicated that
when families choice to delay birth for at least 36 months after the preceding birth, it is estimated
that infant mortality would drop by 29%, under five mortality would drop by 35%, and total
deaths to children under five years of age would fall by 1,434,000 annually (8).

The death of the previous child was a very strong positive predictor of a women's risk of birth;
early child death was associated with a premature cessation of breastfeeding, resumption of
menses, and early subsequent birth. Maternal age, parity, and religion also strongly influenced a
mother's monthly risk of birth. Older women and those of high parity had lower relative risk of
birth than younger women with lower parity (28).

Research conducted in Egypt during the last few years associates short birth intervals with an
increased risk of infant and child mortality, as well as with several adverse perinatal outcomes.
These adverse outcomes can include preterm delivery, low birth weight and small-for-gestational
age (29).
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Based on the reviewed literatures difference in results among the various studies has been noted
possibly because of the difference in socioeconomic, cultural and demographic factors.
Therefore, this study will find out what important determinant factors will affect the birth
interval particularly in the study area and also will answer if the mean and pattern of birth
interval are different from the other findings. Moreover, since birth spacing 3-5 years is new
recommended range, the practice and knowledge of the community will also be assessed.
Finally, the finding of the study will be a potential input for further policy and program
improving like family health and family planning program and being birth interval is the heart of
family planning and plays a central role in regulating population growth and in improving child
survival.
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3. OBJECTIVE
3.1 General objectives
To assess the pattern and the determinants of length of birth-interval among married women of
reproductive age group in Maichew Town, South Tigray.
3.2 Specific objectives
3.2.1. To assess the pattern of birth interval across age group in the study area.
3.2.2. To describe the mean birth interval of the study population.
3.2.3. To identify factors affecting the length of birth interval in the study area.
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4. Methodology
4.1 Study design and area
Community based Cross sectional survey was conducted in Maichew town, Tigray, Ethiopia to
assess the pattern and the determinants of birth interval among women of reproductive age
group. Maichew town is the capital of zonal administration of south Tigray and according to
2007 census it has total population of 23,484 of which 47% are males (30).

Maichew town is located 120 kilometers away to the south of Mekelle (capital of Tigray region)
and it is about 640 kilometers far from Addis Ababa. The town has four kebeles and 3-5 sub
kebeles. It has also some basic infrastructures such as one referral hospital, one health center,
two high schools, one government technical college, one wood industry, five elementary schools,
24 hours electric power and pure water supply. It has also private hotels, restaurants, clinics and
recreational areas which provide serve to the community.
4.2 Study population
4.2.1 Source of Population
All married women aged 15-49 years who have two or more alive children and those who give
birth within five years before the survey in Maichew town were included in the study. A total of
605 women were randomly selected and a structured, coded, and pre-tested questionnaire was
administered by interviewer.
The inclusive and exclusive criteria for the study :
Inclusion Criteria-

- All multi parous mothers with two or more alive children and who give birth within the last 5
years before the survey.
- Those who are married/in union and living with their husband
- Those who live in Maichew town for at least six months.
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Exclusive Criteria:

- Those who didn’t give birth and first birth,
- Mothers who have abortion, still birth and death of child with in 5 years before survey

4.2.2 Sample size determination
The survey sample was calculated by using Epi info stat calc soft ware using the sample size
determination formula for two population proportions with 95% confidence interval, and power
of 80% based on the following assumptions:
1. In EDHS, 2005 the prevalence of short birth interval (< 3 years) is 56% representing p1 and
those with normal birth interval (3 years and above) have prevalence of 44% represents p2.
2. The population allocation ratio b/n the two populations is 1:1 ratio
3. n1 is the sample size for short birth interval and n2 the sample size for normal birth interval
4. Z
5. Z

/2 is a standard Z score, 1.96, corresponding to a 95% confidence interval
, 80%is the power of the study to detect 12 % difference b/n the two study group

6. p is population proportion , p= p1+rp2/1+r
7. n is the sample size for each group
8. None response rate of 5%
Based on the formula: n = [z/ α √ ( 1+1/r)p(1-p) ± Zβ√p1(1-p1)+p2(1-p2)]2
r_____
2
(p1- p2)
n = 576 (288 from the exposed + 288 from unexposed)
A total of 605 i.e. 576 + 5% (non response rate) of 576 eligible participants were taken for the
study.
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4.2.3 Sampling procedure
There are 4 kebeles and 15 sub kebelles in the town and among the 15 listed sub kebelles, 10
sub kebeles were randomly selected then a household census was done to identify the eligible
study population. After the identification of eligible population a sampling frame was developed
which enlists all the eligible study subjects then the study participants were selected from the
sampling frame by simple random sampling proportional to size using SPSS random number
generator.

15 Sub kebelles

Simple Random Sampling

K1

K2

K3

sk1

sk3

sk1

sk2

sk4

sk2

82

105

73

97

129

109

K4

sk3

sk1

78

87

sk4

sk5

115

91

72

57

Proportionate Simple random sampling

51

66

46

61

81

68

49

54

N= 605

K = kebelle
Sk = sub kebelle
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4.2.4. Measurements and Variables
Independent variables:
•

Demographic variables: age at marriage, age of mother at first birth, parity and birth
order , postpartum amenorrhea and post partum abstinence

•

Breastfeeding.

•

Mother's level of education.

•

Husband’s level of education.

•

Mother’s occupation.

•

Religion

•

Contraceptive use

•

Household income

Dependent/outcome variable:
•

Birth interval is the crucial variable of interest
- Short birth interval = less than 3 years
- Recommended birth interval = three to five years

4.3 Data collection
4.3.1 Data collection tools
Data was collected using a interviewer administered questionnaire, including birth intervals,
demographics and fertility variables, such as maternal education, maternal age at marriage,
parity, duration of breast feeding, contraception method used, and attendance at a family
planning clinic. The questionnaire is developed by reviewing several literatures which considers
local and international situation of the study subject matter. Some questionnaires were adopted
from standard EDHS questionnaire and some were developed in the context of the objective of
the study which were pretested and checked for consistency.

