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A B S T R A C T

Background: Despite repeat induced abortion is a growing challenge for both developing as well as developed
countries, abortion-related complications are found to be higher among women in developing countries. This
systematic review and meta-analysis was intended to assess the level of repeat-induced abortion and its deriving
factors in Ethiopia.
Methods: Different data sources such as PubMed, EMBASE, Google Scholar, and University online data bases were
used to identify candidate articles for this systematic review and meta-analysis. The article search was conducted
from June 10 to 26, 2020. The Newcastle-Ottawa Quality Assessment Scale (NOS) was used to assess the quality of
the included studies. Data extraction was performed through a format prepared on Microsoft excel work book and
exported to Stata 11 for analysis. The heterogeneity of the studies was tested using Cochran (Q test) and I2 test
statistics. Publication bias was assessed by funnel plot and Egger's regression asymmetry test. Subgroup-analysis
was conducted based on sample size and study Regions.
Results: Five studies with 2000 participants who visited health facilities for abortion services were included in this
systematic review and meta-analysis. The pooled level of repeat-induced abortion was found to be 29.93% (95%,
CI 23.15%, 36.71%). Urban residence (OR ¼ 5.10, 95%, CI 2.51, 10.33), illiteracy (OR ¼ 4.12, 95%, CI 2.40,
7.07), having multiple sexual partners (OR ¼ 6.28, 95% CI 4.28, 9.22), and early sexual initiation (OR ¼ 3.80,
95%, CI1.76, 8.19) were found to be the deriving factors for experiencing repeat induced abortion. However,
there was no significant association between ever use of family planning and repeat induced abortion (OR ¼ 1.03,
95%, CI 0.09, 11.59).
Conclusion: The level of repeat-induced abortion was found to be high in Ethiopia. High risk of experiencing
repeat-induced abortion was reported among participants who were urban residents, illiterate, who had multiple
sexual partners, and early sexual initiation. However, a statistically significant association was not found between
ever use of family planning and repeat-induced abortion. Health education shall be given about the risk of
subsequent abortion and the relevance of avoiding unintended pregnancy, multiple sexual partners, and early
sexual initiations through various mechanisms.
1. Introduction

One-quarter of pregnancies worldwide ended with abortion in
2010–2014. Nearly 7 million women in developing countries are
treated for complications of unsafe abortions and at least 22,000 die
from abortion-related complications every year [1]. According to
studies, unsafe abortion was responsible for nearly one-third of
maternal deaths in Africa, and half of maternal death in Sub-Saharan
Africa. The rates of abortion are almost similar among developing
and developed countries with 29 per 1000 women and 26 per 1000
ekie).
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women respectively [2, 3]. However, complications related to abortion
are higher among women in developing countries compared to
developed ones.

Repeat-induced abortion continues to be a growing challenge for
developing as well as developed countries [4, 5]. A study in Sweden
indicated that 35% of abortions were found to be repeat abortions [4].
On the other hand, a study conducted in Kenya indicated that 16% of
women seeking post-abortion services for an induced abortion were re-
ported to be repeat abortion [6]. Women all over the world are likely to
undertake unsafe abortions when encountering unplanned pregnancy
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and provisions for safe abortions are restricted, unavailable, or inacces-
sible at all. Poor family planning coverage and poor access to reproduc-
tive health services play an important role in increasing abortion rates
particularly repeat induced abortion [7, 8, 9]. Women who receive
abortion services shall be counseled about the mechanisms how to pre-
vent unintended pregnancy and the risk of consecutive abortion [10, 11,
12].

The government of Ethiopia revised the abortion law in 2005 to
reduce morbidity and mortality related to abortion complications [13]. A
study conducted about trends of abortion complications in the transition
period of the revised abortion law from 2003 to 2007 indicated that there
was no significant reduction of abortion complications in five years. The
study even indicated that the case fatality rate of abortion has increased
from 1.1% in 2003 to 3.6% in 2007 [14].

