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ABSTRACT
Background: Induced abortion accounts for 1 in 8 
of approximately 600000 maternal deaths that oc-
cur annually worldwide. Induced abortion rate can 
be considered as one of the indicators for assess-
ing availability of the appropriate reproductive 
health plans for women and identifying needs for 
appropriate related health policies and programs. 
Material and Methods: Researchers searched 
Pubmed, Google Scholar, CINAHL, Embase, 
PsycINFO, Cochrane, Iranian Scientific Informa-
tion Database (SID), Iranian biomedical journals 
(Iranmedex), and Iranian Research Institute of 
Information and Documentation (Irandoc) between 
January 2000 and June 2013, which reported in-
duced abortion. Search terms from two categories 
including abortion and termination of pregnancy 
were compiled. The search terms were ”induced 
abortion” , “illegal abortion”, “illegal abortion”, 
“unsafe abortion”, and “criminal abortion”. The 
search was also conducted with “induced ter-
mination of pregnancy” ,”illegal termination of 
pregnancy”,” illegal termination of pregnancy”, 
“unsafe termination of pregnancy” and “ criminal 
termination of pregnancy” . Meta-analysis was 
carried out by using OpenMeta software. Induced 
abortion rates were calculated based on the 
random effect model. Results: Overall induced 
abortion rate was obtained 58.1 per 1000 women 
(95% CI: 55.16-61.04). In continental level, rate of 
induced abortion was 14 per 1000 women (95% CI: 
11-16). Nation-wide and local rates were obtained 
67.27 per 1000 women (95% CI: 60.02-74.23) 
and 148.92 (95% CI: 140.06-157.79) respectively. 
Discussion and Conclusion: Induced abortion is a 
major public health problem that occurs worldwide 
whether under the legal restriction or freedom, and 
it remains as reproductive health concern globally. 
To eliminate the need for induced abortion is at the 
core of any effort for preventing this issue. Option 
with the highest priority is to prevent unwanted 
pregnancies through promoting reproductive 
health plans for women of reproductive age. In 

case the prevention strategies fail, universal 
provision of safe abortion services should be put 
in place.
Keywords: Induced Abortion, systematic review, 
meta-analysis.

1.	 INTRODUCTION
Induced abortion accounts for 1 in 8 of ap-

proximately 600000 maternal deaths that occur 
annually worldwide (1, 2) .

According to the WHO estimation, each year 
about 44 million induced abortions occur glob-
ally. About fifty percent of these abortions are 
unsafe, contributing substantially to maternal 
morbidity and approximately leading to 13 % of 
maternal mortality (3, 4) .

The induced abortion rate varies considerably. 
It was approximated 12 per 1000 women aged 15-
44 years old in Western Europe, comparing to 43 
in Eastern Europe (5). The induced abortion rate 
is even higher in countries like Uganda, where 
there were 54 induced abortions per 1000 women 
in 2003 (6). Evidence shows the induced abortions 
are more likely in countries in which abortion is 
illegal or restricted compared to those liberated 
(5). The majority (98 %) of unsafe abortions occur 
in developing countries with low level socio-eco-
nomic state (1, 4, 7) . Induced abortion rate can be 
considered as one of the indicators for assessing 
availability of the appropriate reproductive health 
plans for women (5) and to identify needs for ap-
propriate related health policies and programs 
(1). Aim of this study is to conduct a systematic 
review and meta-analysis on induced abortion 
rate worldwide.

2.	METHODS
Inclusion criteria and search strategies
We searched PubMed, Google Scholar, CI-

NAHL, Embase, PsycINFO, Cochrane, Iranian 
Scientific Information Database (SID), Iranian 
biomedical journals (Iranmedex), and Iranian Re-
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search Institute of Information and Documentation (Irandoc) 
between January 2000 and June 2013, which reported induced 
abortion. We compiled search terms from two categories in-
cluding abortion and termination of pregnancy. The search 
terms were ”induced abortion” , “illegal abortion”, “illegal 
abortion”, “unsafe abortion”, and “criminal abortion”. The 
search was also conducted with “induced termination of preg-
nancy” ,”illegal termination of pregnancy”, “unsafe termina-
tion of pregnancy” and “ criminal termination of pregnancy”. 
Results from the query were restricted to the publications in 
English and Farsi. Three reviewers independently screened 
the titles and abstracts of the retrieved papers to decide if 
they met the inclusion criteria for the meta-analysis. Any 
disagreement was resolved through consultation with the 
principal researcher. The form with predefined items was 
prepared and used for extracting data from the studies while 
reviewing the full text of the eligible studies. To be eligible 
for inclusion, the study had to report the abortion cases per 
pregnant women. The data collected for the analysis included: 
author name, study location, period of study, age range of the 
participants, the number of induced abortions, sample size, 
and confidence interval of the study.