The questionnaire is translated in to local language Tigrigna by a person who has good ability of
both languages for better understanding then back translated in to English by another individual
of similar ability in order to see the consistency of contents of the instrument. Data collection
was conducted from March to April, 2010.
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4.3.2 Data collection procedure
Training was given to data collectors and supervisors by the principal investigator. There was a
two days training session on over all issues of the data collection technique which consists of
instruction about the study guides, a review of informed consent, respectful approach of
participants, ethical procedures and general information on birth intervals and the objective of
the study. The data collectors and supervisors were assigned to the randomly selected sub
kebelles of the town. Data collection was conducted week end on Saturday and Sunday to
include employed mothers who are not available at home on working days. Then data collectors
interviewed a randomly selected participant in the sub kebelle taken from the prepared sampling
frame by a simple random sampling.
4.3.3 Data quality control
To maintain the quality of data in the survey the questionnaires was pre-tested by taking a 10%
sample of study subjects and rechecking the correctness and consistency of the data. Moreover,
a two days training was given to data collectors and supervisors’ and regular follow up was made
by the supervisors and the principal investigator to monitor quality of the data collection process.
A daily checkup for completeness and consistency of the collected data was also done.
4.3.4 Data processing and analysis
Quantitative data was entered using Epi data version 3.1, exported to SPSS, cleaned and
analyzed by SPSS version 11. Socio demographic data, breast feeding, education, religion, age,
parity, contraception utilization and work status were summarized and presented by frequency
tables and summary statistics. Determinants of birth interval data were also summarized and
presented by graphs, tables and figures.

Statistical tests of logistic regression was applied to analyze the relationship between certain
variables such as mother’s education, age, parity, contraceptive use and length of breast feeding
with the outcome variable of birth interval. For all statistical significance tests, the cut- off value
set is p<0.05. Chi- square and odds ratio was done to test association of the dependent variable
(birth interval) and the socioeconomic and demographic variables. Multiple logistic regressions
was used to control for confounding.
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Thirty (5%) questionnaires were selected at random and checked for data entry error, missing
value or any inconsistency. Some variables such as duration of mother’s sexual abstinence
(19.2%) and time mothers resume menstruation (17.4%) after birth of index child were not
analyzed because of missed cases. In some cases reports from data collectors and supervisors
revealed that even for those with a response on household income the figures were not reliable.
4.4 Ethical consideration
Ethical approval was obtained from the institute of review board of Addis Ababa University
Medical Faculty. Data collection was carried out after approval of the project proposal by IRB.
Permission was obtained from head of local administrator and Maichew town health office.
Verbal consent was sought from selected participant to confirm willingness to participate in the
study. To ensure confidentiality interview was held in private. Confidentiality was ensured
throughout the process. All the participants in the questionnaire survey were informed to
participate on voluntary basis and confidentiality of information they give was kept well.
Moreover, the purpose, procedures of the study, advantages, disadvantage and time spent on
interview was told to participants before the start of the interview..
4.5. Dissemination of findings

The findings of the research will be submitted to AUU School of Public Health, Tigray Health
Bureau, organizations working on family health, Maichew town health office and other
administrative and responsible bodies of the study area. The result will be presented to the
School of Public Health and in different seminars, meetings and workshops. Finally; the findings
will be published.
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4.6 Operational Definitions

Birth interval - the period between two consecutive live births, from birth date to birth date
(the interval between the birth of the index child and his/her immediate younger sibling,
sometimes referred to as the ‘succeeding interval)..
Normal birth interval – Is birth which occurs three to five years of previous child birth in
OBSI.
Short birth interval – Birth which occurs within three years of the previous child birth in OBSI.
Preferred birth interval- an estimated period of time based on the mothers’ perspective how
soon mother wants her next child.
Actual birth interval – the exact time taken to a mother to have her next child.
Index child – the immediate preceding child to the last child.
Subsequent child – The immediate younger sibling to the index child (last child ) who was born
with in 5 years before the survey.
Postpartum amenorrhea is the interval between the birth of a child and the resumption of
menstruation.
Postpartum abstinence refers to the period of voluntary sexual inactivity after child birth.
Parity: The number of full-term children previously borne by a woman.
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5. Result
5.1 Description of study subjects
5.1.1 Pattern of length of birth interval across age group in the study population
Maternal age across age group is associated with birth interval indicating that older mothers tend
to have longer birth intervals as indicated in table -4. There is a considerable difference among
age group of 20-29 and those of 30-39; but major differences begin to appear in those over 40
years of age as can be seen in Figure 2. When comparing median intervals across age groups, it
reveals the same pattern—the shortest median interval does occur among younger mothers than
older that is, 20-29 years old mothers have the shortest interval of 32.4 months while those 30-39
have slightly longer intervals of 35 months and those forty and over years old have interval of 42
months. (See figure 2 )

Alternatively it can be explained as follows. When mothers in the age group of 20-29 were
compared with mothers of age group 30-39 and 40-49, it was found that mothers with the age of
30-39 and 40-49 were less likely to have short birth interval < 36 months [COR .42 and 95% CI=
(0.283, .614)] and [COR .010 and 95% = C.I (.002, .041)] respectively. (See table 4)

Figure 2: Median length of birth interval across age group in Maichew town, March to April,
2010.
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5.1.2 Socio demographic characteristics of the study population
Six hundred five (605) multi-parous women of reproductive age group participated in the survey
making a response rate of 100 %. The majority, 328 (54.2%) of participants were in the age
group of 30-39 followed by the age group of 20-29 which accounts for 213 (35.2) and the mean
and median age of the study subjects were 31.9 + 5.8 and 31 years with range of 20-48 years
respectively.
Among the total participants 178(29.3%) had no education, 215(35.5%) had primary and
212(35%) secondary and above in educational level. The partner’s education also revealed that
189(31.2%) had no education, 240(39.7%) and 176(29.1%) had primary and secondary
education and above respectively.
Orthodox is the major religion contributing for 547 (90.4%) of all followed by Muslim,
52(9.3%). About one third, 210(34.7%) and 190(31.4 %) of participants had more than one
thousand and less than 500 monthly house hold income of Eth. Birr respectively. Furthermore,
among the participants of the study, 342 (56.5%) had moderate social status followed by poor,
172(28.4%). About 317(52.4%) of sex of the index child were males and the rest, 288(47.6%)
were females.(see table 1)
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Table 1: The socio demographic status of the study population in Maichew town, March-April,
2010.
Characteristics
N=605

Frequency
Number

%

213
328

35.2
54.2

64

10.6

317
288

52.4
47.6

No education

178

29.4

Primary

215

35.5

Secondary +

212

35.0

No education

189

31.2

primary

240

39.7

secondary

176

29.1

Religion of mother
Orthodox

547

90.4

Muslim

56

9.3

Others

2

.3

Perception of mother's social status
very poor
poor

12
172

2.0
28.4

medium

342

56.5

rich

60

9.9

very rich

19

3.1

190

31.4

500-1000

202

33.4

>1000

210

34.7

others

3

.5

Age
20-29
30-39
40-49
Sex of Index Child
Male
Female
Maternal education

Partner education

Monthly Income
<500
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As it is seen in figure 3, those who are engaged in private work accounts the majority,
177(29.3%) followed by a significant number of house wives, 174(28.8%) and 147(24.3%) were
government employees by occupation.