Different factors play a substantial role in the increased proportion of
induced abortion. Sexual initiation at an earlier age [10], parity [4, 10],
illiteracy/low educational level [4, 6], lack of emotional support, un-
employment or sick leave, and tobacco use [4], being not in union,
having an unwanted pregnancy, having one to two prior births, and using
traditional methods of contraception [6] were reported to be the signif-
icant predictors of repeat-induced abortion. A systematic review con-
ducted about induced abortion indicated that poor contraceptive use,
domestic abuse, and other adverse life events were found to be the pre-
dictors of repeat-induced abortion [15]. Individuals with repeat-induced
abortion are more likely to experience long term obstetric complications
in subsequent pregnancies in addition to short term complications [16].
Women who undergo repeat-induced abortion are also more likely to
experience a feeling of shame and stigma compared with those who
visited health facilities for the first time. Women's contraceptive choice
following an abortion is a major factor in determining the likelihood of
experiencing repeat-induced abortion since most prefers to use short
acting methods with high failure rates [17].

National representative evidence is lacking in developing countries
regarding the level and deriving factors of repeat-induced abortion. This
systematic review and meta-analysis was aimed to assess the level of
repeat-induced abortion and its deriving factors in Ethiopia. The finding
of this study provides evidence for intervention to reduce the burden of
repeat-induced abortion and its complications in the country.

2. Methods

Following the retrieval of both published and unpublished studies
with different databases including University repositories (Master thesis,
Ph.D. Dissertations, and Conference proceedings), this systematic review
and meta-analysis was conducted to assess the level and deriving factors
of repeat-induced abortion in Ethiopia.
Table 1. Search strategies used for PubMed and related databases.

Data bases Search terms

PubMed/Medline (("epidemiology"[Subheading] OR "epidemiology"[All
"incidence"[MeSH terms] AND "repeat"[All Fields] AN
"induced"[All Fields]) OR "induced abortion"[All Field
"miscarriage"[all fields] AND "associated"[All Fields]
("ethiopia"[MeSH Terms] OR "ethiopia"[All Fields]) A

Google scholar "Epidemiology” OR "epidemiology" OR "prevalence" A
“Determinant factors” AND “Ethiopia” ("2005/01/01"

Other data bases

Gray literature

Total search

Numbers candidate for inclusion

Excluded with reasons

Studies included in the analysis

2

2.1. Search strategy and study selection

Both published and unpublished studies conducted about the level
and deriving factors of repeat-induced abortion in Ethiopia were
searched. Different databases such as PubMed, EMBASE, Google Scholar,
and University online repositories (master thesis, Ph.D. dissertations, and
conference proceedings) were used to search candidate articles for the
systematic review and meta-analysis. Separate search terms were used
for PubMed and Google Scholar databases (Table 1).

The selection and exclusion of studies for the systematic review and
meta-analysis was presented using the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) guidelines (Figure 1).
Similarly, the quality of our systematic review and meta-analysis was
assessed by the AMSTAR checklist which is a measurement tool to assess
the methodological quality of systematic reviews [18].

2.2. Inclusion and exclusion criteria

2.2.1. Inclusion criteria
Observational studies (both published and unpublished) conducted in

Ethiopia on repeat-induced abortion among women who seek abortion
services were included in this systematic review and meta-analysis.
Studies reported in the English language from January 2005 to June
26, 2020, were included.

2.2.2. Exclusion criteria
Studies that did not report the outcome of interest and not fully

accessible were excluded.

2.3. Data extraction

Data extraction format was prepared on Microsoft excel worksheet.
The data extraction format was prepared by MM and DA for extracting
data on the prevalence of repeat-induced abortion and predictor vari-
ables. The extraction format on excel workbook includes author name,
publication year, study region, study site, study design, study period,
sample size, prevalence, and standard error of the prevalence. Moreover,
the extraction form includes possible deriving factors of repeat-induced
abortion like the place of residence, age at first sexual initiation, multi-
ple sexual partners, level of education of the participants, and ever/
current use of contraceptives.

