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 Abstract     
Background: Therapeutic Abortion (TA) has been defined as 
termination of pregnancy before the 20th week of gestation in 
order to save the mother’s life and prevent birth defects. The 
present study aimed to investigate the incidence of TA and its 
related maternal-fetal risk factors. 
Methods: This historical cohort study reviewed 11000 birth 
records. Among these reviewed records, 83 cases of TA were 
identified. Then, for each case, three controls of live infants born 
in the same hospital on the same day were selected and matched 
for gestational age. We used a researcher-made questionnaire 
for data collection.
Results: The cumulative incidence of TA was computed 7.54 
per 1000 live births. The results of multiple Cox regression 
model revealed that four risk factors including male gender; 
parental consanguinity; maternal diseases including gestational 
hypertension, gestational diabetes mellitus, hypothyroidism, 
infertility, the use of in Vitro Fertilization (IVF) and urinary 
tract infection; and maternal medication consumption increased 
the risk of TA (all hazard ratios > 1: P<0.05). 
Conclusion: For the first time, we assessed the incidence of TA 
through this population-based cohort study in Iran. Importantly, 
parental consanguinity was one of the predictors of TA revealed 
in this study. Identification of the causes of TA would prevent 
the birth of infants with congenital anomalies.
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Introduction

Approximately 210 million women become pregnant 
annually worldwide, out of whom, 63% give live births, 
22% experience abortion, and 15% are victims of 
pregnancy failure. According to the current estimates, 
abortion rates showed an increasing trend in most 
developing countries.1-3 In Africa, one out of every 
seven pregnancies leads to abortion.4, 5 In Iran, married 
women of reproductive ages annually undergo about 
73,000 abortions, imposing post-abortion costs on the 

government.6-9 In medical terms, Therapeutic abortion 
(TA) has been defined as removal of an embryo or fetus 
from the uterus before the 20th week of gestation.10 TA is 
a deliberate termination of pregnancy that is performed 
by a physician to maintain maternal health.1 In Iran, TA 
conditions have been divided into two main categories: 
1) termination of pregnancy to save mother’s life or in 
emergency cases that severely threaten the mother’s 
life, and 2) when the continuation of pregnancy may 
lead to the birth of an abnormal or mentally retarded 
infant based on medical documentation and approval of 
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three specialists.11, 12 The conditions for TA depend on 
both maternal and fetal factors, 49 of which have been 
approved by the Islamic Republic of Iran (see Appendix).13 
After enactment of this legislation (in June 2005), 
TA rate has significantly increased due to embryonic 
anomalies.1 TA prevents the birth of infants with physical 
or mental disabilities or those with mental retardation and 
metabolic problems.14 A number of other legal conditions 
for abortion in other countries are maternal health, rape-
related pregnancy, and fetal defects.15, 16 A meta-analysis 
showed that the incidence of TA was 8.9 per 1,000 women 
aged 15-44 years and 5.34 per 100 live births.17 In a study 
by Hosseini et al., women aged 15-44 years reported a 
3.8% rate of induced abortion.18

Neural tube defects, organ malformations, fetal 
hydrops, hydrocephalus, and chromosomal anomalies 
such as Down syndrome accounted for approximately 
65% of therapeutic abortions in Iran.14 In another 
study, the rate of pregnancy termination due to fetal 
death was reported as 30.1%.19 Some risk factors 
associated with TA include parental consanguinity, 
family history of some diseases such as thalassemia, 
intellectual retardation, abnormal infants, and history 
of abortion.20

To date, no single study has assessed the incidence 
and associated risk factors of TA using statistical 
modeling techniques, and the majority of previous 
studies have focused on the prevalence of TA with 
small sample sizes.1, 14 Although a limited number 
of studies have determined the risk factors for TA, 
neither maternal nor fetal variables have been assessed 
simultaneously.14, 18 Furthermore, the irreversible 
effects that therapeutic abortion has on the mother and 
her subsequent pregnancies, both psychologically and 
physically, should be considered. Thus, the present 
study aimed to determine the population-based 
incidence of TA with a large sample size, using a 
nested case-control design by Cox regression model 
in order to identify the risk factors for TA based on 
both maternal and fetal causes.

Methods 

Study Procedure
This study was performed in two phases: historical 

cohort and nested case-control.