Figure3: Distribution of work status of mothers in Maichew town, March-April, 2010.

5.1.3 Reproductive characteristics of the study population

The mean birth intervals of the study population were 35.24 + 5.06 months with a range of 22 to
64 months and the median birth interval was 34.6 months (2.84 years). Women who were 30-39
years old had about 3 months likelihood of increased birth interval compared to those in the
younger age groups (20-29 years). Older women, 40 years and over, were about 10 and 7 months
more likely to have a longer birth compared to those of 20-29 and 30-39 years old respectively.

An examination of the birth interval distribution by duration of months (< 36 months and >36
months) reveals that 357(59%) of women have intervals shorter than three years and 248(41%)
women have interval in the recommended range (3-5 years).
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Among the participants mothers with parity of 2-3 were the majority, 365(60.3%) followed by
parity of 4-6 which accounts for 215(35.5%). Larger number of participants 244(40.3%) didn’t
prefer child sex and 194 (32.1%) prefers male sex. The majority of mothers in this study,
348(57.5%) breast feed their index child less than 24 months and 257(42.5%) breast feed more
than 24 months. The median duration of amenorrhea in this study was 12.3 months and mothers
abstain for a median of 2.6 months since the birth of the index child.

About 75% of the participants perceived that a child should stop breast feeding after 24 months
and 1/4 to stop breast feeding before 24 months. Below half, 289(47.8%) of mothers discussed
about contraceptive with their partner and 282(46.6) mothers didn’t. Similarly, about 50% of
participants didn’t discuss about sexual issues with their partners.

On the other hand, 234(38.7%) participants preferred the time of spacing more than 36 months
and 163(26.9%) prefer less than 36 months and a large number of participants didn’t know about
preferred time of birth spacing. (see table-2)
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Table 2: Reproductive behavior of the study population in Maichew town, March-April, 2010.
Characteristics
N=605

Frequency
Yes
Number ( %)

No
Number ( %)

2-3

365(60.3)

240(39.7)

4-6

215(35.5)

390(64.5)

7+

25(4.1)

580(95.9)

<36 months

357(59.0)

248(41.0)

>36 months

248(41.0)

357(59.0)

male

194(32.1)

411(67.9)

female

167(27.6)

438(72.4)

no preference

244(40.3)

361(59.7)

<24 months

348(57.5)

257(42.5)

>24 months

257(42.5)

348(57.5)

< 24 months

157(25.90

448(74.10

> 24 months

448(74.10)

157(25.90)

Discuss about contrac. with partner

289(47.8)

282(46.6)

Discuss about sex with partner

258(42.6)

311(51.5)

<36 months

163(26.9)

442(73.1)

>36 months

234(38.7)

371(61.3)

I don't know

208(34.4)

397(65.6)

Parity

Birth interval

Sex preference

Length of BF of index child

Perceived duration to stop BF

preferred time of birth spacing
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Mothers have different reasons to stop breastfeed their child, accordingly the majority of
mothers, 316(52.2%) stop breast feeding because the child is being old enough, followed by a
considerable number of mothers, 191(31.6%) who stop breastfeed their child because of
inconvenience due to work and other causes were health problem of the mother as well as
occurrence of new pregnancy and because of child starts to eat food.

Figure 4 : Reasons to stop breast feeding to index child Maichew town, March to April, 2010.
5.1.4. Health service utilization of the study population
The study showed that almost all the participants have access for health institutions like health
center and hospital as well as private clinics and practiced services such as antenatal
care,133(22%), immunization, 603(99.7%) and family planning 270(44.6%).The larger portion
of the respondents have information about contraceptive 574(94.9%) and the major source of
information were from health sector, 566(98.6%) followed by mass media, 318(55.4%). Among
the participants, 270(44.6%) use contraception and 335(55.4%) didn’t use.
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The length of contraception used were less than 24 months in 207(76.7%) participants and
63(23.3%) respondents used contraception over 24 months. Nearly half of the participants,
302(49.9) were well informed about birth spacing by the health workers, where as only,
90(29.8%) participants were informed about the newly recommended birth interval length of 3-5
years and a significant number of participants, 195(64.6%) didn’t know the preferred time of
birth spacing.( see table 3)
Table 3: Service utilization of the study population in Maichew town, March to April, 2010.
Frequency
Health Service utilization (N=605)

Yes

No

Number ( %)

Number ( %)

Health center

389(64.3)

216(35.7)

Hospital

357(59.0)

248(41.0)

31(5.1)

574(94.9)

Antenatal care

133(22.0)

472(78.0)

Immunization

603(99.7)

2(.3)

Family planning

270(44.6)

335(55.4)

Information about contraception

574(94.9)

31(5.1)

<24 month

207(76.7)

63(23.3)

>24 month

63(23.3)

207(76.7)

302(49.9)

303(50.1)

<36 months

17 (5.6)

285(94.4)

>36 months

90(29.8)

212(70.2)

I don’t know

195(64.6)

107(35.4)

Access for health service

Private clinic
Service used

Length of contraception used

Health workers inform birth spacing
Informed time of BI (n=302)
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The major source of information for contraceptives was largely from health sector, 565 followed
by mass media, 318. (See figure 5)

Figure 5: Source of information for contraception in Maichew town, March to April, 2010.
Among the participants of contraceptive users, the major type of contraceptive used were
injectable, 170 followed by pills and implants which were 75 and 20 respectively.(See figure 6)

Figure 6: Types of contraceptive methods used in Maichew town, March to April, 2010.
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More than half of the participants, 335 (55.4%) were not using contraceptive because of different
reasons. Some of these reasons which have been raised by the respondents for not using
contraception were due to health condition of the mother, 123(36.7%) (including fear of side
effects and fear of infertility) which was followed by desire for more children, 104(31.04%),
religious reason, 76(22.7%)and lack of knowledge of family planning, 31(9.2%) as it is seen
from figure 7.

Figure 7: Reasons for not using contraceptive in Maichew town, March to April, 2010
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5.2. Determinants of length of birth interval
5.2.1. Socio demographic factors associated with short birth intervals

Birth intervals are expected to vary between different populations or between groups within the
same population. These variations are expected to be associated with the socioeconomic and
demographic characteristics of participants. Therefore this section examines variations among
women in the study area with respect to their socio demographic characters using the length of
birth intervals less than 36 months which is computed by different characteristics of women.

To determine factors associated with the dependent variable (birth interval), binary logistic
regression was done and computed with each independent variable as seen in table 4.
Accordingly maternal age, maternal education, religion, maternal social status, partner education,
maternal work status and monthly household income was analyzed using binary logistic
regression. However, of these variables maternal age, maternal education, husband education,
maternal social status, maternal work status and monthly income were found significantly
associated with birth interval.