2.4. Measurement of the outcome variable

Induced abortion refers to deliberate intervention to terminate a
pregnancy either by a health professional or by the woman herself. In this
Number of
studies

Fields] OR "prevalence"[All Fields] OR "prevalence"[MeSH Terms]) OR
D ("abortion, induced"[MeSH Terms] OR ("abortion"[All Fields] AND
s] OR ("induced"[All Fields] AND "abortion"[All Fields])) OR
AND "factors"[All Fields] OR "Determinant factors"[All Fields] AND
ND ("2005/01/01"[PubDate]: "2020/06/26"[PubDate]).

1502

ND repeat AND “induced abortion” AND “associated factors” OR
[Pub Date]: "2020/06/26"[Pub Date]).

102

90

1

1694

6

1

5



Figure 1. PRISMA flow chart revealing study selection for systematic review and meta-analysis of repeat-induced abortion in Ethiopia.
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study, repeat-induced abortion was considered when participants had
experienced induced abortion two or more times [19].

2.5. Data quality assurance

Two authors, MM, and DA independently reviewed the titles and
abstracts of studies to be included in this systematic review and meta-
analysis. Then articles were exported to Endnote 7 to manage duplica-
tions. Disagreements on inclusion and exclusion of the studies were
resolved through the involvement of the third (ED) and the fourth (WN)
authors. The quality appraisal of studies was assessed using the
Newcastle-Ottawa Quality Assessment Scale (NOS). Representativeness
of the sample, the sample size, non-response rate, the ascertainment of
3

the risk factor, the comparability of outcome groups, management of the
confounding factors, the assessment of the outcome variable, and the
statistical tests used were the criteria used to assess the quality of the
studies for inclusion in this systematic review and meta-analysis. Hence,
the included studies were found to have a quality score of 7–9 using the
NOS quality assessment scale (Table 2).

2.6. Statistical analysis

Following the extraction, data were exported to Stata version 11
software for analysis. Publication bias was assessed by using a funnel plot
and Egger's regression asymmetry test. Similarly, the pooled level of
repeat-induced abortion and its predictor variables were presented using



Table 2. Characteristics of studies reporting repeat-induced abortion in Ethiopia.

Author Publication
year

Region Study area Study design Sample
size

Population with
outcome

Prevalence Response
rate

Risk of bias

Alemayehu B. et al [26] 2019 Addis Ababa City
administration

Addis Ababa Health facilities Cross-sectional 429 144 33.56 97 Low risk

Alemayehu M. et al [25] 2017 Tigray Region Tigray Hospitals Case-control 314 105 - 98.4 Low risk

Getachew Ferede [27] 2014 Addis Ababa City
administration

Addis Ababa Mari stops clinic Cross-sectional 355 110 30.98 100 Low risk

Waktola et al [24] 2020 Amhara Region Debre Markos Health facilities Cross-sectional 547 191 34.91 96.5 Low risk

Behulu et al [23] 2019 Amhara Region Debre Birhan Health facilities Cross-sectional 355 72 20.28 97.18 Low risk
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a forest plot with a 95% confidence interval. Moreover, Cochran (Q test)
and I2 test were used to assess the random variations between primary
studies [20]. Hence, heterogeneity was interpreted as an I2 value¼ 0% as
no heterogeneity, 25% ¼ low heterogeneity, 50% ¼ moderate hetero-
geneity, and 75%¼ high heterogeneity [21]. To estimate the pooled level
of repeat-induced abortion and its deriving factors, a random effect
model was used by assuming the existence of variability between and
within studies.

3. Results

A total of 1694 studies were retrieved through electronic databases
and University repositories. Two hundred thirteen studies were excluded
due to duplicates, giving 1481 studies. After the review of tittles and
abstracts, 1475 studies were excluded. Then one study was excluded with
reason (not meeting the study target). Finally, five full articles were
included in this systematic review and meta-analysis (Figure 1).

