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Background: Ethiopia has made great strides on under-five and maternal mortality reduc-
tion as demonstrated by achieving the millennium development target of child mortality 
reduction by the start of 2015. According to a recent demographic and health survey report, 
Ethiopia has a 67 per 1000 under-five mortality rate and a 412 per 100,000 live births 
maternal mortality ratio. The current trend of maternal and child mortality reduction is not 
enough to meet sustainable development goal three (SDG3) of maternal and child mortality 
reduction target which is set to reduce the maternal mortality ratio to below 70/100,000 live 
births in all countries. This paper aimed to model the effect of scaling up family planning on 
pregnancies, live births, stillbirths, abortions and maternal mortality in Ethiopia.
Methods: We used the Spectrum software package to model the impact of family planning on 
maternal survival and other maternal health metrics. Spectrum has different modules consisting of 
demproj module (demographic projection), famplan module (family planning), LiST (life saved 
tool), and AIM (aids impact model). We used Demproj, Famplan and LiST modules for this 
particular paper. Baseline national data were taken from findings of the Ethiopian demographic and 
health survey 2016, and World Bank and World Health Organization country specific reports.
Results: Total fertility rate will decline to 2.3 children per women by the year 2030 when 
contraceptive prevalence is scaled up by 2% annually from 2016 to 2030. As a result of 
continuous scaling up of contraceptive use, around 3.17 million unintended pregnancies can 
be averted. Unmet need for family planning will significantly decline to 11.7% by 2030. 
Ninety-four thousand unsafe abortions could be averted and 1233 additional maternal lives 
could be saved by the end of 2030 in Ethiopia.
Conclusion: Scaling up family planning has shown a significant effect to meet the SDG3 
maternal mortality reduction target. A considerable proportion of unintended pregnancies and 
unsafe abortions can be averted by scaling up contraceptive prevalence by 2% annually until 
2030. Family planning is effective and a less costly intervention to reduce maternal mortality 
in countries with high fertility; hence, it is highly recommended to rampup all efforts to scale 
up contraceptive use for improving maternal health status in Ethiopia.
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Background
Family planning has a significant contribution for maternal and child mortality 
reduction. However, considerable proportions of women are not using effective 
contraceptive methods despite the demand for family planning. As a result unin-
tended pregnancy, unsafe abortion and associated deaths are high.1 In the era of 
sustainable development goals, there is a need to scale up impactful interventions 
more than ever before to save the lives of women and children.2 The international 
community calls for family planning to be at the epicenter of sustainable 
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development goals; because family planning has the 
potential to achieve almost all the sustainable development 
goals in one way or another.3

In line with sustainable development goals, the family 
planning 2020 program aspired to enable women and girls 
to freely decide whether, when and how many children to 
have. According to the family planning 2020 program an 
additional 120 million women and girls are expected to 
have access to rights-based family planning services and 
supplies by 2020.4 Family planning impacts eradication of 
poverty and hunger, increasing access to universal educa-
tion, promoting gender equality, reduction of maternal and 
child mortality as well as environmental sustainability.5 

Birth spacing through increased use of family planning 
can save more than 2 million children and newborn lives 
every year.6 Scaling up family planning could prevent one- 
third of maternal deaths by allowing women to delay 
motherhood, avoid unintended pregnancies and subsequent 
abortions.7 Global countries have reached a consensus to 
reduce the maternal mortality ratio to less than 70 per 
100,000 live births and to reduce under-five mortality 
below 25 per 1000 live births.8

Ethiopia has made great strides on under-five and 
maternal mortality reduction as demonstrated in achieving 
the millennium development target of child mortality 
reduction at the start of 2015.9,10 According to a recent 
demographic and health survey report, Ethiopia has 67 per 
1000 under-five mortality rate and 412 per 100,000 live 
births maternal mortality ratio.11 The current trend of 
maternal and child mortality reduction is not enough to 
meet sustainable development goal three (SDG3) of mater-
nal and child mortality reduction targets. Currently, only 
36% of married women are using contraceptives in 
Ethiopia. However, 58% of married women have demand 
for family planning in Ethiopia, from this it can be noted 
that 22% of married women have an unmet need for 
family planning.11

According to the revised reproductive health strategy 
of Ethiopia, the country is committed to reduce unmet 
need for family planning to below 10%, increase contra-
ceptive prevalence rate to 55% and to reduce total fertility 
rate to 3 children by the year 2020.12 To achieve the 
national targets, potential impactful prospective interven-
tions must be generated and communicated to convince all 
stakeholders to take collaborative action. Therefore, this 
study aimed to model the effects of scaling up family 
planning on maternal health indicators in Ethiopia.

