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Abstract
Objective: This study aimed to investigating of the epidemiological aspects of infertility and related risk factors in infertile women.
Materials and methods: This cross-sectional study, carried out on 330 infertile women referred to two infertility treatment center of Imam Khomeini Hospital and
Mother center in Sari, Iran, from April 2015 to March 2017.
Results: 54.5% of these women were in the age of 30-39 years, infertility duration in 55.2% was 1-5 years, Body mass index (BMI) in 44.5% of samples was 2630 kg/m2, 54.5% had diploma and associate degree. 63.6% lived in urban areas. 74.5 % of patients reported primary infertility. History of polycystic ovarian syndrome
(PCOs) and pelvic inﬂammatory disease (PID) and poor ovarian reserve were the most common causes and risk factors for the infertility with prevalence 19.42%,
16.81% and 13.91%, respectively. Most underlying disease was thyroid disorders (54.5%). There was found statistically signiﬁcant relationship between residents
of urban areas and infertility duration, endometriosis and educational levels, miscarriage with thyroid. Data analysis performed using IBM SPSS 21 software and
Chi-Square test (p < 0.05).
Conclusion: The results showed that women with infertility in north of Iran were more likely to be older, less educated, and also had overweight. They are more
possible to have ovarian disorders. In these area, thyroid disease more common like Iodine deﬁcient regions. Future research should be focused on the reasons why
majority of women don’t seek treatment for the underline signiﬁcant diseases that may be eﬀects on ovarian function and fertility.

Introduction
Global estimates show that about 1.5 million couples
encounter fertility problems [1,2]. Infertility is de ined as
being unable to pregnant after one year of trying to get without
using contraceptive methods and agents. The incidence is
based on the outcome (pregnancy or live birth) and the target
https://doi.org/10.29328/journal.cjog.1001079

population is from 1% to 5% [2]. The most important factors
in infertility include pelvic in lammatory disease (PID),
sexually transmitted diseases (STD), age, polycystic ovary
syndrome (PCOs), and endometriosis [3-6]. Besides known
diseases that affect women's fertility, socioeconomic factors
can also affect women's fertility and cause problems [7,8].
The prevalence of mental disorders in infertile couples has
https://www.heighpubs.org/cjog
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also been reported to be 33 % and psychological factors along
with physical (psychosomatic) factors must be considered in
infertility treatment [9,10]. In most cases, infertility does not
mean the absolute inability of people to be pregnant, but those
who have need medical help to pregnancy [11]. Prevalence of
infertility in the central areas of Mazandaran province in north
of Iran is reported 4.9% and the rate of untreated infertility
was only 5% [12].
Infertile women are more susceptible to physical,
psychological, and social stressors because of infertility and
its treatment than men. Sexual dysfunctions are also increased
by Infertility. The pattern and prevalence of infertility is a
good indicator of family health and planning for it, but data
on reproductive health and its individual and social aspects
are insuf iciently available [13]. While the most important
and rational approach to reducing the problem of infertility
is, irst, identifying the various causes of infertility and
promoting reproductive health in order to prevent infertility.
The epidemiological aspects and factors affecting infertility
in developing countries are important. Infertility levels and
patterns vary across countries and even across regions within
a country [14]. Given that no studies have been conducted
in the last ten years in Mazandaran province to investigate
the risk factors of infertility, therefore, this study conducted
to investigate the epidemiological aspects and risk factors
associated with infertility in women undergoing ART in north
of Iran, for early identi ication, prevention, and initiation of
treatment.