3.1. Characteristics of included studies

A total of 5 studies (four published studies and one unpublished
study) conducted about repeat induced abortion published from January
2005 to June 26, 2020, were included in the systematic review and meta-
analysis. Studies with a total of 2000 women who visited a health facility
for abortion services were included. The NOS quality assessment tool was
used to assess the quality of the included studies [22]. Studies with
quality score of�7 were considered as low risk for bias based on the NOS
quality assessment scores. The included studies were conducted in
Amhara Region [23, 24], Tigray Region [25], and Addis Ababa City
Administration [26, 27] (Table 2).
Figure 2. Forest plot of the pooled level o
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3.2. The prevalence of repeat induced abortion based on individual studies

The prevalence of repeat-induced abortion was reported to be higher
in the study by Waktola et al [24] (34.92, 95% CI 30.92, 38.91) followed
by the study by Alemayehu B. et al [26] (33.57, 95% CI 29.10, 38.03).
Whereas, the prevalence was found to be low in the study by Behulu et al
[23] (20.28, 95%, CI 16.10, 24.46).

3.3. Meta-analysis

3.3.1. The level of repeat-induced abortion
The pooled level of repeat-induced abortion in Ethiopia was

found to be 29.93% (95%, CI 23.15%, 36.71%). Four studies were
used to estimate the pooled level of repeat-induced abortion in
Ethiopia (Figure 2). One study was excluded in the estimation of the
pooled level of repeat-induced abortion since it was a case-control
study [25].

3.3.2. Assessment of publication bias and heterogeneity
Publication bias was assessed using visual inspection of the funnel

plot (Figure 3) and Egger's asymmetry test. Egger's regression asymmetry
test indicated that there was no evidence of publication bias with a P-
value of 0.938.

As illustrated in (Figure 2), high heterogeneity was observed between
the included primary studies while estimating the pooled level of repeat-
induced abortion in Ethiopia. Hence, to discover the sources of hetero-
geneity, subgroup analysis was conducted based on sample size and study
Regions (Figure 4 and Figure 5).
f repeat-induced abortion in Ethiopia.



Figure 3. Funnel plot assessing publication bias of the pooled level of repeat-induced abortion in Ethiopia.

Figure 4. Forest plot of the subgroup analysis of the level of repeat-induced abortion based on sample in Ethiopia.
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3.3.3. Subgroup analysis of the level of repeat-induced abortion in Ethiopia
In this meta-analysis, we have performed subgroup analysis based on

the sample size of the included studies and study Regions to determine
the sources of heterogeneity between primary studies. The finding
revealed that the level of repeat-induced abortion was found to be higher
in studies with sample size of �422 (Figure 4) and Addis Ababa City
Administration (Figure 5) with no heterogeneity between studies.
5

Whereas, high heterogeneity was observed among studies with a sample
size of <422 and Amhara Region.

3.3.4. Subgroup analysis based on the sample size
The level of repeat-induced abortion was found to be higher among

studies with sample size of �422 (P ¼ 34.32%, 95% CI 31.34%, 37.30%)
compared to studies with sample size of <422 (P ¼ 25.57%, 15.08%,



Figure 5. The subgroup analysis of the pooled level of repeat-induced abortion based on study Regions in Ethiopia.
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36.05%). The subgroup analysis based on sample indicated that there
was no heterogeneity among studies with a sample size of�422 (I2¼ 0%,
p ¼ 0.659). However, significant heterogeneity was observed among
Figure 6. Forest plot of variables associated w

6

studies with a sample size of <422 (I2 ¼ 90.8%, p ¼ 0.001) (Figure 4).
The sample mean was used to perform subgroup analysis of the included
studies based on sample size.
ith repeat-induced abortion in Ethiopia.
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3.3.5. Subgroup analysis based on the study regions
The subgroup analysis of repeat-induced abortion based on study

Regions indicated that the level of repeat-induced abortion was found
to be high in Addis Ababa 32.37% (95%, CI 29.10%, 35.65%) with no
heterogeneity between studies (I2 ¼ 0%, p < 0.441) followed by
Amhara Region 27.61% (95%, CI 13.27%, 41.96%) with high het-
erogeneity between studies (I2 ¼ 95%, p < 0.001) (Figure 5).

3.3.6. The deriving factors of repeat induced abortion in Ethiopia
The finding of this meta-analysis indicated that rural residence, being

illiterate, having multiple sexual partners, and first sexual engagement
before 18 years of age were the deriving factors for undergoing repeat-
induced abortion (Figure 6).