Among the participants about one third had no education (29.4%), and were found significantly
associated with occurrence of short birth intervals below 36 months indicating that those with
primary education were less likely to have short birth interval when compared with mothers of
no education [COR .496 and 95%=C.I (.311, .791)] and those with secondary education and
above were also less likely to have short birth interval when compared with mother of no
education [COR of .121 and 95%= CI(.076, .193)].

The partners education was also significantly associated with short birth intervals showing that ,
women whose partners have no education were more likely to have short birth intervals by
nearly 44% [COR .562 and 95%=CI(.369, .856)] compared to those with partners having
primary education and those with partners having secondary education and above had less likely
short birth interval when compared with those having no education and primary education [ COR
.189 and 95% = C.I (.121 , .297)].
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The maternal social status was also found statistically significant with short birth interval
indicating that those with lower social status were more likely to have short birth interval
compared with those of moderate social status and higher social status [COR .068 at 95%=
CI(.036, .130)] and [COR of .006 at 95%= CI (.002, .017)] respectively.

In this study, those who are working are significantly less likely to have intervals shorter than 36
months (three years) than those not working; it was about 39 % higher among those not
working when compared to those of working [COR .614 and 95% = C.I (.441, .854)].

The household monthly income of participants was significantly associated with short birth
interval. Mothers with monthly household income of less than 500 eth. Birr were more likely to
have short birth interval by 44% compared to those who earn more than 500 eth. Birr [COR .561
and 95% = C.I (.390, .806)].
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Table -4 Socio demographic factors affecting birth intervals in study population
Maichew town, March to April ,2010.
Variables

Birth interval
> 36 months
< 36 months

COR (95% CI)

Age

20-29

130

83

1.00

30-39
40-49

200
27

128
37

.417(.283-.614)
.010(.002 -.041)

133
127
97

45
88
115

1.00
.496(.311, .791)
.121(.076, .193)

127
144
86

62
96
90

1.00
.562(.369, .856)
.189(.121, .297)

152
178
27

32
164
52

1.00
.068(.036, .130)
.006(.002, .017)

Orthodox

322

225

1.00

Muslim

33

23

.776(.447, 1.349)

176
181

96
152

1.00
.614(.441, .854)

<500

128

62

1.00

>500

228

184

.561(.390 -.806)

Maternal education

No education
Primary
Secondary +
partner education

No education
Primary
Secondary+
Maternal social status

Lower
medium
higher
Religion

Work status

not working
working
Monthly Income
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5.2. 2. Reproductive characteristics associated with short birth intervals
Reproductive variables such as parity, breast feeding, contraceptive use, age at birth of index
child, and age at first marriage, sex preference, Perception when to stop BF, discussion about
contraception and making decision on number of children were computed using binary logistic
regression. Among all these variables parity, breast feeding, contraceptive use and age at birth of
index child were found significantly associated with birth interval.

Birth intervals are closely linked with the number of children a woman has. Women who have
2-3 children have more likely to have short intervals than those who have children between 4-6
and 7 and more by 63.4% and 69.7% respectively. This implies that those with higher parity
have longer birth interval than with lower parity, this could be because of the reason that mothers
with higher parity fulfill their need to children and they are well experienced in regulating their
fertility.

Among the studied participants about 58% of mothers breast feed for less than 24 months. Those
mothers who breastfeed more than 24 months were found less likely hood of having short birth
interval [COR .335 and 95% = CI (.254, .496)] compared to those mothers who breast feed for
less than 24 months. The median birth interval of mothers who breastfeed for less than 24
months was 33.3 month where as the median birth interval for

mothers who breast for more

than 24 months was 37 months.

Another reproductive variable, age at birth of index child was also found significantly associated
with short birth interval showing that those aged 25 years and above at birth of their index child
were less likely having short interval by nearly 18% compared to those aged below 18 years
[COR .178 and 95% = CI (.073, .434)]. The other variables relevant to reproductive behavior
were not associated with birth interval as seen in figure 2. Some variables such as post partum
amenorrhea and post partum abstinence were not analyzed for their effect in birth interval
because more participants didn’t report reliable information during interview. A binary logistic
regression was also made for maternal education with their perception to time of birth spacing
and the association was significant.
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Table 5: Reproductive variables associated with short intervals Maichew town, March to
April, 2010.
Variables

Birth Interval
< 36 months

> 36 months

COR (95% CI)

2-3

220

145

1.00

4-6

121

94

.366(.259, .519)

7+

16

9

.303(.132, .695)

male

117

77

1.00

female

107

60

1.237(.805,1.900)

no preference

133

111

.763(.521,1.118)

< 24 months

223

125

1.00

>24 months

134

123

.335(.254, .496)

<18years

24

17

1.00

18-24years

102

59

.442(.174,1.123)

25+ years

230

172

.178(.073,.434)

Husband

34

11

1.00

Wife

85

60

.836(.421,1.662)

Both

238

177

.875(.464,1.649)

<18 years

33

27

1.00

>18 years

323

218

1.516(.888, 2.588)

yes

227

180

1.00

no

129

68

1.094(.774,1.548)

Parity

Sex preference

Breast feed index child

Age at birth IC

Decide number of child

Age at first marriage

Discuss contraception
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A cross –tabulation of maternal education was done with mothers behavior to discussion about
contraceptive with their partner show significant association [COR 2.02 at 95% = CI (1.38,
2.95)] at p-value .00014. This association implies that those who have some education discuss
about contraceptive with their partner nearly two times more than women with no education. But
there is no any significant association between mother’s behavior to discuss about sexual issues
and education. (See table 6)
Table 6.A cross-tabulation of birth interval * discussion about contraception and sexual issues
with partner in Maichew town ,March to April, 2010.
Maternal education

Discuss contraception

Discuss sexual issues

Yes

Yes

No

No

no education

100(56.2)

78(43.8)

71(39.9)

107(60.1)

some education

308(72.1)

119(27.9)

202(47.3)

225(52.7)

P value

.00014

0.09

COR 95% CI

2.02(1.38, 2.95)*

1.35(0.93,1.96)

X2

14.56

2.79

P*= < 0.05

5.2.3. Health service factors affecting birth interval among the study population

This study examined some measures of service utilization with a focus on maternal and child
health such as antenatal care, immunization and contraceptive use as these can be points for
disseminating information on birth spacing. Women tend to use antenatal services—only 20 % of
women had used antenatal care. Nearly 100% of mother immunizes their child and 44.6% of
mothers used family planning service.