We used the STROBE checklist to assess the quality of the 
studies. Studies evaluated as low quality were excluded from 
the systematic review and meta-analysis.

Heterogeneity of the studies was determined through 
deploying the Cochrane test (p<0.05) and quantified by I2 
statistic. Meta-analysis was carried out by using OpenMeta 
(8) version 12.11.14 which is completely open-source and cross 
platform software for advanced meta-analysis. Considering 
the heterogeneity of the studies, the random effect model 
(confidence interval= 95%) was applied for the analysis.

3.	RESULTS
Description of studies
A total number of 38 studies were considered as a final list 

for the systematic review and meta-analysis. A total num-
ber of 67 statistics on induced abortion rate were extracted 
from the included studies. Sample size of studies was varied 
ranging from 43 to 1542857143. This variation was due to the 
various levels of the studies ranging from local level to the 
global scale. Table 1 shows induced abortion rates worldwide, 
nationwide and in the regional level.

I: to save the women life or prohibited altogether II: to 
preserve health III: Socioeconomic grounds IV: without re-

striction as to reason
Induced abortion rates in different levels
Abortion rate reported in the included studies ranged from 

0.04 to 674.4.4 per 1000 the studied women. The lowest rate 
belongs to South Korea while the highest one is from Pakistan.

As it can be seen in Table 1, abortion rates are from differ-
ent geographic levels including global, continental, national, 
regional or local levels. Four rates for induced abortion had 
been reported in global level. Twenty-one statistics had been 
related to continental level. Nineteen rates were reported on 
national level and 23 of them were in regional or local level. 
The remainders are in global level.

Majority of national rates (47%) belonged to the countries 
from Asia, followed by Africa (26%). There was only one sta-
tistic reported from European country, Romania, in national 
level. About 61 percent of the statistics reported in local or 
regional level were related to Asia, followed by those from 
Africa (21%) and Latin America (13%).

Overall meta-analysis of induced abortion rates
Figure 2 shows the results of meta-analysis conduced on 

all statisctics extracted from the studies. Overall abortion 
rate was 58.1 per 1000 women (95 % CI: 55.16-61.04). The 
lowest rate is related to the world in 2000, the second lowest 
one belongs to Vietnam and the third lowest rate belong to 
Indonesia.

Meta-analysis of induced abortion rates in different 
continents

Based on the random effect model, the overall abortion rate 
was 14 per 1000 fertile women, 95% CI (11 to 16). Substantial 
between-study heterogeneity was observed (Q=36221823.84, 
df=20, I2 = 10000, p-value<0.001). Conducting Leave-one-out 
meta-analysis confirmed the validity and robustness of the 
meta-analysis. Figure 3 shows the result of this meta-analysis.

Meta-analysis of induced abortion rates in the na-
tional and local rates

As Figure 4 presents induced abortion rates for the local, 
regional and national levels were pooled from all 42 sta-
tistics and the summary rate of 101 per 1000 fertile women 
was obtained (CI=95%: 95-106 per 1000 fertile women). Co-
chrane’s test shows high heterogeneity of the included stud-
ies (Q=7028315, df=41,I2=99.99, p-value<0.001). Conducting 
one-leave-out meta-analysis also confirmed a large amount 
of heterogeneity.

Meta-analysis of induced abortion rates in different 
countries

Based on the random effect model, the overall abortion 
rate in national levels was 67.27 per 1000 fertile women (CI 
=95%:60.02 to 74.53). High heterogeneity was observed among 
studies (Q=6992326, df=18, I2 = 99.999, p-value<0.0001). The 
validity and robustness of the meta-analysis was confirmed as 
the summary rate remained same after applying leave one out 
meta-analysis. Figure 5 shows the result of this meta-analysis.

