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Background. Chronic diseases such as uncontrolled diabetes, some types of heart disease, and hypertension are of the
most common risk factors for high risk pregnancies and spontaneous or therapeutic abortions.

Objectives. To investigate the legal abortion caused by heart disease, blood disorders, diabetes and hypertension as referred to foren-
sic medicine centers in Fars Province from 2007 to 2013.

Material and methods. In a retrospective, cross-sectional study, samples consisted of all documents of people referred to forensic
medicine centers in Shiraz since 2007 to 2013, comprising of 1664 files. Data collection tools included a demographic forum and the
checklist of abortion causes. SPSS.16.0 was applied to analyze the data through descriptive statistical analysis.

Results. The most frequent age group was 25-29 years at 31.5% (n = 522) and the lowest was over 40 years old at 4.15% (n = 70). The
statistical report of the reasons for legal abortion permission were 19% (n = 63), 24.4% (n = 81), 10.54% (n = 35), and 8.13% (n = 27) due
to heart problems, blood disorders, hypertension, and diabetes mellitus, respectively. Most frequent legal abortion permits by foren-
sic medicine due to maternal causes were between the years of 2011-2012 at 17.8-28% (n = 59-93). The relationship between legal
abortion permission at The Forensic Medicine Center at different years and maternal ages was statistically significant (p < 0.00001).
Conclusions. The most common prevalent reason of abortion was Blood Disorder — 81 patients (24.4%) and heart disease — 63 cases
(19%). It is essential that family education and prevention of repeated pregnancies be done with high-risk women. Also, initiation of
pregnancy care at lower gestational age in identifying risky pregnancies and timely control of complications must also be undertaken.
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Background

Insecure abortion is still one of the main reasons for the
death of mothers, accounting for 14.5% of all maternal deaths
globally [1].

The General Assembly, attended by the leaders of 189 coun-
tries, signed a statement on the eight Millennium Development
Goals in 2000, the intent of which was to improve the lives of wom-
en, men and children [2]. The agreement demanded a reduction in
the world’s maternal mortality ratio by 75% from 1990 to 2015.
Therein, absolute prevention and reduction in maternal mortality
was introduced as an indicator of maternal health progress [3]. The
maternal mortality ratio is, hence, the most important indicator
that reflects the situation of progress.

In most developing countries, mortality, pregnancy-related
complications and childbirth are considered as the first causes of
death and disability among women aged 15 to 49 years [4]. Abor-
tion in non-standard and illegal conditions is still considered as the
first cause of maternal death in developing countries [5]. Abortion

is the result of pregnancy termination, usually before the embryo or
fetus is capable of independent life (outside the womb) [6]. A WHO
meta-analysis shows that the most important direct causes of ma-
ternal death are bleeding, high blood pressure, miscarriage and in-
fection. In addition, both postpartum and antepartum depression
are considered as the premier pregnancy related complication [7].
In the Islamic Republic of Iran, abortion of a fetus is restricted
to certain legal and religious conditions, but at the moment, despite
these conditions, a number of people attempt abortion using secret
illegal and unhealthy methods that in some cases, come with failure
or even serious complications for the mother and fetus [8, 9].
When continuation of pregnancy threatens the mother’s life
or health or exacerbates her disease complications, therapeutic
abortion is a solution enabled by legal permission and medical fo-
rensic certification. Fetal abortion is not acceptable in Iran and other
Islamic religions except for medical conditions or when the health
of the mother is at risk [10]. Currently, there are various legislations
as to fetal abortion. Moreover, religious, cultural, and moral be-
liefs are effective in the implementation of abortion law [11].
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The right to liberty, moral strategy [12] and the right to re-
productive health [13] are of the major human rights that are
sometimes used as a justification for the presence or absence
of abortion supervisory approaches. Annually, the occurrence
of abortion is about 46 million worldwide. About half of these
abortions occur in developing countries and are mostly unsafe
[14]. There are no official statistics on abortion in Iran; several
studies have reported 80,000 abortions per year [15]. Other
studies have shown that induced and unsafe abortions engen-
der serious complications such as maternal mortality, uterine
rupture and sepsis [16].