The patterns and determinants of birth intervals

35

About 44.6% the mothers studied used a method of contraception after the birth of the index
child. Those women who used contraceptive have were less likely to have short birth interval
when compared with none contraceptive users [COR .321 and 95% = CI (.229, .450) ]. Mothers
who used contraceptive less than 24 months had 87.4 % of short birth interval when compared
with those mothers who used contraceptive more than 24 months [COR .126 and 95% = CI
(.057, .278)].

Table 7: Health Service factors associated with birth interval Maichew town, march to April,
2010.
Health Service utilization
(N=605)

Birth interval
< 36 months > 36 months

Information about contraception
yes
no
Contraception use status

336
21

238
10

Non users

229

106

user

128

142

105
23

102
40

yes

168

134

no

189

114

COR 95% = CI

1.00
.836(.404,1.728)
1.00
.321(.229, .450)

Length of contraception used
<24 month
>24 month

1.00
.126(.057, .278)

HW inform about birth spacing
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5.3. Multi variat analysis of predictors with length of birth interval
Several socio demographic, reproductive and health service factors such as age, parity, religion,
maternal education, partner education, maternal work status, maternal social status, monthly
household income, length of breast feeding, age at birth of index child and contraception use
status were tested for the presence of association with the outcome variable of short birth
interval. These variables except religion and maternal social status were found significantly
associated using binary logistic regression analysis.

Variables which were significant using binary logistic regression were furtherly analyzed using
multiple logistic regressions to minimize the confounding effect of some variables. It was
adjusted for age, parity, religion, maternal education, maternal age at birth of index child, partner
education, maternal social status, monthly household income, length of breast feeding and
contraception use status. Variables like age, maternal education, partner education, maternal
social status, and monthly household income, length of breast feeding and contraception use
were found significantly associated with short birth interval.

Among the predictors age was found significantly associated with short birth interval. Those
mothers aged 30-39 years old were less likely to have short birth interval nearly by 40%
compared to mothers aged 20-29 years [AOR .405 and 95% = CI (.185, .885)]. In another
explanation mothers aged 20-29 years old were more likely to have short birth interval when
compared with mothers aged 40 – 49 years [AOR .004 and 95% = CI (.001, .029)].

Maternal education was also found significant with short interval. There was no significant
difference between mothers with no education and primary education but those mothers with no
education were found significant showing that they are more likely to have short birth interval
nearly by 85% AOR .155 and 95% CI = (.079, .302) compared with mothers with secondary
education and above .
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Another interesting predictor found associated with short birth interval was partner education.
Those mothers with a partner having no education were more likely to have short birth interval
nearly by 50 % compared to mothers having partner of primary education [AOR .488 and
95%=CI (.256, .932)] and by 80 % compared to mothers having partner of secondary education
and above [AOR .199 at 95 % = CI(.099, .400)].

Moreover, maternal social status was also found significantly associated with short birth interval
showing that those mothers with moderate social status were less likely to have short birth
interval when compared to mothers of lower social status [AOR .062 and 95% = CI (.025,
.154)]. Mothers of higher social status were also less likely to have short birth interval comparing
with mothers of lower social status [AOR .006 at 95% =CI (.002, .020)]. Short birth interval
among women of lower social status, moderate social status and higher social status was 75%,
63% and 36.4% respectively.

Length of breast feeding was also an important predictor showing significant association with
short birth interval [AOR .460 and 95% = CI (.274, .772)]. Those mothers who breast feed the
index child more than 24 months were less likely to have short birth interval by nearly 46%
compared with those who breast feed less than 24 months. Among the health service factors,
contraceptive use status was found statistically significant with short birth interval [AOR .406 at
95% = CI (.242, .681)] indicating that mothers of none contraceptive users were more likely to
have short birth interval by about 60% when compared with contraceptive users. (see table 8).
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Table 8. Predictors of short birth interval, Maichew town, March to April, 2010.
Variables

Birth interval
< 36 months > 36 months

COR (95% CI)

AOR (95% CI)

Age
20-29
30-39
40-49

130
200
27

83
128
37

1.00
.417(.283, .614)*
.010(.002, .041)*

1.00
.405(.185, .885)*
.004(.001, .029)**

2-3
4-6
7+
Maternal education
No education

220
121
16

145
94
9

1.00
.366(.259, .519)*
.303(.132, .695)*

1.00
.773(.421, 1.420)
.879(.220, 3.510)

133

45

1.00

127
97

88
115

1.00
.496(.311, .791)*
.121(.076, .193)**

.655(.329, 1.301)
.155(.079, .302)**

127
144
86

62
96
90

1.00
.562(.369, .856)*
.189(.121, .297)**

1.00
.488(.256, .932)*
.199(.099, .400)**

176
181

96
152

1.00
.614(.441 , .854)*

1.00
.836(.487, 1.436)

91

49

244
22

170
29

1.00
.068(.036, .130)*

1.00
.062(.025, .154)**

.006(.002, .017)*

.006(.002, .020)**

Parity

primary
Secondary +
partner education
No education
primary
secondary
Work status
not working
working
Maternal social status
lower
moderate
higher
Monthly Income
<500
>500
Length of BF IC
<24 months

128
228

62
184

1.00
.561(.390, .806)*

1.00
.711(.370, 1.366)

223

125

1.00

1.00

>24 months

134

123

.355(.254, .496)*

.460(.274, .772)*

24
102
230

17
59
172

1.00
.442(.174,1.123)
.178(.073,.434)*

1.00
.931(.263, 3.304)
.803(.211, 3.066)

1.00
.321(.229, .450)*

1.00
.406(.242, .681)*

Age at BIC
>18years
18-24years
25+ years
Contraception use
non user
user
P* = <.05

229
128

106
142
p**=<.001
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6. Discussion
This study intended to identify the socioeconomic and demographic, the reproductive and service
utilization determinants of birth interval as well as identifying the relative importance and
contribution of each predictor variable to the outcome.
6.1. Pattern of length of birth interval across age category

In this study, mean birth interval of the study population was 35.24 + 5.06 months with a range
of 22 to 64 months and the median birth interval is 34.6 months (2.84 years). The median birth
interval of this study (34.6 months) is lower than the recommended birth interval and it is a
considerable difference when compared with the outcome of short birth interval. Across age
category, this study found that the median length of birth interval among 20-29, 30-39 and over
40 years of age were 32.4, 35 and 42 months respectively. When comparing median intervals
across age groups, the shortest median interval does occur among younger mothers than older.
The reason for this could be because of younger women are more fertile and sexually active, in
addition to this, the duration of breastfeeding practice is shorter than older women.

The result of this finding is consistent with the finding from Mozambique indicating that the
pattern of birth spacing across age group 15-19 year old mothers have the shortest interval of
28.9 months while those 20-29 have slightly longer intervals of 32.7 months. Only those who are
thirty and older have intervals longer than three years—36.3 months among 30-39 year olds and
41.7 months among those forty and over (13).