Meta-analysis of induced abortion rates in different 
regions or cities

Based on the random effect model, the overall induced 
abortion rate in regional or local level was 148.92 per 1000 
fertile women, 95% CI (140.06 to 157.79). High heterogeneity 
was observed among studies (Q=25024.027, df=22, I2 = 99.91, 
p-value<0.001). Applying leave-one -out method of meta-
analysis confirmed the result. Figure 6 shows the result of 
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Databases (searched) 
PubMed, Google Scholar, CINAHL, Embase, PsycINFO, Cochrane, SID, 

Iranmedex, and (Irandoc) 

Search results N=10211 studies 

Full-text obtained 
104 studies 

Excluded based on titles or abstracts 
N=10107 studies 

Excluded due to different reasons 
(n=66) 

Approved Full-text for the inclusion  
N=38 

Figure 1. Flowchart of study selection
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Rwanda  (7) II AF 2009 15-44 2407652 25.04 National      24.8 25.23
Mexico(9) I LA 1999-2006 15-44 26515152 33 National 32.9 33.1
Peru(10) II LA 2005(Sep-Dec) 18-29 7992 116.12 National 109 123

Ethiopia(11) II AF 2008 15-44 16608696 23 National 22.9 23.07

Pakistan-1(12) II AS 2002 15-49 30689655 29 National 28.9 29.06

Guatemala-1(13) I LA 2003 15-49 2708333 24 National 23.8 24.18

Uganda-1(6) I AF 2003 15-49 5500000 54.1 National 53.81 54.19

Philippines(14) I AS 2000 15-44 17533333 27 National 26.92 27.08

Burkina Faso(15) II AF 2008 15-49 3488000 25 National 24.84 25.16

South Korea(16) II AS 2005 15-44 11491040 0.04 National 0.03 0.05

Vietnam(17) IV AS 2001 15-49 27097 400 National 394 406
Romania(18) IV EU 2001 15-49 500 32 National 16.6 47.43

Cambodia(19) IV AS 2005 16-53 3644327 8.6 National 8.5 8.7

Indonesia(20) I AS 2000 15-49 54054054 366.7 National 366.3 367.1

Uganda-2(21) I AF 2002 15-44 5182926 16.4 National 16.3 16.5

Pakistan-2(21) II AS 2002 15-44 28142857 7 National 6.97 7.03

Guatemala-2(21) I LA 2003 15-44 2511627 86 National 85.65 86-35

Philippines(21) I AS 2000 15-44 17761363 4.4 National 4.37 4.43

Iran(22) I AS 2000 15-49 9760000 7.47 National 3.135 6.406
Abbottabad(23) II AS 2006-2007 20-45 1090 47.7 Local/Regional 35.05 60.36

Bavi district in 
Vietnam(24) IV AS 1999-2004 15-44 5259 139.4 Local/Regional 130.02 148.74

Athens- Greece(25) IV EU 2005-2008 Above 39 years 163 380.37 Local/Regional 305.84 454.9

Edo State- Nigeria(26) I AF 2002 15-24 601 409.32 Local/Regional 370.01 448.63

Berekum District- 
Ghana(27) II AF 1999(Jan-Feb) 15-49 1685 473.59 Local/Regional 449.75 497.43

Rural South India(28) III AS 1996 15-45 283 183.75 Local/Regional 138.62 228.87
Kargera Region(Urban)- 
Tanzania(29) I AF 2006 Under 24 years 473 625.79 Local/Regional 582 669.4

Temeke Municipal 
Hospital(Rural)-
Tanzania(29)

I AF 2003 Under 24 years 278 622.3 Local/Regional 565.3 679.2

Bahawalpur-
Pakistan(30) II AS 2008 15-44 2500 8.4 Local/Regional 5 12

Hyderabad- 
Pakistan(31) II AS 2008(March)-

2009(Feb) 15-44 230 217.4 Local/Regional 164.1 270.7

Lusaka- Zambia(32) III AF 2005(4-month 
period) 13-19 87 390.8 Local/Regional 288.3 493.3

Cartagena- 
Columbia(33) II LA 2005 15-44 9950 221.2 Local/Regional 213.05 229.36