At different times, several threatening risk factors come
about during pregnancy. The classification of high-risk pregnan-
cies include maternal underlying disease, socioeconomic fac-
tors, the history of risk factors in previous pregnancies and the
risk factors associated with the current pregnancy that may oc-
cur during it [17]. The prevalence of high-risk pregnancies var-
ies from country to country, for example, in northern India, it is
31.4% [18] and in Tunisia — 59.5% [19]. Moreover, it is reported
that the prevalence of high-risk pregnancies varies in different
regions of Iran [20].

Pregnancy is stressful for the mother even in the best con-
ditions. Such maternal stress and anxiety increases when it is
combined with unexpected maternal medical problems due to
underlying diseases, fetal ilinesses that already exist or when
it is combined with complications of pregnancy [17]. Women
who experience high-risk pregnancy may encounter physical,
psychological and socioeconomic consequences imposed by
the nature of treatment and the potential need for long-term
care at home or in the hospital. They have to adapt their life-
style to the new situation, and, therefore, it is followed by the
negative effects of stress and anxiety for themselves and their
family [21].

Some studies that have reviewed the experiences of family
planning service providers with regard to the causes of unwant-
ed pregnancy report that issues such as “service provider sys-
tem problems”, “service recipients features” and “capabilities
of family planning devices” are reasons for unwanted and un-
planned pregnancy. Regarding the problems of service provid-
ing systems, some issues such as poor education and inefficient
counseling, cultural and linguistic problems in communicating
with the recipients of services, the influence of people around
pregnant women on their belief and choice of the service recipi-
ent, are reported. In addition, disagreement or disapproval of
husband in the spouse’s use of family planning tools, poor qual-
ity of family planning devices in relation to private sector equip-
ment and the lack of providing counseling for men in the centers
for the provision of family planning services are also reported as
further causes of this problem [22].

What are the major causes of abortion and its prev-
alence?

Valvular heart disease (VHD) is one indication of therapeu-
tic abortion since it endangers the health of both mothers and
delivery [23]. Statistically, to the extent of 52%, cyanotic heart
disease and pulmonary hypertension are leading causes of ma-
ternal mortality [24]. The afflicted should consult with their
healthcare provider to prevent pregnancy. Otherwise, they
must be under special care if gestation accrued [25].

Gestational diabetes is the most common metabolic disor-
der in pregnancy. In the United States, it involves about 5 per-
cent of all pregnancy complications. The worldwide number
of patients with type 2 diabetes is 285 million, approximately
5% of the adult population in 2010. This figure will increase to
about 438 million in 2030, [26, 27]. Iran’s Ministry of Health re-
ported 7.7 percent as the prevalence of type 2 diabetes among
people aged 25 to 64 years in 2008. Diabetic patients are more
prone to cardiovascular disease, depression, and kidney and eye
disease compared to normal individuals [28]. A review study,

which was conducted on the prevalence of GDM in Iran, states
that the prevalence of GDM was reported between 1.3 percent
and 8.9 percent in different areas in Iran in 2008. Its prevalence
was 4.4 percent in women without risk factors in Tehran and 10
percent in women having at least one risk factor [29]. According
to the results of another study, Asians were identified as the
race at high risk for gestational diabetes. However, there are dif-
ferent statistics due to the variety of races and ethnicities, dif-
ferences in lifestyle and nutrition, socio-economic status, lack of
an equal protocol for diagnosis and screening [30]. Stillbirth (fe-
tal death at or after 20 to 28 weeks of pregnancy), miscarriage,
pre-eclampsia, and macrosomia were reported in the studies on
patients with gestational diabetes [31].

Hypertension differences were also major causes (preva-
lence of 5.9%) of maternal death during pregnancy [32]. The
study conducted by Mettu and Ethiopia reveals that the preva-
lence of hypertensive disorder was 2.4% in 2010-2013. The ma-
jority of women afflicted (82.6%) were 18 and 34 years old.