Materials and methods
This cross-sectional study was conducted by investigating
of the patients who referred to two infertility treatment center
of Imam Khomeini Hospital and Mother center, Sari, in Iran,
from April 2015 to March 2017. Study approved by the medical
Ethical Committee of Mazandaran University of Medical
Sciences with ethic code: (IR.MAZUMS.IMAMHOSPITAL.
REC.1397.067). Sample size determined based on the study
of Karimpour, et al. [12] that was reported, frequency of
infertility in the central part of Mazandaran province was 13%
and at the level of con idence = 95%, level of error (α) = 5%
with the following formula, the minimum sample size was
173. But, according to the available statistics in the Infertility
Centers, the number of samples increased with the discretion
of statistical supervisor.
Z 2 a p (1  p )
n

1

2

d

2

The researchers reviewed the iles of both infertility centers, extracted the required information from the iles of
women who had the inclusion criteria, and recorded them in
the data collection questionnaire. The sampling method was
accessible. Data collection questionnaire included: Demographic and social information (age, level of education, occuhttps://doi.org/10.29328/journal.cjog.1001079

pation, body mass index (BMI), residency, infertility characteristics (type and duration of infertility), underlying disease
include: History of malignancy (lymphoma), thyroid disorder,
hyperprolactinemia, hypertension, hypertriglyceridemia, diabetes, depression, anxiety.
Inclusion criteria include: women 18 years and older who
were referred to infertility treatment and undergoing ART.
Exclusion criteria include: women who had infertility problem
only in their husbands. Data analysis performed using IBM
SPSS 21 software and Chi-Square test.

Results
Demographic and infertility characteristics of all samples
showed in table 1 and descriptive indicators of underlying
disease in table 2. Among the participants, 67 (19.42%)
had the history of (PCOs), 58 (16.81%) history of (PID), 48
(13.91%) poor ovarian reserve, 41 (11.88%) endometriosis,
7 (2%) uterus anatomical disorder, 11 (3.18%) history of
uterine ibroma and 6 (1.73%) ovarian cyst, concurrent
male infertility 46 (13.33) and 46 (13.3%) had a history of
miscarriage.
Women who lived in urban areas had the highest rates
of duration of infertility in 1-5 years and rural patients in
Table 1: Demographic and infertility characteristics of infertile women.
Variable

Frequency (N) (%)

Age (years)

Education

18-29

74 (22.4%)

30-39

165 (54.5%)

40 ≥

91 (27.6%)

High school

81 (24.5%)

Diploma & Associate Degree

180 (54.5%)

Bachelor's degree and higher

69 (20.9%)

Housewife

275 (83.3%)

Occupation

Employee

55 (16.7%)

Urban

210 (63.6%)

Residency
Type of infertility

Body mass index (BMI) kg/m2

Rural

120 (36.4%)

Primary

244 (74.5%)

Secondary

86 (25.5%)

≤ 18.5 (underweight)

16 (4.8%)

18.5-25 (Normal)

126 (38.2%)

26-30 (Overweight)

147 (44.5%)

31-35 (Obesity)

29 (8.8%)

36 ≥ (Severe obesity)

12 (3.6%)

1-5

182 (55.2%)

Duration of infertility (years)

6-10

112 (33.9%)

11-15

25 (7.6%)

16-20

8 (2.4%)

21≤

3 (0.9%)

Table 2: Descriptive indicators of underlying disease of infertile women.
Underlying systemic disease

Frequency (N) (%)

History of malignancy (lymphoma)

1 (1.13%)

Thyroid disorder

48 (54.5%)

Hyperprolactinemia

7 (7.9%)

Hypertension

9 (10.2%)

Hypertriglyceridemia

3 (3.4%)

Diabetes

12 (13.6%)

Depression

2 (2.2%)

Anxiety

7 (7.9%)

https://www.heighpubs.org/cjog

016

Epidemiologic aspects and risk factors associated with infertility in women undergoing assisted reproductive technology (ART) in north of Iran

6-10 years. There was a statistically signi icant relationship
between the duration of infertility and the residency in
urban area, so that the higher percentage of urban patients
had shorter infertility duration (p = 0.001). Also, there was a
signi icant relationship between endometriosis and level of
education (p = 0.04), women with lower level of education
were more likely to had endometriosis. The relationship
between miscarriage and thyroid disorder was con irmed
(p = 0.04). 22% of women who suffer from thyroid disorder
had a history of miscarriage. 16% of people lived in an urban
area had miscarriage, but this rate was reduced to 9% in rural
areas. Although the miscarriage rate was higher in urban than
rural areas, but there was no signi icant relationship between
miscarriage and place of residency (p = 0.07). (p < 0.05 was
signi icant).

