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Abstract

Background
Worldwide, the median prevalence of infertility is 9%, but rates in different countries vary from 3.5–16.7%.
Infertility, which is de�ned by the World Health Organization (WHO) as the failure to conceive after 12
months of unprotected regular sexual intercourse, is not considered a medical condition but carries a
social stigma and can greatly impact a couple’s self-esteem and wellbeing. There are a number of risk
factors associated with infertility such as: genetic background, age, socio-economic factors, and health
care including treatment of sexually transmitted diseases. We have achieved the �rst population-based
study on the prevalence of infertility in reproductive aged women in Mongolia, and the factors that
in�uence it.

Method:
We conducted a population-based, cross sectional study in 4 regions of Mongolia and the capital city,
Ulaanbaatar: East, West, Central Khangai, Central, and Ulaanbaatar. Our questionnaire consisted of
categories that in�uenced infertility such as: socio-economic status, lifestyle factors, health, reproductive
history, present status and sexual function. Trained staff conducted face-to-face interviews with the
participants.

Results
A total of 1,920 couples residing in 4 regions of Mongolia and the capital city, Ulaanbaatar were studied.
The median prevalence rate was 7.2%, which is similar to the worldwide infertility rate of 9%. Primary and
secondary infertility was 2.5% and 5% respectively. Sexual transmitted diseases (STIs) contributed to
secondary infertility. Our study showed that the most important risk factors for infertility were rural living
and low levels of education. Only 14.8% of infertile patients received hormone therapy, and even fewer
infertile patients (0.8%) received in vitro fertilization (IVF) treatment.

Conclusions
Our study shows that two most signi�cant risk factors for infertility were: reliving in rural communities
and having a low level of education. Occupational conditions, and monthly household income were not
signi�cant risk factors for infertility. Since this is the �rst population-based study in Mongolia we were not
able to measure trends in infertility prevalence but intend to do so in the future.

Background
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Infertility, as de�ned by WHO, is the failure to conceive after at least 12 months of regular unprotected
sexual intercourse [1]. Infertility is a medical problem that carries a social stigma and leads to a decrease
in the quality of life, emotional instability, and low self-esteem [2]. There are around 186 million married
women in developing countries between the ages of 15 and 49 that are infertile [3]. Worldwide, the overall
median prevalence of infertility is 9% but varies from 3.5 to 16.7% in different countries [4]. This re�ects
differences in risk factors such as socio-economic status, educational level, culture and available health
care [5]. It is for this reason that infertility is more prevalent in less-developed countries.

Primary infertility is de�ned as couples that do not achieve a pregnancy after one year of unprotected sex,
while secondary infertility, is de�ned as couples who have had at least one pregnancy, but are no longer
unable establish a pregnancy. In an analysis of 277 health surveys from 190 nations, primary infertility
had an occurrence of 1-1.99% while secondary infertility was 13% [6]. Mongolia has one of the highest
rates of secondary infertility. This can largely be attributed to high rates of sexually transmitted infections
(STIs). For instance, the rate of gonorrhea among women and men in Mongolia is 3.3% and 2.9%
respectively, while chlamydia was 19.5% and 15.6% respectively [7].

A comparison of infertility between Mongolian men and women showed that the female infertility rate
was 45.8%, while for males it was 25.6%. Unexplained infertility had rate of 9.8%, with a combined rate
for couples of 18.8% [8]. In Mongolia, the major factors in�uencing female infertility were tubal adhesions
and endocrinal factors, while in the male they were varicocele, azoospermia and testicular damage [9].

Infertility studies in Mongolia have mainly been hospital-based with limited epidemiological studies. In
addition, differences in age, demographics and methods all factor into contrasting outcomes. Therefore
accurate assessment of infertility using epidemiological studies are crucial in order to provide high
quality assessment, treatment, and management. We have striven to achieve the �rst population-based
study on causative factors leading infertility in women of a reproductive age in Mongolia.

Methods
We conducted a population-based cross-sectional study from September 2016 to 2018 in the 4 regions of
Mongolia as well as the capital city of Ulaanbaatar. Mongolia’s provinces are divided into 4 regions based
on geographical and economic factors: East, West, Central Khangai and Central, while the capital city
Ulaanbaatar is viewed as a separate region. For the study we selected married couples who were citizens
of Mongolia and who had been living together at least one year at a permanent residence in one of the
selected regions. The women were between 20–45 years of age while there was no age selection for men.
Couples excluded from the study were those who had lived apart for longer than 3 months, used birth
control in any form, were presently breastfeeding, or those women in early menopause. The Mongolian
National University of Medical Sciences approved these studies (No 16/3/2016-16).