Cartagena- 
Columbia(33) II LA 2006 15-44 9509 221 Local/Regional 213 229

Cartagena- 
Columbia(33) II LA 2007 15-44 9377 209.9 Local/Regional 201.7 218.2

Karachi- Pakistan(34) II AS 2005-2009 18-42 43 674.4 Local/Regional 534.4 814.4

Table 1. Basic description of statistics extracted on induced abortion rates 
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Tehran, Iran(35) I AS 2008 15-44 2098790 5.49 Local/Regional 5.39 5.59

Tehran, Iran(36) I AS July 2003- Jan 
2004 15-55 2470 94.33 Local/Regional 83 106.9

Tehran, Iran(35) I AS 2009 15-44 2934 5.45 Local/Regional 2.78 8.11

Isfahan, Iran(37) I AS 2003-2004 15-50 417 119.9 Local/Regional 88.72 15.11

Shiraz, Iran(38) I AS 2001 15-49 550 29.09 Local/Regional 15.04 43.13

Kermanshah, Iran(39) I AS 2004 NOS 11206 1.34 Local/Regional 0.66 2.01

Tehran, Iran(40) I AS 1991-1995 102 1115 91.4 Local/Regional 74.5 108.4

Kermanshah, Iran(41) I AS 1992-2002 NOS 205250 64.99 Local/Regional 63.9 66.06

Africa-1(1)

Mostly 
I,II,
Some
III,IV

_ 2003 15-44 189655172 29 Continental 28.9 29.02

Asia-1(1) I,II,III,IV - 2003 15-44 890909091 11 Continental 10.9 11.01

Europe-1(1)
Mostly IV
Some III 
and II

- 2003 15-44 166666667 3 Continental 2.99 3.01

Latin America-1(1) I,II
Few IV - 2003 15-44 134482759 29 Continental 28.9 29.03

North America-1(1) IV - 2003 15-44 71428759 0.7 Continental 0.69 0.71

Oceania-1(1) IV - 2003 15-44 6666667 3 Continental 2.9 3.04

Africa-2(42)
Mostly
I,II, some 
III,IV

- 2000 15-44 190909091 22 Continental 21.98 22.02

Asia-2(42) I,II,III,IV - 2000 15-44 954545455 11 Continental 10.99 11.01

Europe-2(42)
Mostly IV
Some III 
and II

- 2000 15-44 166666667 3 Continental 2.99 3.01

Latin America-2(42) I,II, Few 
IV - 2000 15-44 142307692 2.6 Continental 2.59 2.61

Oceania-2(42) IV - 2000 15-44 2000000 15 Continental 14.83 15.17

Africa-3(4)
Mostly
I,II, some 
III,IV

- 2008 15-44 221071429 28 Continental 27.98 28.02

Europe-3(4)
Mostly IV
Some III 
and II

- 2008 15-44 180000000 2 Continental 1.9 2.01

Asia-3(4) I,II,III,IV - 2008 15-44 980000000 11 Continental 10.99 11.01

Latin America-3(4) I,II, Few 
IV - 2008 15-44 136451613 31 Continental 30.97 31.03

Oceania-3(4) IV - 2008 15-44 2250000 8 Continental 7.88 8.12

Africa-4(5) I,II,III,IV - 2008 15-44 194482758 28 Continental 27.98 28.02

Asia-4(5) I,II,III,IV - 2008 15-44 975000000 11 Continental 10.99 11.01  

Latin America-4(5) I, II, Few 
IV - 2008 15-44 133333333 31 Continental 30.97 31.03
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meta-analysis.
Meta-analysis of induced abortion rates from Iran
Based on the random effect model, the overall abortion 

rate for Iran was 26.84 per 1000 fertile women, (CI=95%:23.1 
to 30.58) (Figure 7). Large amount of heterogeneity existed 
among statistics reported from Iran (Q=13147, df=8, I2 = 99.94, 
p-value<0.00001).

4.	DISCUSSION
This meta-analysis shows the induced abortion rate per 

1000 fertile women (aged 15-45/49) in global, continental na-
tional and local/regional level. The results revealed the high 
heterogeneity among different regions across the world. Mid-
point induced abortion rate from 67 included statistics was 
58.1 per 1000 women (13-49 years old). Overall meta-analysis 
reveald that the global rate of induced abortion in 2000 as 
the lowest followed by the national induced rate reported for 
Vietnam in 2001, and the national rate for Indonesia. Asia in 
2008 had the highest rate of the induced abortion in global 
scale meta-analysis. These findings are in accordance with 
the achievement of population and family strategy in mid-
2000 in Vietnam (43). Vietnam is among the countries with 
completely liberal abortion law (44). The fact that induced 
abortion is highly restricted in Indonesia and such practice is 
a criminal offence and accordingly all abortion cases are of-
ficially announced as the spontaneous abortion may explain 
to some degree the position of this country in forest plot (45). 
In this context, it makes sense when some consider abortion 
as “confused challenge to the public health and legal systems 
of Indonesia” (46) .