The study done in rural Saudi on pattern of birth interval across age group also support the
finding of this study , showing that women 30-34 years old had about an eightfold increased
birth interval compared to those in the younger age group (20-24 years). Older women, 35 years
and over, were 19 times more likely to have a long birth interval (12).
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The finding of this study is also more consistent with the EDHS 2005, which indicates median
length of birth interval 31.6, 35 and 38.8 months for age group 20-29, 30-39 and 40-49 years
respectively across age group. The national median birth interval was 33.8 months which is a
little bite lower than the current finding of 34.6 months (9). This might be due to the increased
access and information about family planning and the study is conducted in urban.
6.2. Socio demographic Determinants of birth interval
Maternal age and parity
Maternal age and parity were an important predictor variables found statistically significant
determinants of birth interval using binary logistic regression. In multi variant analysis parity
was not found statistically significant. This study indicated that the length of birth interval is
increasing with age of mother and younger women are more likely than older women to have
their next child within 3 years. (Table 4 and 5)

A similar study done in Mozambique showed that, younger women were more likely to have an
interval less than three years than those older; the reason might be because younger women
are more likely to have children for a variety of reasons such as greater fecundity and being
early on in the family building process (13).

Another study done in rural Saudi also support the current study showing that child-spacing is
increased with age because of the relationship of breastfeeding practices with age and parity. The
proportion of women with short birth interval was lower in high parity and older women because
older mothers practiced breastfeeding as their primary contraceptive method (12).

Increasing birth intervals, with increasing maternal age, is probably due to an increase in
experience and knowledge of mothers with age or due to different physiological characteristics
of different age groups and decreasing fertility with aging. However, women must be educated
that long birth intervals (>6 years) are problematic when it causes the women to be over age 35
years at the time of pregnancy since it is associated with adverse pregnancy outcomes (15).
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The EDHS, 2005 also strengthen the finding of study that maternal age is a determinant factor
for birth interval showing that the proportion of short birth intervals decrease with increasing
age, alternatively those young women have short birth interval than older mothers (9).
Maternal education
In the present study maternal education was significantly associated using binary logistics with
occurrence of short birth intervals below 36 months indicating that having primary education
decrease short birth interval by nearly 50% when compared with mothers of no education [COR
.496 and 95%=C.I (.311, .791)]. When further analysis was done using multivariate logistic
regression, mothers with no education were more likely to have short birth interval compared to
mothers with secondary education and above nearly by 85% [AOR .155 at 95 % CI= (.079,
.302)].

Comparable study findings also indicate that women’s educational level affect their birth interval
differently from one place to another. In 38 of 51 countries with DHS data, women with no
education were more likely than women with education to space births less than 3 years apart.
Differences in childbearing preferences may account for some birth spacing differences and
women with more education are more likely to use contraception to prolong their birth intervals.
Also, women with more education may work outside the home or live in urban regions, both of
which can lead to longer birth spacing (7).

A similar study conducted in Vietnam and Egypt suggested that women with some education
experiences a significantly lower probability of having a subsequent birth at every birth order,
that the woman's education is a prime determinant of fertility and that increasing the educational
attainment of women is one of the most beneficial measures to reduce fertility (5,21).
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Education is a key variable in explaining birth interval differentials. Education is expected to
have a negative impact on fertility and birth spacing through a change in the socio-cultural and
reproductive behavior of married women including child loss, knowledge and practice of
contraception as well as through changes in family size norms (2). In Pakistan, study indicated
that educated females in major urban areas achieved their family size faster than women residing
in other urban and rural areas (20).
The EDHS 2005 also indicated that the median birth interval is longer among births to women
with at least some secondary education than among births to women with lower level of
education (9).
Paternal education
The partners education was also significantly associated with short birth intervals in this study
both in binary and multi variant logistic regression analysis showing that, women whose partners
have no education were more likely to have short birth interval compared to mothers having
partner of primary and secondary education by 50% and 80% respectively. This finding possibly
implies that husbands with primary and secondary education influence their wives to use
contraceptive and provide information about importance of long birth interval.
Similar finding from Mozambique showed that, 50% of intervals less than three years occurred
among women whose partners have no education compared to 52 % among those with partners
with at least a primary education (13). In Bolivia, Women married to men with no schooling
were 1.4-2.0 times more likely to have short birth interval compared to women with partners
with some schooling (23).
Social and work status of mother
In this study, short birth interval was about 39 % higher among those not working when
compared to those of working in binary logistic regression. This finding is consistent with study
done in Mozambique indicating that those who are working are significantly less likely to have
intervals shorter than three years than those working; 49 percent among those working versus 53
percent among those who are not.. This could be due to working women having better access to
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knowledge on fertility regulation thereby contributing to a reduction in pregnancies (13).A study
conducted in Bolivia also strengthened the present finding by indicating that mothers working
were 1.3 times less likely to have a next birth at all parities compared to none working women
(23).
Concerning to social status of participants, this study was found significantly associated with
short birth interval showing that those mothers with lower social status were more likely to have
short birth interval when compared to mothers of moderate social status and mothers of higher
social status. Short birth interval among women of lower social status, moderate social status and
higher social status was 75%, 63% and 36.4% respectively.

Other studies also showed those women with lower status, whether within the household or
within society and women who are not employed tend to have shorter birth intervals than women
of higher status or who are employed. In India women of lower social and economic status have
median birth intervals of 14 months compared with 21months among women of higher status (7).

6.3. Reproductive Determinants of birth interval
Length of Breast feeding
When multi variat regression analysis was done, it was observed that breastfeeding duration had
a significant association with short birth interval showing that those mothers who breast feed the
index child more than 24 months were less likely to have short birth interval by nearly 50%
compared with those who breast feed less than 24 months. The median birth interval of mothers
who breast feed below 24 months was about 33.3 months compared to 37 months among those
who breast feed above 24 months. Majority of women breast feed their index child less than two
years in this study compared to the EDHS 2005, with median breast feeding of 25.8 months. The
possible explanation for the difference may be being the current study is done in urban and the
urban women are less likely to breast feed longer than the rural. The EDHS data are composed
of both urban and rural community (9).
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Basically the present study is consistent with many studies done in Pakistan and Manipur about
the determinant effect of breast feeding on birth interval. These studies suggest that educated
urban females with high parity (4+) had longer intervals due to greater contraceptive use and a
diminished desire to have more children. Urban females also had shorter duration of
breastfeeding and tended to have shorter median intervals at higher ages at marriage (18, 20).

In Babol, the mean birth intervals were 34.2 and 64.9 months for mothers who breastfed their
index child <6 months and ≥24 months, respectively thus by increasing the duration of
breastfeeding, the mean birth interval increased significantly (15).