Methods
Projection analysis was done on maternal health indicators for 
the years 2016 to 2030 in Ethiopia. Two scenarios were created 
for each model year about contraceptive prevalence rate. The 
first scenario was keeping contraceptive prevalence rate con-
stant from 2016 to 2030 whereas the second scenario is scaling 
up contraceptive rate by 2% annually from 2016 to 2030.

Interactive Spectrum software modules namely 
Demproj, famplan and LiST software packages were 
used to project the impact of scaling up contraceptive 
use on demographic events, maternal survival and other 
maternal health indicators in Ethiopia.

Bongaarts proximate determinant of fertility frame-
work was used to analyze the effect of changes 
in contraceptive use on total fertility. According to 
Bongaarts proximate determinants of fertility framework, 
fertility is affected by factors consisting of marriage, con-
traception, postpartum insusceptibility, sterility, induced 
abortion and total fecundity.13,14 According to Bongaarts, 
total fertility is estimated using the formula shown below:

TFRt= ¼ Cmt x Cit x Cat x Cst x Cct x TF
Where:
t = subscript denoting time
TFR = total fertility rate
Cm = marriage index
Ci = postpartum insusceptibility index
Ca = abortion index
Cs = sterility index
Cc = contraception index
TF = total fecundity: Total fecundity is the average num-

ber of births a woman would have during her entire repro-
ductive age if there are no factors acting to inhibit fertility.

Postpartum insusceptibility is a measure of the inhibiting 
effect of breastfeeding or abstinence on fertility in the popula-
tion. The famplan module of Spectrum software is developed 
based on the Bongaarts proximate determinants fertility 
framework.

Data Sources
Data regarding proximate determinants of fertility were 
taken from the Ethiopian demographic and health survey 
2011 report.15

Basic maternal and child health services coverage includ-
ing antenatal care, postnatal care, skilled birth, immunization 
and others were obtained from the 2016 EDHS report. Total 
population of Ethiopia with age structure is taken from the 
central statistical agency which is automatically loaded in 
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Spectrum software. Baseline information for maternal mor-
tality ratio, child mortality rate, contraceptive prevalence rate 
and total fertility rate were obtained in the EDHS 2016 
report.11 We used baseline maternal mortality ratio of 412/ 
100,000 live births, baseline total fertility rate of 4.1, base-
line contraceptive prevalence of 36%, and baseline unmet 
need for family planning was taken as 22%.11

Data Analysis
Data analysis was done using Spectrum software. Data analy-
sis was done twice. Firstly, base case analysis was done keep-
ing all baseline variables constant to the year 2030. Secondly, 
another analysis was done by assuming consistent increment of 
contraceptive prevalence rate by 2% annually from 2016 to 
2030 in Ethiopia. Finally, the changes on maternal health 
indicators were computed by subtracting results of respective 
maternal health indicators on the two analyses. For example, 
additional maternal lives saved were obtained by subtracting 
maternal deaths averted due to contraceptive use at baseline 
contraceptive prevalence rate from maternal deaths averted 
after contraceptive prevalence rate has scaled up. Potential 
life years gained is also calculated by multiplying numbers of 
additional maternal lives saved by reproductive age life expec-
tancy which is 27 years.

Results
Contraceptive prevalence rate would be 64% and total 
fertility rate will decline to 2.3 children per woman by 

the year 2030 in Ethiopia. The trend in fertility reduction 
from 2016–2030 is shown in Figure 1 below.

Unmet need for family planning among married 
women will decline to 11.7% in 2030 from 22% in 2016. 
Unmet need for family planning at each year from 2016– 
2030 is presented in Table 1 below.

Contraceptive users will increase to more than 
14 million by 2030. Contraceptive users were little more 
than 5 million in 2016 in Ethiopia. About 3.17 million 
unintended pregnancies would be averted from 2016–2030 
in Ethiopia as shown in Figure 2.

Seventy-eight thousand maternal deaths and 94,000 unsafe 
abortions can be averted by 2030 as shown in Figure 3.

From the total of 78,000 maternal deaths that would be 
averted by 2030, 1233 averted maternal deaths are attrib-
uted to the 2% continuous increment in contraceptive use 
from 2016–2030 in Ethiopia. The potential life years 
gained as a result of increased use of contraceptive is 
33,291 person years by 2030.