The appropriate sample size was calculated by taking the average international rates of infertility of
around 8–10%. International infertility rates were used to calculate the appropriate sample size since
there were no previous infertility studies undertaken in Mongolia. With an allowable error of 5% and a
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con�dence level of 95%, a total sample size of 2000 couples was required for the study. A simple random
sampling strategy was proportionally applied for each province, resulting in: Ulaanbaatar (n = 575); the
central region represented by Umnugobi (n = 150) and Orkhon province couples (n = 218); the Western
region represented by Govi-Altai province (n = 300); the Eastern provinces represented by Dornod (n = 163)
while the Khangai region was represented by Darkhan (n = 174), and Khuvsgul province (n = 220). Our
questionnaire consisted of categories that in�uenced infertility such as: socio-economic status, lifestyle
factors, health, reproductive history and status along with sexual function and fertility. Trained
interviewers conducted face-to-face interviews.

For our study we used WHO’s de�nition of infertility as “a disease of the reproductive system de�ned by
the failure to achieve a clinical pregnancy after 12 months or more of regular unprotected sexual
intercourse” [1]. Couples who were unable to achieve a clinical pregnancy were classi�ed as having
primary infertility, while secondary infertility was de�ned as couples that were unable to achieve a clinical
pregnancy either before or after treatment. We calculated the epidemiology of infertility from female data
as recommended worldwide.

Data analysis was performed using the Statistical Program for Social Sciences (SPSS v 20, IBM).
Continuous measurements were shown as mean standard deviation (SD) and categorical variables were
expressed as percentages. For statistical analysis distributions were compared using Pearson’s chi-
square test and Fisher’s exact test when appropriate. Binary logistic regression analyses were then
performed within each subgroup, adjusting for confounders. For comparison of variables t-test and
ANOVA test were used; 95% con�dence interval was considered statistically signi�cant p < 0.05.

Results

Study Population
Our study consisted of Ulaanbaatar city and four geographic and economic regions of Mongolia (West,
East, Central and Khangai). Total of 1920 couples were included. The characteristics of the couples are
shown in Table 1.

Table 1 shows the characteristics of the female participants: age, Body Mass index (BMI), occupational
conditions, and educational level.

As de�ned by WHO, 7.2% (n = 138) couples were infertile with 2.2% (n = 42) having primary infertility, and
5% (n = 96) with secondary infertility. The prevalence of infertility in the 4 regions and Ulaanbaatar is
shown in Table 2. Table 2 shows the prevalence of infertility in 4 regions of Mongolia and the capital city
Ulaanbaatar. The prevalence of infertility is signi�cantly higher amongst rural couples than those in
urban areas (p < 0.001).

The age of the female is well known to be a key factor in fertility (Fig. 1).
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In agreement with previous studies, women between 40–45 years of age had the highest rate of infertility
(10.6%) compared to women between 20–24 years of age who had a low infertility rate (1.4%) (n = 40)(p 
< 0.0001). Using a binary logistic regression, we �nd that each additional year of maternal age increases
the risk of infertility by 1% (OR: 0.012 CI: 1.03–1.08, p < 0.0001).

We have divided the participants into age groups and have calculated the risk in comparison to the 20–
24 year age group (Table 3)

Table 3 shows that infertility increases with increase in maternal age with the 40–45 year age group
being at the highest risk (OR: 8.402 CI: 2.45–27.5, p < 0.0001).

Risk Factors For Infertility
We divided our participants into two groups of infertile and fertile females. Adjusting for age (aOR) with a
95% CIs we calculated for the association between infertility and risk factors among women. Using social
factors such as educational level, monthly household income, region of residence, and occupation
conditions we calculated the odds ratio. Social factors, such as: occupational conditions and monthly
household income were not a signi�cant risk factor, but rural residency and lower levels of education had
a signi�cant impact on fertility (Table 4).

Table 4 shows the socio-economic risk factors that affect infertility. The highest risk factors for infertility
were the level of education and rural living.

A questionnaire was used to evaluate lifestyle factors that impacted infertility. Factors such as physical
activity, smoking and alcohol consumption were assessed (Table 5)

Table 5 shows lifestyle factors, which affect fertility.