Fetal complications included abortion (10.7%), preterm
birth (31.4%), and birth death (120.37 cases in 1000 births) [33].
Increased permitted therapeutic abortion leads to transfer of
abortion laws from the field of crime to health and welfare [34].
Repeated visits into forensic medicine centers for abortion and
lack of similar studies prompted us to do this study. Thus, this
study aimed to investigate the legal abortion caused by heart
disease, blood disorders, diabetes, and hypertension as referred
to forensic medicine centers in Fars Province since 2007 to 2013.

Objectives

Primary purpose: To investigate the frequency of legal abor-
tion brought about by heart disease, blood disorders, diabetes,
and hypertension and others.

Secondary purpose: To investigate the frequency of mater-
nal cause of legal abortion in different parental age groups.

Material and methods

Study design

This is a retrospective, cross-sectional study.

Setting

Forensic medicine centers in Iran, Shiraz within 2007-2013.

Participants and study size

The study population consisted of 1664 documents of peo-
ple referred to forensic medicine centers in Shiraz from 2007
to 2013. About 1325 (79.6%) listed a fetal cause and 339 docu-
ments (20.4%) showed maternal causes for abortion (the exact
causes of maternal causes are clear in seven cases due to per-
sonal and judicial appeals).

Variables

The types of variables encountered in the study included de-
mographic characteristics, causes of abortion that are approved
under Iranian law and through forensic center permission to
perform (legal permission), mother’s addiction and kind of ad-
dictive substances (cigarettes, alcohol, medical drugs). Of note,
mother's addiction information is not discussed in the article.

Data sou rces/measurement

After obtaining written permission from Shiraz University
of Medical Sciences and the Department of Forensic organiza-
tions, the researcher referred to the clinical examination cen-
ters to study the files. Researchers completed the checklists and
other parts of the pre-designed questionnaire. The checklists of
obstetric variables and the maternal cause of abortion were re-
corded in the questionnaires.
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Statistical analysis

SPSS, version 16, was applied for data analysis using descrip
tive statistical analysis. Chi-square was used in order to calculate
the correlation of demographic characteristics and parental age
a level of 0.05 was considered significant.

Ethical considerations

This research project was approved by the local Ethics Com
mittee of Shiraz University of Medical Sciences and written in
formed consents were obtained from all the participants. The
research proposal No. was 7754, and was financially supportec
by the students research committee, Shiraz University of Medi
cal Sciences.

Results

In women, the most frequent age group was 25-29 years — at
31.5% (n = 522) and the lowest was over 40 years old — at 4.15%
(n = 70). With regard to the husband, the most and least frequent
age was between 30-34 years and below 20. The highest frequen-
cy of educational level was diploma (high school graduation and
before entering university) — at 42.6% (n = 709) and illiteracy — at
9.31% (n = 155) in women and husbands, respectively. The statisti-
cal report of legal abortion permissions were 19% (n: 63), and 24.4%
(n: 81) due to heart disease and blood disorders, respectively.
The most frequent abortion was due to maternal heart disorders
in women aged 30-34 years — at 39.7% (n = 25) and subsequent,
the age group of 35-39-year-olds — at 39.2% (n = 19) and, finally, at
the age 40 and above — at 22.2% (n = 14). Among other maternal
causes, about 10.54% (n: 35) obtained legal abortion permission
due to hypertension. The most frequent age among mothers with
hypertension who had abortions was at the age of 30-34 years — at
37.1% (n = 13) and 35-39 years — at 34.3% (n = 12), respectively. In
addition, about 8.13% (n: 27) obtained legal abortion permission
due to gestational diabetes. The most frequent age among moth-
ers with gestational diabetes who had abortions was at the age of
30-34 years — at 44.4% (n = 12) and 35-39 years — at 25.9% (n = 7),
respectively (Table 1). Of the husbands of wives permitted abortion
—at 30.7% (n = 102), most were in the 30-34 age groups (Table 2).