3.3.7. Factors associated with repeat-induced abortion in Ethiopia
Statistically, a significant association was observed between resi-

dence and repeat-induced abortion [23, 24]. The risk of experiencing
repeat-induced abortion was found to be 5.20 times higher among urban
residents compared to the rural counterparts (OR ¼ 5.10, 95%, CI 2.51,
10.33) with no heterogeneity between studies (I2 ¼ 0.0%, p ¼ 0.964).
Similarly, the education level of the participants was found to be the
predictor of repeat-induced abortion [24, 26, 27]. The odds of experi-
encing repeat-induced abortion were found to be 4.12 times higher
among illiterates compared with participants with above secondary level
of education (OR ¼ 4.12, 95%, CI 2.40, 7.07) with low heterogeneity
between primary studies used (I2 ¼ 24.2%, p ¼ 0.267) (Figure 6).

Age at first sexual initiation was found to be the determinant factor of
experiencing repeat-induced abortion in this systematic review and
meta-analysis [23, 25]. Study participants who reported engaging in sex
before age 18 years were 3.80 times more likely to have repeat-induced
abortion compared with counterparts (OR ¼ 3.80, 95%, CI 1.76, 8.19)
with moderate heterogeneity (I2 ¼ 53.5%, p ¼ 0.142) (Figure 6).

With regards to the number of sexual partners, participants who had
multiple sexual partners were found to have increased odds of experi-
encing repeat-induced abortion compared with those who had a single
sexual partner (OR ¼ 6.28, 95% CI 4.28, 9.22) with low heterogeneity
between the included studies (I2 ¼ 3.6%, p ¼ 0.375). Four, studies were
used to determine the association between having multiple sexual part-
ners and the risk of experiencing repeat-induced abortion [23, 24, 25,
27]. However, a statistically significant association was not found be-
tween ever use of family planning and repeat-induced abortion by using
two primary studies [23, 27] (OR¼ 1.03, 95%, CI 0.09, 11.59) with high
heterogeneity between the included studies (I2 ¼ 93.0%, p < 0.001)
(Figure 6).

4. Discussion

Repeat-induced abortion is a growing problem that claimed millions of
lives in developing countries. Despite there is a reduction in abortion-
related admissions following the 2005 revised abortion law, significant
numbers of adolescent girls and women are still facing repeat-induced
abortion in Ethiopia [24, 26]. We aimed to assess the pooled level of
repeat-induced abortion and its deriving factors in Ethiopia. The pooled
level of repeat-induced abortion in Ethiopia was found to be 29.93% (95%,
CI 23.15%, 36.71%). The finding of our systematic review and
meta-analysis is supported by studies conducted inGhana [28] and Sweden
[4] which reported 34.6% and 35% of repeat-induced abortions respec-
tively [4, 28]. However, the finding of our systematic review and
meta-analysis is higher than a study conducted in Kenya which reported
16% of repeat-induced abortion [6]. The discrepancy between the levels of
repeat-induced abortion might be attributed to the variation in the level of
understanding between study population and the difference in health
policy of the countries. This finding indicated that repeat-induced abortion
is a challenge for both developing and developed countries. Improving
access and availability of effective family planning methods could be
important to reduce the risk of repeat-induced abortion [4, 11, 29].
7

The subgroup analysis of the level of repeat-induced abortion based
on the study Regions was found to be higher in Addis Ababa 32.37%
(95%, CI 29.10, 35.65) with no heterogeneity between studies followed
by Amhara Region 27.61% (95%, CI 13.27%, 41.96%) with high het-
erogeneity between the included studies. The possible explanation for
the variation could be variation in access to abortion services in which
access to abortion services might be high in Addis Ababa in contrast to
Amhara Region since the included studies were conducted at the insti-
tution level. The higher level of repeat-induced abortion might also be
related to failure to provide education about the risk of repeat-induced
abortion and the mechanisms how to counteract unintended preg-
nancy. The utilization of contraception helps women to avoid unintended
pregnancy and prevent unsafe abortions [30]. A prospective study in
Brazil indicated that only 8.8% of women seeking abortion services got a
prescription of contraceptives during hospitalization [31]. A study in
Dessie, northeast Ethiopia indicated that more than half of women who
visited health facilities for abortion services left the health facility
without getting any family planning methods [11]. Even those who re-
ported to use family planning are reported to use short acting and in
effective methods.