Calculating aOR intrauterine growth-retardation, ectopic pregnancy had a 2.1 and 2.6 times the risk for
infertility, respectively. A key risk factor for infertility is the diseases of the female reproductive system.
Therefore, we used the participant’s self-reported gynecological history to calculate the risk it imposed.
Gynecological chronic diseases played a major role in the development of infertility, along with
participants who had a gynecological operative history (95%) with a risk of 3.4 times more.

Clinical Consultations For Infertile Couples
Only 29.7% (n = 41) of infertile women in the study received some form of treatment for their condition
(Fig. 2). This was broken down as follows: 77.5% (n = 107) of infertile women sought clinical consultation
regarding their infertility, while 22.5% (n = 31) never sought clinical consultation. Of those who sought
clinical consultation, 44%( n = 62) had radiological and laboratory testing. Of those infertile women that
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were tested only 29.7% received some form of treatment. Most treatments were hormonal therapy but
assisted reproductive technology (ART) was hardly used (Fig. 2).

Figure 2 shows the types of treatment for infertile women. Most infertility was treated with hormone
therapy while intrauterine insemination (IUI) or in vitro fertilization (IVF) was seldom used.

Although the same de�nition of infertility and study methods were used, the prevalence of infertility
varies greatly between nations due to governmental policy on reproduction, inclusion criteria, the age of
the participants, socio-economic values and other factors (Table 6). Larsen et al.’s study of primary and
secondary infertility in sub-Saharan Africa showed a prevalence of primary and secondary infertility of
3% and 5% respectively [10]. This was in keeping with our study, which showed a prevalence of primary
and secondary infertility of 2.2% and 5% respectively. However, their de�nition of infertility as 5 years or
more of failure to conceive was not the same as our de�nition of infertility, which was 12 months of
failed conception. Both Mongolia and the Sub-Saharan region had a high rate of gonorrhea and
chlamydia [11, 12], which are risk factors for secondary infertility and could explain the similar results of
the two studies.

Discussion
Infertility in a population in Ulaanbaatar, and four regions of Mongolian was 7.2% and this is in
agreement with similar studies from around the world that had a median infertility prevalence ranging
from 6.9–9.3% [4] (Table 6). A population-based study conducted in our neighboring country China, had a
prevalence of 15.5% [13]. Some nations or regions had a high prevalence of infertility such as Iran
(17.3%) [14, 15], Western Siberia (16.7%)[16], and Australia (17.3%)[17]. However, it should be noted that
another study from Perth, Australia showed an infertility prevalence of 3.5%[18].

There are a number of risk factors that contribute to female subfertility and it is important to diagnose
these carefully in order to treat patients appropriately [19]. Risk factors which vary between different
regions of the world, include: the genetics of the population, socio-economic factors, differences in
government policy, health care, nutrition, age of the participants, and the level of STIs present in the
population [20]. Our study shows that important risk factors for infertility in Mongolia are: age of the
participants, rural community living, and the level of education of the couple. High levels of STIs
contributed to secondary infertility [20].

Infertility is expected to change in populations over time. In a US National Health report it was shown that
infertility fell from 8.5% in 1982 to 7.4% in 2002 [21]. Further declines in infertility were seen in 2006 [22].
These declines in infertility may be due to improved nutrition and general health of the population and
improvements in assisted reproductive techniques. In Mongolia we were unable to look for these trends
as this was our �rst report, but we hope in the future to conduct further studies in infertility.

Strengths And Limitations:
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Our study used a population-based method consisting of 4 regions and the city of Ulaanbaatar; this
resulted in our study being very effective in terms of sample size and method. We used only one
de�nition to determine infertility, which limited us to using strict inclusion criteria. We used a self-
reporting method to assess infertility and this can be subject to bias.

Conclusions
Our study shows that two most signi�cant risk factors for infertility were: reliving in rural communities
and having a low level of education. Occupational conditions, and monthly household income were not
signi�cant risk factors for infertility. Since this is the �rst population-based study in Mongolia we were not
able to measure trends in infertility prevalence but intend to do so in the future.

Abbreviations
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IVF
in vitro fertilization
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Standard deviation
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Statistical Program for Social Sciences
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Sexually transmitted infections
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Figures

Figure 1

The age of the female is well known to be a key factor in fertility (Figure 1).
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Figure 2

Treatment for Infertile Couples
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