Phase 1: Historical Cohort
A total of 11000 medical records were reviewed 

from five major delivery hospitals in Shiraz city, 
capital of Fars province, Iran (three public and two 
private hospitals) by using census method from March 
2016 to March 2017. The study cohort constituted of all 
cases of pregnant women referring to the mentioned 
hospitals for pregnancy termination, consisting of 
vaginal delivery, cesarean section, and abortion. We 
must note that all the Ministry of Health standard 

forms were entailed in the patients’ medical records; 
they were distributed among the midwives and nurses 
in the operating room.

Phase 2: Nested Case-control Cohort
Once a TA was detected, three controls were singled 

out from the women who had never experienced the 
intended event (TA) and had hospital live births in 
the same hospital on the same day. Either in case or 
control groups, the week of gestation was considered 
as a time-matched variable, and a researcher-made 
questionnaire was applied to collect the required data. 
TA was the dependent variable.

Study independent variables included 1) maternal 
characteristics, such as age, parental consanguinity, 
gestational age, mother’s blood group, mother’s blood 
RH, number of labors, mode of delivery, maternal 
disease during pregnancy (having at least one of the 
following diseases: urinary tract infection, gestational 
diabetes mellitus, gestational hypertension (blood 
pressure≥140/90 mm Hg), hypothyroidism and 
infertility and the use of In Vitro Fertilization (IVF), 
taking medications, and 2) fetal characteristics, such 
as gender and multiple births. All women living in 
Shiraz with Iranian nationality were eligible for study 
participation. Quality assurance was performed by 
supervision on the data collection, data extraction, 
data entry into the software, and data analysis. 

Statistical Analysis
Cox regression model was employed to evaluate 

the factors for TA. Positive Hazard Ratio (HR) implied 
an increase in the occurrence of TA. The univariate 
analysis examined the relationship between each 
independent variable and TA. For data modelling, those 
variables with p<0.25 were entered in multivariate Cox 
regression model to control confounding variables. 
The dependent variable examined in this study was 
“having TA or not”. The study variables were analyzed 
by STATA, version 13.0. Descriptive statistics were 
expressed as mean and Standard Deviation (±SD) for 
continuous variables and number (%) for categorical 
variables. The subgroup differences were compared 
through independent-sample t-test and Chi-square 
test. All quantitative variables were assessed for 
normal distribution by using Kolmogorov-Smirnov 
test and appropriate graphs, such as histogram and 
box-plot. Univariate and multivariate Cox regression 
analyses were employed and reported independently 
for either the maternal or fetal variables. 

Ethical Considerations 
After admission by the medical staff, verbal 

consent was obtained from each patient. Ethical 
approval has been obtained from the ethics committee 
of Shiraz University of Medical Sciences (IR.SUMS.
REC.1397.912).



73 

Incidence of and maternal-fetal risk factors associated with therapeutic abortion

J Health Sci Surveillance Sys January 2022; Vol 10; No 1

Results

Maternal Risk Factors
The mean age of the participants was 28.44±6.35 

years, ranging from 13 to 45 years. The demographic 
and clinical characteristics of the study participants 
are shown in detail in Table 1. 

The cumulative incidence of TA was estimated as 
7.54 per 1000 live births (95% Confidence Interval 
(CI) 6.00-9.00). Considering the age groups, the 

incidence rates were 11.19 (95% CI 2.00-32.00), 7.81 
(95% CI 6.00-9.00), and 4.73 (95% CI 1.00-10.00) per 
1000 live births in mothers aged under 18, 18-35, and 
above 35 years, respectively.

Among maternal variables, consanguineous 
parents, maternal age, blood group, blood RH, 
maternal diseases (e.g. gestational hypertension, 
gestational diabetes mellitus, hypothyroidism, 
infertility and the use of IVF, and urinary tract 
infection), and maternal medication use were 

Table 1: Maternal and fetal demographic/clinical characteristics
Characteristics Case (n=83)

N (%)
Control (n=249)
N (%)

P value

Maternal age (year) >18 3 (3.6) 9 (3.6) 0.284
18-35 74 (89.2) 206 (82.7)
<35 6 (7.2) 34 (13.7)

Consanguineous parents No 25 (30.1) 223 (89.6) 0.001
Yes 58 (69.9) 26 (10.4)

Maternal diseases No 59 (71.1) 245 (98.4) 0.001
Yes 24 (28.9) 4 (1.6)