In this systematic review and meta-analysis, urban residents were
found to have higher odds of experiencing repeat-induced abortion
compared to the rural counterparts. This might be related to the differ-
ence in access to abortion services where the service is higher in urban
areas in contrast to a rural area. Similarly, those in urban areas are
usually found to have premarital sex which might result in unintended
pregnancy that leads to induced abortion. The finding of this systematic
review and meta-analysis is supported by the 2016 Ethiopian De-
mographic and Health Survey (EDHS) finding which reported a higher
proportion of premarital sex among urban residents compared with the
rural counterparts [30].

The education level of women was found to be a significant predictor
of experiencing repeat-induced abortion. The odds of experiencing
repeat-induced abortion were found to be higher among illiterates
compared with those who attended above the secondary school level of
education. A similar finding was reported in a study conducted in Sweden
which found higher odds of experiencing repeat abortion among par-
ticipants with low educational levels [4]. The finding specified that low
awareness related to the complications of repeat-induced abortion and
themechanisms of how to counteract unintended pregnancymight be the
reason for the increased risk of repeat-induced abortion among partici-
pants with low education level. On the contrary, those who attended
above the secondary school levels of education might have better
awareness about the risk of induced abortion and the mechanisms to
prevent unintended pregnancy [30].

The number of sexual partners was found to be a significant predictor
of repeat-induced abortion. Study participants who had multiple sexual
partners were found to have an increased odds of having repeat-induced
abortion compared with those who had a single sexual partner. The
finding of this systematic review and meta-analysis is supported by a
study conducted in Britain which reported greater numbers of sexual
partners among women with repeat abortion [10].

Study participants who reported to engaging in sex before age 18
years were found to have a higher odds of experiencing repeat induced
abortion compared with counterparts. This might be due to poor
awareness of adolescents about safe sex practice including the prevention
of unintended pregnancy and other reproductive ill-health. The risk of
having a repeat-induced abortion was also reported to be higher among
participants who reported sexual debut at a younger age in a study
conducted in Britain [10]. Young adolescents are less likely to discuss
family planning methods with health professionals either due to low
awareness or poor access to health services. The 2016 EDHS report
indicated that only 13% of women ages 15–19 years have reported to
discussing how to avoid unintended pregnancy in the last 12 months
before the survey compared to 32% among women ages 30–34 years
[30]. Emphasis shall be given to health education particularly for
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adolescent girls regarding to the access where and how to get counseling
how to prevent unintended pregnancy that leads to repeat-induced
abortion.

This systematic review and meta-analysis indicated that there was no
a statistically significant association between repeat-induced abortion
and ever use of family planning. A similar finding was reported in a study
conducted in Ghana which reported no significant association between
the current use of contraceptives and repeat-induced abortion [28].
Non-significant association between family planning use and
repeat-induced abortion might be related to the type of contraceptive
used which needs clients commitment such as oral contraceptives and the
method effectiveness which is related to contraceptives failure rate [12,
32]. Those who found to use ineffective contraceptives are more likely to
have unintended pregnancy that predisposes to repeat-induced abortion.
A study conducted in Luanda, Angola indicated that condom was the
most commonly reported method of family planning method among
abortion clients which has a high failure rate resulting in unintended
pregnancy among users [12].

5. Limitations of the study

This systematic review and meta-analysis has its limitations. Due to
the non-availability of studies, this systematic review and meta-analysis
was conducted by using a few studies. Similarly, we could not find studies
conducted on repeat-induced abortion in all regions of the country which
might affect generalization.

6. Conclusion

The level of repeat-induced abortion was found to be high in Ethiopia.
High risk of experiencing repeat-induced abortion was reported among
participants who were urban residents, illiterate, who had multiple sex-
ual partners, and early sexual initiation. However, a statistically signifi-
cant association was not found between ever use of family planning and
repeat-induced abortion. Health education shall be given about the risk
of subsequent abortion and the relevance of avoiding unintended preg-
nancy, multiple sexual partners, and early sexual initiations through
various mechanisms.
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