Similarly a study in Manipur showed that duration of breast feeding is found to be the most
influential factor on birth interval dynamics. The possible reason is the duration of breast feeding
can lengthen the post partum amenorrhea. Breast feeding seems to have suppressed the ovulatory
cycle and acts as a major form of protection against conception. Mothers in Manipur breastfeed
for an average of 33 months which is longer than the minimum of 24 months recommended by
WHO for most children (18).

Moreover, other comparative study to the present one in Saudi Arabia suggests the practice of
breastfeeding as a contraceptive method has declined; the use of contraceptives sold freely over
the counter can be taken as the major reason for a prolonged birth interval. It is nevertheless
important to encourage mothers to breastfeed their infants in view of the mass of evidence of its
beneficial and protective effects for both mothers and infants (12).
Postpartum amenorrhea and abstinence were significant predictors of length of birth interval in
other studies such as EDHS, 2005. In this study further analysis was not done because of missing
cases.
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6.4. Service utilization determinants of birth interval

The present study examined some measures of service utilization with a focus on maternal and
child health services as these can be points for disseminating information on birth spacing.
Among the health service factors, contraceptive use status was found statistically significant with
short birth interval indicating that mothers of none contraceptive users were more likely to have
short birth interval by 75% when compared with contraceptive users. Most mothers better utilize
immunization service than delivery, ANC and contraceptive services. (Table 8)

Educated urban females with high parity (4+) had longer intervals due to greater contraceptive
use and a diminished desire to have more children. Communication programs in the health care
service with the new message of 3 to 5 years may need to address the apparent conflict with the
2-year spacing message of the past (7). In this study only 38.5% of the respondents had preferred
time of birth spacing in the range of the new norm, 3-5 years.

The differences between the results of the above studies and the current study may be due to
differences in geographic, cultural and socioeconomic factors and the various studies were
conducted in different years and thus the access and coverage rates of family planning varied.
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7. Strength and limitation of the study
7.1 Strength of the study
The information is collected directly from clients (primary data) that avoid missed information
and record error, measurements are done specifically for this study and data collectors are trained
to do so. Study subjects were selected randomly and pre-tested questionnaires were used.
Moreover, adequate sample size has been taken so that it is more representative to the study area.

7.2 Limitation of the study


Poor reporting of their date of births and monthly household income of participants.



Reproductive variable like postpartum amonerrhoe and sexual abstinence were not furtherly
analyzed because of lack of adequate and reliable information but these were believed to be
important determinant predictors in other studies so that it was not possible to examine the
effects of these variables on birth spacing practices.



The study is conducted only in the town that doesn’t represent the great majority of the rural
community lacking more information and service



As any cross sectional study cause and effect relationship was not possible to establish for
the factors in the study for it is impossible which factor occur first.
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8. Conclusion and recommendation
8.1 Conclusion
It is well known that longer birth intervals are important for the health of mothers and their
children. However, dissemination of information about the recommended range of birth spacing
by health workers in the health service is not sufficient, only 22% of the participants were
informed about it. The median birth interval of this study population was 34.6 months which
implies 50% of the study population has birth interval less than the median that reflects majority
of birth intervals are below three years.
Predictors such as maternal age, partner education, and maternal social status, length of breast
feeding and contraceptive use were major determinants of short birth interval in multivariate
logistic regression. Age of mother was an important factor for the difference in length of birth
interval and showed a pattern that older women have longer birth interval than younger women.
The significance of partner education implies that considering other family members such as
partner other than the mother is vital since most women do not make decisions about family
planning by themselves; messages about birth spacing for husbands and other family members
are useful because partners may influence their wives to use contraception.

The mother’s education also plays a major role in determining length of birth interval, specially
educating mothers up to secondary education and above. Women should be encouraged for
education in order to make self decision in controlling reproductive behaviors like contraceptive
use and sexual issues as well as to get adequate information about their reproductive issues.
Moreover male education should also be encouraged by the local stakeholders

A significant relationship between longer breastfeeding duration and longer succeeding birth
intervals has been demonstrated in this study. In population with low contraceptive use, this
finding may help as a basis for promoting longer breastfeeding for non contraceptive mothers in
the study area. The duration of contraception use in the majority was less than two years, which
has less significant effect to reduce short birth interval.
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8.2 Recommendations
Based on the above findings, the following recommendations are suggested:
A greater attention should be given to the delivery of family planning services to women,
particularly younger ones (20-29 years old) being they are more vulnerable to have short birth
interval. Health care providers in the study area should give more emphasis on disseminating
information on health benefits of the recommended range of birth interval especially to younger
mothers and continues support and education about the importance of prolonged contraceptive
use and breast feeding beyond two years should be provided in order to prolong birth interval.
One of the findings of this study shows that women’s social status was consistently significant
with short birth intervals. Therefore, any concerned body working relevant to this issues,
government and non government organizations should design projects (income generating and
education) to support women especially to those none educated and having lower social status to
increase their economic independency and decision making power in order to improve their
status at home or in the community. By doing so, longer births interval could be maintained.

Since achieving longer birth interval is crucial for maternal and child health, encouraging women
for education is important. Usually, women with lower or no education didn’t decide and control
issues about their reproductive behaviors like contraceptive use and sexual issues so that health
workers should provide a counseling service to these mothers in every opportunity when they
visit any health services. Government should support and encourage female education in long
term program. Moreover male education should also be encouraged by the local stakeholders.
Most women do not make decisions about family planning by themselves, messages about birth
spacing for husbands and other family members also should be given in different ways.
Considering the proportion of the contraceptive users, mothers (30-49 years old) who breast feed
longer should be promoted and those younger should be encouraged.

Since the proportion of short birth interval is high further study on the outcome and the
knowledge of health workers about the recommended birth interval (3-5 years) in the study area
needs further assessment by the Wereda health office or regional health bureau.
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10. ANNEX
10.1 – Annex-.1 Questionnaire
10.1.1 English version
A. Information sheet

Questionnaire Number ___________

Hello! How are you? My name is __________________. I live in this district. Now I am a
research team member of AAU. There is a research to be conducted here .The objective of the
study is to assess the pattern and determinants of length of birth interval in Maichew town .If you
agree to participate in the study as respondent you will have a probability to be selected with
equal chance as other participants. If you are randomly chosen as a study participant you will not
have any risk in participating in the study except losing part of your time. The study may be
advantageous in providing some basic factors that can determine the problems related with short
birth intervals and these factors may have a power in the implication of program and policy
consideration. All the genuine information obtained from you will be strictly kept confidential
and your participation is surely voluntary and you can withdraw any time during conducting the
study and by doing so you will not face any problem. But I kindly request your willingness to
participate in the survey to met its goal and benefit for future generation.
Are you willing to participate in the interview and stay with us for few minutes?
[ ] Yes, Go to next interview

[ ] No, Thank! Proceed to next eligible

participant

Institutional Review Board
Tel . 0115538734
P.O.B . 9086
aaumfirb@yahoo.com
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B. Verbal consent form for the study participants
I have received sufficient information about the project. I have had opportunities to ask questions
and these questions have been answered to my understanding and satisfaction. I consent
voluntarily to this study and I understand I understand that I have the right to withdraw at any
time without any consequence on the public service receives.
Name of the interviewer__________________ Signature of the interviewer ________________

If you have something to ask concerning the study, you can contact the principal investigator.