Mother’s Blood group AB 7 (8.4) 22 (8.8) 0.667
A 27 (32.5) 72 (28.9)
B 15 (18.1) 52 (20.9)
O 34 (41) 103 (41.4)

Mother’s Blood RH Positive 77 (92.8) 237 (95.2) 0.534
Negative 6 (7.2) 12 (4.8)

Taking medications by the 
mother

No 41 (49.4) 232 (93.2) 0.001
Yes 42 (50.6) 17 (6.8)

Gender Female 13 (15.7) 122 (49) 0.001
Male 70 (84.3) 127 (51)

Multiple births* 1 80 (96.4) 245 (98.4) 0.141
2 2 (2.4) 4 (1.6)
3 1 (1.2) 0 (0)

Mode of delivery Cesarean 4 (4.8) 128 (51.4) 0.001
Vaginal 79 (95.2) 121 (48.6)

*Number of babies

Table 2: Simple analysis on the relationship between the study factors and therapeutic abortion
Variables Multiple Cox model

n HR (95% CI) P value
Maternal age (year) <18 (reference) 12 1 -

18-35 280 1.10 (0.34-3.50) 0.866
>35 40 0.51 (0.12-2.07) 0.351

Fetus gender Female (reference) 140 1 0.001
Male 192 3.94 (2.17-7.13)

Consanguineous parents No (reference) 248 1 0.001
Yes 84 6.14 (3.84-9.83)

Multiple births 1 325 1 -
2 6 1.33 (0.32-5.42) 0.689
3 1 11.74 (1.59-86.70) 0.016

Mother’s Blood group AB (reference) 29 1 -
A 99 1.18 (0.51-2.72) 0.687
B 67 1.04 (0.42-2.57) 0.919
O 137 1.07 (0.47-2.43) 0.858

Mother’s Blood RH Positive (reference) 314 1 0.435
Negative 18 1.39 (0.60-3.20)

Maternal diseases No (reference) 304 1 0.001
Yes 28 5.37 (3.340-8.640)

Taking medications by the mother No (reference) 273 1 0.001
Yes 59 5.27 (3.42-8.11)
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shown to be associated with TA in simple analysis 
(Table 2). In multiple Cox regression modelling, 
three maternal variables remained as the major 
predictors of TA: consanguineous parents (HR=3.91; 
95% CI 2.36-6.47; P=0.001), maternal diseases 
(e.g. gestational hypertension, gestational diabetes 
mellitus, hypothyroidism, infertility and IVF use, 
and urinary tract infection) (HR=2.19; 95% CI 1.26-
3.83; P=0.005), and taking medications by mothers 
(HR=2.20; 95% CI 1.29-3.73; P=0.003) (Table 3).  
Thus, consanguineous parents, maternal diseases, and 
taking medications by mothers increased the risk of 
TA by 9.3, 1.2, and 2.2 times, respectively.

Fetal Risk Factors
According to the findings, the most and least 

common causes of TA were major thalassemia 
(22.69%) and skin disorders (0.84%), respectively 
(Figure 1). The cumulative incidence of TA in male 
and female fetuses was calculated as 12.00 (95% CI 
9.00-15.00) and 2.51 (95% CI 1.00-4.00), respectively, 
per 1000 live births. Amongst fetal-related variables, 
fetus gender and multiple births were linked with TA 
in univariate analysis (Table 2). In the final modelling 
through multivariate Cox regression, only one fetal 
variable, male gender (HR=2.10; 95% CI 1.12-3.94; 
P=0.020), remained as the most important predictor of 

TA (Table 3). Therefore, for the male gender, the risk 
of TA was 2.1 times higher than in the female gender. 
According to univariate Cox regression analysis, the 
variables shown to be significantly associated with TA 
were entered into multivariate Cox regression model 
(Tables 2 and 3).