The most prevalence of legal abortion to maternal causes was
within the year 2012 — at 28% (93 cases) (Figure 1).

depression
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heart disease diabetes 8.1%
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Figure 1. Maternal cause of abortion in the referred to files: Fars
Province Forensic Medicine Centers from 2007 to 2013

Discussion

According to this study, heart disease and hematologic disor-
ders were the most common indications for legal abortion. This was
in accordance with a study done by Sadr, wherein cardiovascular
disease was the most common (28%) indication for Legal abortion
to maternal causes, and 36% of all therapeutic abortions was ma-
ternal based. The mean age of those who obtained legal abortion
was 29.4 years of age [35]. Other research results are consistent
with the results of our study. For example, from 205 annual cases
of sought legal permission, 144 obtained permission for abortion,
of which 88% were issued for fetal abnormalities and 12% due to
illness of the mother. The most common diseases in the fetus were,
brain and skull abnormalities, and in the mothers, cardiovascular
diseases and hematologic abnormalities [36]. Although the most
common cause of maternal abortion is similar to our study, the
prevalence of maternal causes in the study of Astaraki et al. is less
than (12% vs 20.4). Moreover, Ghadipasha et al. [37] saw 32% vs
20.4% and Tofighi saw 36% vs 20.4% [38]. Additionally in another
study, which was done on 112 pregnant women with heart disease,
about 82 cases (73%) had successful delivery, 32 cases (27%) had
abortion and there was one case with term stillbirth [39].

Table 1. The frequency of material cause of legal abortion in different maternal age in the Files Referred to Fars Province Forensic
Medicine Centers from 2007 to 2013

Mother age Mother cause Total
depres-  diabetic blood dis- immunol- cancer liver bladder  heart
sion ordered ogy disease  disorder disease
Under 20 | Count |3 0 1 14 9 0 0 0 0 27
% 27.3% 0% 2.9% 17.3% 16.4% 0% 0% 0% 0% 8.1%
20-24 1 0 0 26 14 0 0 0 2 43
9.1% 0% 0% 32.1% 25.5% 0% 0% 0% 3.2% 13.0%
25-29 4 7 3 23 22 1 6 11 3 80
36.4% 25.9% 8.6% 28.4% 40.0% 5.9% 35.3% 42.3% 4.8% 24.1%
30-34 1 12 13 9 6 1 7 10 25 84
9.1% 44.4% 37.1% 11.1% 10.9% 5.9% 41.2% 38.5% 39.7% 25.3%
35-39 1 7 12 6 4 10 4 3 19 66
9.1% 25.9% 34.3% 7.4% 7.3% 58.8% 23.5% 11.5% 30.2% 19.9%
40 & up- 1 1 6 3 0 5 0 2 14 32
per 9.1% 3.7% 17.1% 3.7% 0% 29.4% 0% 7.7% 22.2% 9.6%
Total 11 27 35 81 55 17 17 26 63 332
100% 100% 100% 100% 100% 100% 100%
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Table 2. The frequency causes of legal abortion with different father age in the Files Referred to Fars Province Forensic Medicine Cen-

ters from 2007 to 2013
Father age Mother cause Total
depres- diabetic blood dis- immunol- cancer liver urology  heart
sion ordered disease  disorder disease
Under 20 | Count |2 0 0 7 1 0 0 0 0 10
% 18.2% 0% 0% 8.6% 1.8% 0% 0% 0% 0% 3%
20-24 2 0 1 15 8 0 0 1 1 28
18.2% 0% 2.9% 18.5% 14.5% 0% 0% 3.8% 1.6% 8.4%
25-29 2 1 1 11 13 0 2 1 3 34
18.2% 3.7% 2.9% 13.6% 23.6% 0% 11.8% 3.8% 4.8% 10.2%
30-34 2 11 10 21 20 1 7 15 15 102
18.2% 40.7% 28.6% 25.9% 36.4% 5.9% 41.2% 57.7% 23.8% 30.7%
35-39 3 11 14 18 9 10 6 5 27 103
27.3% 40.7% 40% 22.2% 16.4% 58.8% 35.3% 19.2% 42.9% 31%
40 & up- 0 4 9 9 4 6 2 4 17 55
per 0% 14.8% 25.7% 11.1% 7.3% 35.3% 11.8% 15.4% 27% 16.6%
Total 11 27 35 81 55 17 17 26 63 332
100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
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The necessity of education as a useful strategy should not be
ignored due to the young age pyramid in Iran. Receiving precise rec-
ommendations from the experts seems to be required for mothers
at risk [36].