Looking at forest plot of induced abortion in continental 
level, it is evident that Africa and Latin America have similar-
ity. Asia in 2000, 2003, and 2008 has been nearly overlapped 
with the summary line. Based on the meta-analysis, Europe 
and Latin America have been located in the same position in 
2000 while the Latin America has moved in opposite side in 
2003 and 2008. This may be attributed to the major changes 
happened in the region after 2000. For instance, Portugal 
reformed their abortion law significantly in 2007 while it was 
more restrictive earlier. Similarly, Switzerland made the abor-
tion law more liberated in 2002. In addition, France extended 
the gestational period during which the abortion is legal and 
made the abortion more accessible. Denmark and Sweden also 
removed restriction of non-residents for accessing to abortion 
in these countries (47).

Meta-analysis in the national level highlighted the differ-
ence of Indonesia and Vietnam with others. Looking at the 
national level analysis, Indonesia appears to be a specific 
case and its situation remains similar in both global and na-
tional meta-analysis. This country is among those with highly 
restricted abortion law. Compared with the global level, the 
position of Vietnam has moved closer to the Indonesia in the 
national level analysis. In contrast with Indonesia, Vietnam 
has completely liberal abortion law. This implies there might 
be no association between the legality of abortion and its 
incidence.

Although, Indonesia, Vietnam, and Philippines from Asia 
and Peru from Latin America all are at the same side of the 
summary line, Philippines and Peru are relatively close to 
the summary line.

Based on of meta-analysis in regional or local level, it is 
evident that abortion rate of Rural Vietnam has overlapping 
with the summary line in forest plot. Iranian Cities (except 
for one from Kermanshah), Abbottabad and Bahawalpur 
from Pakistan have been located in left side of the summary 
line. Other cities have been located in opposite side of the 
summary line. Moreover, Tehran in 2008 has the highest 
rate in the plot and it appears to have similar situation with 
Bahawalpur from Pakistan.

High heterogeneity observed among different locations can 
be justified with socio-demographic, socioeconomic, or even 
socio-cultural characteristics of those places or changes in 
these characteristics. In addition, this heterogeneity might be 
originated from the differences in reporting induced abortions 
rates and its reliability due to different laws, beliefs, religion, 
ideologies, norms, or ethical principles in different places. 
For instance, childbearing outside of wedlock is not accept-
able or legitimate in some societies while it is acceptable in 
others. Variety of data sources can also be another cause of 
the heterogeneity (48, 49) .

Changes in view of women on the family size, economic 
pressures, late marriage, access to population and family 
planning services including providing population with ap-
propriate education, lack of appropriate social policies for 
promoting a mother and child friendly society as well as the 
women quest for achieving social and economic equality by 
woman can also influence the induced abortion rate (50-52).

Europe-4(5)
Mostly IV
Some III 
and II

- 2008 15-44 155555555 2 Continental 1.99 2.01

Oceania-4(5) IV - 2008 15-44 5882352 2.95 Continental 2.91 2.99

Worldwide-1(1) I,II,III,IV - 2003 15-44 1407142757 14 Global 13.99 14.01

Worldwide-2(42) I,II,III,IV - 2000 15-44 1583333333 75.16 Global 75.14 75.17

Worldwide-3(4) I,II,III,IV - 2008 15-44 1542857143 14 Global 13.99 14.01

Worldwide-4(5) I,II,III,IV 2008 15-44 1564285714 14 Global 13.99 14.01

Table 1. Basic description of statistics extracted on induced abortion rates
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Figure 2. Meta-analysis of overall abortion rates based on random effect model  

 