Discussion
This study aimed to investigate the epidemiological
aspects of female infertility and the results show that most
of patients (54.5%) were over 30 years and 22.4% under 30
years. Kamali, et al. [15] reported the most common age group
of infertile women was 19-24 years old. This result differed
from result of our study, but in another study in Nigeria by
Ikechebula, et al. [16] infertile women 25 - 34 years were
67.2%. Correia, et al. [7] showed that older patients are more
likely to have infertility. Kelly, et al. [9] also reported similar
results. Perhaps the reason of the difference in results of
various studies, is the cultural differences and time difference
between studies, because in recent years, especially in Iran,
the age of marriage has increased, which can be one of the
important causes of increased infertility [17]. Because the
increasing age of marriage in many societies today, infertility
rate has increased, so dropping the fertility ability of older
women can be expected [18]. Although more and more women
are pursuing higher education at universities every day and
may delay their irst or subsequent pregnancy, informing this
group of women in health planning is bene icial in reducing
infertility and reducing time to pregnancy.
Our study showed that 79% of infertile patients had lower
level of education, and only 21% of infertile women had a
bachelor's degree or higher. A 2014 study of Correia, et al. [7]
showed that women with infertility had lower education which
was like to our study. Also, there was a signi icant relationship
between endometriosis and educational level. Patients with
lower level of education had more endometriosis. Prevalence
of endometriosis in infertile women has been reported as
9% – 50% [19]. Endometriosis is one of the major causes of
infertility, although there is much controversy to prove the
association between endometriosis and infertility, and most
studies suggest this association is based on retrospective
or cross-sectional analyses [20]. Moderate to severe
endometriosis affects the ovaries and adheres and impedes
tubular, uterine, and ovarian motility, these changes will be
associated with infertility and low fertility ability, although
https://doi.org/10.29328/journal.cjog.1001079

there are mechanisms, such as ovarian dysfunction, luteal
insuf iciency, but Luteinized follicles, recurrent miscarriages,
and intraperitoneal in lammation have also been proposed
[21].
The results of this study showed that 44.5% of patients
were overweight and over 11% had severe obesity and obesity.
Correia, et al. like the present study identi ied overweight and
obesity as important factors in female infertility and reported
a signi icant relationship between them [7]. Consistent with
these results, Kelly, et al. [9] showed that infertility patients
had higher weights than other females. Javadim, et al. [22]
examined the smoking status, caffeine intake, and BMI of
infertile women and found that obese patients had signi icantly
higher rates of infertility. In our study, almost no cigarette and
caffeine-related diseases were present, which could be due to
cultural difference.
History of PCOs and PID were the most important causes of
infertility in patients in the present study. According to results
of Mohebbi, et al., most important causes of infertility was
ovarian disorders, which was in line with the present study.
They showed that patients with PCOs were younger than the
healthy group and also had higher testosterone levels [23]. In
our study, thyroid dysfunction and diabetes in infertile women
were 54.5% and 13.6% respectively. Infertility was not
signi icantly associated with underlying disease. Miscarriage
was signi icantly associated with thyroid disorder. Considering
to the endemic nature of hypothyroidism in the north of Iran
and its association with miscarriage in infertile women, more
serious perinatal treatment should be considered in infertile
women seeking modern infertility treatment.

Conclusion
The results of this study showed that infertile women
were older, with a lower level of education and overweight
or obesity. Also, those had ovarian disorders, PCOs, which is
one of the causes of their infertility. Future research should be
focused on the reasons why majority of women don’t seek the
underline signi icant diseases that may be effects on ovarian
function and fertility.
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