Discussion
Ethiopia is a country with very poor maternal health 
metrics. As a result, the national government and non- 
governmental organizations are working on the identifica-
tion and execution of different impactful strategies for 
better maternal health. Family planning is a strategy that 
has been put in place to improve maternal and child health 
all over the world including Ethiopia. This study attempts 

Figure 1 Total fertility rate projection from 2016 to 2030 in Ethiopia.
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to depict the impact of scaling up contraceptive use on 
maternal health metrics including number of additional 
maternal lives saved, unintended pregnancies, unsafe abor-
tions, unmet need for family planning, total fertility rate 
and potential life years gained among reproductive age 
women in Ethiopia from 2016–2030. According to this 
projection unmet need for family planning will decline to 

11.7% by 2030 in Ethiopia and thereby 3.17 million unin-
tended pregnancies would be avoided from 2016–2030 in 
Ethiopia. This result depicts that the sustainable develop-
ment target to reduce maternal mortality ratio to less than 
70 per 100,000 live births is within reach if strong political 
and health system willingness to scale up contraceptive 
use is in place.4

The total fertility rate will fall to 2.3 children per 
woman by the year 2030 from the current total fertility 
rate of 4.6 children in Ethiopia.11 This would enable 
Ethiopia to have a good demographic dividend and 
would in turn boost the national economy. This would be 
due to the fact that reducing fertility will enable women to 
join the labour force, furthermore it will reduce the depen-
dency ratio, decreasing school dropout among girls, and it 
decreases maternal and child care cost. For every dollar 
invested in family planning an estimated US$1.4 can be 
saved that would be spent on maternal and child care in 
addition an estimated US$ can be saved that would be 

Table 1 Unmet Need for Family Planning Among Married 
Women from 2016–2030 in Ethiopia

Year Unmet Need Year Unmet Need

2016 22 2024 17.2

2017 21.7 2025 16.4

2018 21.2 2026 15.5
2019 20.7 2027 14.6

2020 20.1 2028 13.6

2021 19.5 2029 12.7
2022 18.8 2030 11.7

2023 18

Figure 2 Number of unintended pregnancies that would be averted due to modern contraceptive method use in Ethiopia from 2016 to 2030.

Figure 3 Number of maternal deaths and unsafe abortions that would be averted due to contraceptive use in Ethiopia from 2016 to 2030.
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spent on treating complications of unintended 
pregnancies.16 In Nigeria, reducing total fertility rate by 
one child per woman would bring 13% increment in GDP 
in 20 years and 25% increment in 50 years.16

According to this analysis 94,000 unsafe abortions can 
be averted from 2016–2030 in Ethiopia. Maternal morbid-
ity and mortality attributable to abortion is very high in 
Ethiopia,17 hence reducing the above-mentioned number 
of potential abortions will significantly contribute for 
maternal survival and healthy life.

This projection shows that 1233 additional maternal 
lives can be saved by scaling up family planning from 
2016–2030 in Ethiopia. Similarly, there are reports from 
South Africa and Sierra Leone that show scaling up family 
planning could save maternal lives.1,18

This study is not without limitations, there are several 
limitations that readers should bear in mind. The projection 
is done using a marital index of the country so it does not 
consider those who are sexually active but not married. So, the 
projected estimates do not represent all women in the repro-
ductive age group. In addition, the data for contraceptive 
prevalence is for the entire reproductive age group, it would 
have been more informative if contraceptive use was known 
across different age groups, because the effect of contraceptive 
use among extreme age groups is not similar to middle aged 
women in relation to maternal mortality. The spectrum analy-
sis does not appreciate the impact of birth spacing on maternal 
survival, as a result it is more likely to underestimate the 
benefit of family planning to maternal survival. This analysis 
is done keeping the effect of all other factors and maternal 
health care interventions constant.

Conclusion
This projection has shown that a significant number of 
maternal lives can be saved by scaling up contraceptive 
use. Though it demands concerted efforts on government 
and nongovernmental organizations to expand the logistics 
and accessibility of family planning services, unmet need 
for family planning, unintended pregnancy and unsafe 
abortion can be significantly reduced. The analysis has 
demonstrated that the national target for reducing unmet 
need for family planning is within reach by keeping the 
greatest commitment for expanding the service by all 
stakeholders in place.
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Demproj, Demographic projection working feature on 
spectrum; Famplan, Family planning working feature on 

Spectrum; LiST, Life saved tool (intervention impact 
assessment feature on Spectrum); SDG, Sustainable devel-
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