Figure 2. Meta-analysis of overall abortion rates based on random effect model

5.	CONCLUSION
Induced abortion is a major public health problem that 

occurs worldwide whether under of legal restriction or free-
dom, and it remains as reproductive health concern globally. 
To eliminate the need for induced abortion is at the core of 

any effort for preventing this issue. Regardless of the region, 
availability of appropriate choices for women in reproduc-
tive age is vital. Policies should support these choices and 
authorities should put appropriate and effective mechanisms 
in place to make these choices feasible. The first high propriety 



 ORIGINAL PAPER • Mater Sociomed. 2017 Mar; 29(1): 58-67

Induced Abortion: a Systematic Review and Meta-analysis

64

14 
 

Meta-analysis of induced abortion rates in  different continents 

Based on the random effect model, the overall abortion rate was 14 per 1000 fertile 

women, 95% CI (11 to 16). Substantial between-study heterogeneity was observed 

(Q=36221823.84, df=20, I2 = 10000, p-value<0.001).  Conducting Leave-one-out meta-

analysis confirmed the validity and robustness of the meta-analysis. Figure 3 shows the 

result of this meta-

analysis.

 

Figure 3. Meta-analysis of abortion rates in Continental level based on random effect model  

 

 

 

Figure 3. Meta-analysis of abortion rates in Continental level based on random effect model

15 
 

 

Meta-analysis of induced abortion rates in the   national and local rates 

 

Figure 4.  Meta-analysis of abortion rates in National and Local level based on random effect model  

 

As figure 4 presents induced abortion rates for the local, regional and national levels were 

pooled from all 42 statistics and the summary rate of 101 per 1000 fertile women was 

obtained (CI=95%: 95-106 per 1000 fertile women). Cochrane’s test shows high 

Figure 4. Meta-analysis of abortion rates in National and Local level based on random effect model
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heterogeneity of the included studies (Q=7028315, df=41,I2=99.99, p-value<0.001). 

Conducting one-leave-out meta-analysis also confirmed a large amount of heterogeneity. 

Meta-analysis of induced abortion rates in different countries 

Based on the random effect model, the overall abortion rate in national levels was 67.27 

per 1000 fertile women (CI =95%:60.02 to 74.53). High heterogeneity was observed 

among studies (Q=6992326, df=18, I2 = 99.999, p-value<0.0001).  The validity and 
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applying leave one out meta-analysis. Figure 5 shows the result of this meta-analysis. 

 

Figure 5.  Meta-analysis of the abortion rates in National level based on random effect model 
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Meta-analysis of   induced abortion rates in different regions or cities 

Based on the random effect model, the overall induced abortion rate in regional or local 

level was 148.92 per 1000 fertile women, 95% CI (140.06 to 157.79). High heterogeneity 

was observed among studies (Q=25024.027, df=22, I2 = 99.91, p-value<0.001).  Applying 

leave-one -out method of meta-analysis confirmed the result. Figure 6 shows the result of 

meta-analysis. 

 

 

Figure 6. Meta-analysis of abortion rates in regional or local level based on random effect model 

 

Figure 6. Meta-analysis of abortion rates in regional or local level based on random effect model



 ORIGINAL PAPER • Mater Sociomed. 2017 Mar; 29(1): 58-67

Induced Abortion: a Systematic Review and Meta-analysis

66

option should be to prevent unwanted pregnancies through 
educational and contraceptive interventions. The second high 
priority is timely and easy provision of safe abortion services 
for all those with unintended pregnancy.
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Meta-analysis of induced abortion rates from Iran 

Based on the random effect model, the overall abortion rate for Iran was 26.84 per 1000 

fertile women, (CI=95%:23.1 to 30.58) (Figure 7). Large amount of heterogeneity existed 

among statistics reported from Iran (Q=13147, df=8, I2 = 99.94, p-value<0.00001). 

 

Figure 7.  Meta-analysis of abortion rates in Iran based on random effect model 

3. Discussion 

This meta-analysis shows the induced abortion rate per 1000 fertile women (aged 15-

45/49) in global, continental national and local/regional level. The results revealed the 

high heterogeneity among different regions across the world. Midpoint induced abortion 

rate from 67 included statistics was 58.1 per 1000 women (13-49 years old).Overall meta-

analysis revealdthat the global rate of induced abortion in2000 as the lowest followed by 

the national induced rate reported for Vietnam in 2001, and the national rate for Indonesia.  

Asia in 2008 had the highest rate of the induced abortion in global scale meta-analysis. 
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