PI - Mache Tsadik

Institutional review board

Phone No.- 0914743841,

Tel . 0115538734

P.O.B- 306

P.O.B . 9086

email - machetsadik@yahoo.com ,

aaumfirb@yahoo.com

Thank you!
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Part I. General information
questions

Response

001

Kebele

------------------

002

House hold no

……………….

003

Name of data collector

------------------

004

Date of interview (in Eth.calendar)

____ Date ____ month ____ year

005

Supervisor Name

--------------

Number

Skip to

ID

Part II. Socio-demographic and economic characteristics
S.No

Questions

Response

Skip to

101

Age of mother in completed years

………….

102

How many children have you ever born

Total …….M……..F………

alive (parity)?
103

How many total children do you want to

………………..

have?
104

Who decide the no of children you want

1.Husband

2.Wife

to have?

3.Both

89.Others,specify

105

Sex of the index child (name)

1. male

2.female

106

Which sex of child do you prefer more?

1.Male

2.Female

3. Both
107

108

Birth order of the index child

Religion of respondent

1. 2nd

2.3rd

4. 5th

5. > 6th

3. 4th

1.Orthodox

2.Muslim

3.Protestant

4.Catholic

8.Others,specify
109

Mother’s educational status at birth of

1.no education

index child

3.secondary +
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110

Husband’s educational status

1.no education
2.primary
3.secondary +
9.I don’t know

111

Mother’s occupation at birth of index

1.Student

child

2.Private Business
3.Government or NGO
4.House wife
8.others, specify

112

Mother’s perceived social status at birth 1.Very poor
of index child

2.Poor
3.Medium
4.Rich
5.Very rich

113

Household Monthly income at birth of

1. < 500

index child

2. 501-1000
3. >1000
8. others, specify

114

Housing ownership at birth of index

1. my own house

child

2. rent of private house
3. rent of gov’t house
8. others, specify

115

Does large family size harm economic

1. Yes

condition?

2. No
9. I don’t know

116

Does large family size harm the health

1. Yes

of mothers and children?

2. No
9. I don’t know

The patterns and determinants of birth intervals

55

Part III. History of reproductive behaviors
No

Questions

Response

201

What was your age at time of first

………years

marriage?
202

Skip to

(put in completed years)

Age of mother at time of birth of index
child (name)

………years

(put in completed years)

203

Birth day of the index child (name)

……...Date .…… month…….. year

204

Birth day of the last child

……...Date .…… month…….. year

205

The age difference b/n the index child
(name) the subsequent live birth?

……….. months

(Put in months)
206

What do you perceive about the preferred

1. < 36 months

time of spacing b/n the index child and the 2. > 36 months

207

subsequent live birth?

9. I don’t know

Why do you prefer the time interval

1. Good for health of mother

mentioned in Q. no 206?

2. Good for health of child

(circle all mentioned by the respondent)

3.Does not harm economy

Q- 208

4.Does not harm work
8. others, specify
208

Have you ever heard contraceptive?

1.yes
2.no

209

If yes to Q-208, what was your source of

1.Health sector

information about contraception?

2.Family

(circle all mentioned by the respondent)

3.Friend

Q- 216

4.Mass media
5.NGO 8. others, specify
210

If yes to Q-208, have you ever used

1. yes

Contraceptive after the birth of the index

2. no

Q215

child (name)?
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211

If yes to Q210, what type of contraceptive

1. Pills

did you use after the birth of the index

2. inject able

child?

3. Implants

(circle all mentioned by the respondent)

4. traditional
8. others, specify

212

Referring to Q-211 for how long did you

1. < 12 months

use contraceptive after the birth of the

2. <18 months

index child?

3. < 24 months
4. < 36 months
5. > 36 months

213

According to your response on Q-211 for

1. for spacing births

what purpose do you use contraceptive?

2.for limiting number of family

Q216

8.others, specify
9. I don’t know
214

215

If your response to Q- no 213 is “for

1. < 36 months ( <3 years)

spacing births”, for how long had you

2. > 36 months (>3 years)

intended to space consequent birth?

9. I don’t know

If your response to Q-210 is No, what

1. Desire for more children

was the reason for not using contraceptive

2. Health condition

after the birth of the index child (name)?

3. Religious reason

(circle all mentioned by the respondent)

4. Lack of knowledge of
Contraception
5. FP service not available
8. Other (specify)

216

For how long did you breast feed the
index child (name)

1. < 12 months
2. <18 months
3. < 24 months
4. > 24 months
5. Didn’t breast feed
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217

Referring to Q-216, what was the reason

1. The child being old enough

for stopping breast feeding at the

2. New pregnancy

mentioned time?

3.The mother was sick

(circle all mentioned by the respondent)

4. Inconvenience due to work
8. other(specify)

218

When do you think breast feeding should

1. < 12 months

stop completely?

3. < 24 months

2. <18 months

4. > 24 months
219

220

221

222

223

When did you see the resumption of your

1.……………… months

menstruation after birth of index child?

9. I don’t know

For how long did you abstain from sexual

……………… months

intercourse after the birth of index child?

9. I don’t know

What is the health institution you used for

1. health center

any health service?

2. Hospital

(circle all mentioned by the respondent)

3.private clinic

Does the distance of the health institution

1. yes

hinder you from using health service?

2. no

Did you use the following service after

1. ANC

birth of index child?

3. Immunization

(circle all mentioned by the respondent)

4. F/P service

2. Delivery

8. Others, specify
224

Referring to response of Q no 223, Does

1. yes

any health worker informed you the

2. no

Q226

preferred time of birth spacing?
225

226

227

If yes to Q no 224, what is the preferred

1. < 36 months

time of birth spacing being told to you?

2. > 36 months

Do you communicate (discuss) about

1. yes

sexual relation with your husband?

2.no

Do you communicate (discuss) about

1. yes

contraceptive use with your husband?

2.no
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10.2.2. Tigrigna Version (Questionnaire)
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