In our study, the most frequent cause of abortion permission
was gestational diabetes at the age of 30-35 years (37.1%). Type
2 diabetes makes up about 90 to 95 percent of all those afflicted
with diabetes and it usually occurs at over 40 years of age and is
considered the most common and important metabolic disease in
human [40]. Its long-term complications include cardiovascular dis-
ease, stroke, blindness, amputation, and kidney disease [41]. The
prevalence of pre-gestational diabetes increased from 3.1 per 1,000
live births in 1996-1998, to 4.7 per 1,000 in 2002-2004 [42]. Ac-
cording to a study done in Denmark, from 1985 to 2003, 165 out of
573 cases with gestational diabetes (29%) had lost their pregnancy
in the first trimester due to spontaneous and therapeutic abortion,
stillbirth, neonatal death, or major congenital abnormalities detec-
tion [43]. In a retrospective study, about 91 women with gestational
diabetes (74 patients with type 1 and 17 women with type 2 diabe-
tes) were examined during their pregnancy with singleton and good
perinatal outcome. The result showed that 60 women had abor-
tions due to diabetes (48 women [80%] with type 1 and 12 [20%)]
patients with type 2 diabetes). Suboptimal metabolic control and
mothers’ age were the most two predisposing factors in the first tri-
mester abortions in women with pre-gestational diabetes. In mod-
ern medicine, despite the improvement in metabolic control, dia-
betes is considered as the strongest factor in the changes of fetus
development especially during the first trimester of pregnancy [44].

Another study was conducted on pregnancy with affected neo-
nates (n = 90) and pregnancies with normal neonates (n = 209) from
February 2007 to December 2012 in Kashan. The results showed
that in diabetic mothers, the risk of abortion increased during the
third and fourth weeks of pregnancy, thus, the incidence of neural
tube defects (NTDs) was reported to be 2.33 in 1,000 births. The risk
of abortion is associated with diabetes with NTD-affected neonates
4.9 (1.9-12.8) and in obese mothers 5.4 (1.3-21.8) [45]. Thus, con-
sidering the proportions of spontaneous losses/abortion in women
with type 1 or type 2 diabetes, there is a need for special attention,
hence, emphasis has been placed on pre-conception care [46]. Re-
searches show that due to changes in lifestyle and diet of people in
different countries, the incidence of diseases such as diabetes and
gestational diabetes is increasing, and women with gestational dia-
betes or who are susceptible to type 2 diabetes, face increased risk
i ildbi ital anomalies have been asso-
[47]. So, by plan-
2ducational needs
their health stan-

dards promoted and the problems and illnesses that are at risk
mitigated [48]. Also, considering that parietal increase has a di-
rect relationship with maternal and fetal complications, family
planning education and prevention of repeated pregnancies is
essential [49].

In the present study, about 10.54% (n: 35) of all listed pa-
tients received abortion permission due to hypertension. Most
women suffer from pre-eclampsia, eclampsia, and chronic
hypertension during their pregnancy and postpartum. Pre-ec-
lampsia and eclampsia mostly occur within the second trimes-
ter and rarely up to six weeks after giving birth. Its main cause is
still undefined, but appropriate medication can reduce its nega-
tive signs and side effects, but pregnancy termination is the final
and certain cure.