Discussion 

Maternal Risk Factors
The results of this historical cohort study revealed 

the cumulative incidence rate of TA as 7.54 per 1000 
live births, which was disclosed for the first time in 
Iran. Therefore, Polis and Sully reported the incidence 
of TA as 38.0, and 17.8 per 1000 women at ages of 15-49 
years, respectively. These rates were much higher 
compared to those reported in the present study, which 
might be due to cultural, religious, environmental, 
and social differences across countries.21, 22 However, 
two studies in Iran reported the prevalence of TA as 
3.8%.14, 18

In the current study, the participants’ mean age 
was 28 years, which is consistent with the previous 
studies conducted in Iran (29.4 and 28.6 years).23 In the 
United States, most induced abortions were performed 
under the age of 14 and over the age of 40 years, with a 
two-fold higher rate in individuals aged 25-29 years.4 

Table 3: Modelling the predictors of the risk of therapeutic abortion
Variables Multiple Cox model

n HR (95% CI) P value
Fetus gender Female (reference) 140 1 0.020

Male 192 2.10 (1.12-3.94)
Consanguineous parents No (reference) 248 1 0.001

Yes 84 3.91 (2.36-6.47)
Maternal diseases No (reference) 304 1 0.005

Yes 28 2.19 (1.26-3.83)
Taking medications by the mother No (reference) 273 1 0.003

Yes 59 2.20 (1.29-3.73)

Figure 1: Distribution of the causes of therapeutic abortion
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Another study in the United States showed that 51% 
of all abortions were done under the age of 24 years.24

The mean gestational age for doing TA was 16 
weeks in the present study. In Iran, due to specific 
rules, TA is only allowed before 18-20 weeks of 
gestation. However, Bazmi et al. showed an average 
gestational age of 10 weeks. It is clear that there is 
a huge difference between Iran and other countries, 
especially non-Muslim ones, regarding religious 
beliefs.13 In another study in Iran, the mean gestational 
age was reported to be 12.8 weeks.18

A number of previous studies showed that maternal 
disease during pregnancy, such as hypertension, 
hypothyroidism, and diabetes would lead to congenital 
anomalies, chromosomal abnormalities, and 
intrauterine growth retardation.18, 25 Indeed, gestational 
diabetes mellitus was reported to be one of the risk 
factors associated with the occurrence of TA and 
spontaneous abortions due to congenital anomalies.26 
As mentioned above, the study results showed 
hypothyroidism as a risk factor for TA, which might 
be due to the high prevalence of endocrine diseases 
(thyroid dysfunction) and thyroid disorders in women 
(11.4%) in Shiraz.27 These findings were supported by 
those obtained by Azizi et al., which indicated that 
maternal hypothyroidism led to intrauterine growth 
retardation, congenital malformation, abortion, and 
stillbirth.28 Levy et al. also concluded that urinary tract 
infection during pregnancy was associated with fetal 
injury and abortion.29 Moreover, various studies have 
shown that the use of assisted reproductive techniques 
increased the incidence of congenital malformations 
by 25-40%.30, 31 Govaerts et al. also found that TA 
would be one of the inappropriate consequences of 
using assisted reproductive tools, such as IVF.32 Many 
of these abnormalities would be treated by abortion if 
detected at early stages.

Fetal Risk Factors
According to the results of this study, the risk 

of TA was two times higher in male fetuses than in 
females, which was supported by the results of studies 
by Bazyar et al., Golalipour et al., and Vatankhah 
et al.33-35 This might be attributed to the increased 
susceptibility and weakness of the male gender in 
the embryonic period as well as the higher rate of 
male births.33, 36

The present study findings showed that the main 
reasons for TA were major thalassemia, cardiac 
disorders, renal disease, and Down syndrome, 
which was in line with the results of Ghodrati et 
al.19 Vatankhah et al. stated that musculoskeletal 
disorders were the major cause of TA.34 This is due 
to the higher prevalence of thalassemia gene (8-10%) 
in Fars province.37, 38

This study had several strengths. The population-
based design and large sample size of the study 

provided generalizability as well as adequate power 
to detect a reduction in composite maternal and fetal 
outcomes. Another strength of the study was its cost-
effectiveness from an economic point of view. One 
other strong point of the study was that the two groups 
were matched with respect to gestational age. However, 
the study limitations included non-registration of the 
parents’ smoking status and mother’s education level, 
which caused these variables not to be examined.

Conclusion

The incidence of TA in this population-based historical 
cohort study was determined for the first time in Iran 
to be 7.54 per 1000 live births. In fact, maternal and 
fetal TA predictors include fetal sex, parental kinship, 
maternal diseases (e.g. gestational hypertension, 
gestational diabetes, hypothyroidism, infertility and IVF 
use, and urinary tract infections) and medications taken 
by mothers. In addition, maternal hypothyroidism and 
parental kinship were the most important risk factors 
associated with TA.
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