According to a review study, the prevalence of pre-eclamp-
sia and eclampsia is 4.6% (2.7-8.2%) and 1.4% (1-2%), respec-
tively. Eclampsia and pre-eclampsia are more common in the
first pregnancy and in women with obesity, high blood pressure,
and diabetes. They are also more prone to perinatal mortality,
placental abruption, and maternal cardiovascular disease [50].
In another study done in Kerman within 2009-2011, preeclamp-
sia and heart disease were introduced as the most common
direct and indirect factor in maternal death. Preeclampsia and
heart disease induce some deficiencies in all stages of pre-ges-
tation, during pregnancy and post-partum [51]. In a cross-sec-
tional study of pregnant women referred to the gynecology de-
partment in 103 Tehran hospitals (center of Iran), 5170 patients
were interviewed, and 252 had preeclampsia. Herein, the num-
ber of spontaneous abortions is associated with the number of
would-be mothers afflicted with preeclampsia. The incidence of
abortion in patients with pre-eclampsia was 1.28 (1.03-9.91).
The results are consistent with that of our study [52]. Another
study was conducted on the predictors of abortion in western
Iran in Hamedan province from April 2013 to March 2014. The
results showed that the chances of abortion for each five years
of age increase — at 1.85 (1.30-1.92) and with abortion history
— at 3.43 (2.03-5.79). However, no significant correlation was
found between abortion and body mass index, previous birth
history, low birth weight, congenital anomalies and high blood
pressure [53].

In a study in Iran on 2705 participants, 17% had experienced
at least one illegal abortion. One-third of abortions (33%) were
conducted with indirect providers. Most women (84%) had ex-
perienced abortion complications that had required hospitaliza-
tion [54]. Hence, according to the registered therapeutic abor-
tion law in Iran in 2005, abortion permission (especially before
insufflation of the soul) is issued in the case of serious dangers
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and clinical or medical hazards that threaten her life. In addi-
tion, due to maternal psychological problems that endanger
both her life and her baby — such as severe depression, or sui-
cide, therapeutic abortion was allowed [55].

Finally, since midwives are known as being an effective
member of the health team, and are often in the clinical setting.
They can be effective in providing spiritual and health advice
(such as control of anxiety and negative thoughts and patterns
of proper sleep, exercise and nutrition, relaxation exercise dur-
ing pregnancy) and increasing the morale aspect of mothers.
What is more, pregnancy education to parents can reduce ma-
ternal stress and transfer these pressures to other family mem-
bers [56-58]. In addition, spirituality-centered counseling can
be effective in controlling post-abortion depression in high-risk
pregnancies and leading to its control. Lastly, pregnancy educa-
tion to parents can reduce maternal stress and transfer these
pressures to other family members and eventually lead to de-
creased depression and anxiety [59-60].

Limitations of the study

Deficiencies in the files posed limitations of this study, so that
the type of disease (heart disease, blood disorders, and diabetes)
was not defined in detail. Furthermore, only the general name of
the disorder or the system was encountered. In addition, demo-
graphic data, pregnancy history, and socioeconomic status of the
parents were not recorded. Finally, the case study was retrospec-
tive and due to file defects, it was not possible to complete it.

Strengths of the study

The strengths of this research is that it made it possible to
investigate the long-term interval of legal abortions in married
people.

Conclusions

According to the findings, about 62% of those who were re-
ferred to medical abortion had heart disease, hypertension and

diabetes. Physicians or experts’ diagnosis and preference is the
criteria in this regard. Therefore, studies show that despite the
provision of family planning services in urban and rural health
centers in Iran, for the prevention of high-risk pregnancies that
lead to abortion, and for reducing the incidence of unplanned
pregnancy, there is a need for improving the quality of family
planning service. Improvement herein will provide counseling,
enable husband participation, raise the level of knowledge, im-
prove the attitudes of service providers towards family planning
and enhance the quality of family planning devices (34). In addi-
tion, mothers need to refer to educational-therapeutic centers
to be aware of the physical, mental, spiritual, and religious com-
plications that accompany abortion.

Another point is that the law allows a woman to abort in
a situation where the mother’s health is at risk, yet this in a con-
text wherein abortion is forbidden in the Muslim country of Iran.
Hence, there is also a high degree of precision about the cause
of abortion (maternal or fetal), which must be confirmed exactly
by three doctors with complete para-clinical documentation.

The implication of this study is the importance of planning
for the use of contraceptives for mothers with advanced inter-
nal diseases. There is also a need to hold maternity educational
courses on maternal and fetal problems in high-risk pregnan-
cies.

Therefore, for identification of high-risk pregnancy and
timely control of its complications, it is essential to train families
about observing family planning, pregnancy prevention, plan-
ning for pregnancy and pre-pregnancy counseling, starting pre-
natal care during pregnancy and lower gestational age.
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