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Abstract
Background: According to the World Health Organization (WHO)'s clinical, epidemiological and demographic defi-
nitions, infertility is an inability to become pregnant within one, two or five years of exposure to pregnancy, respec-
tively. Inconsistent infertility-related definitions and various methodological approaches make it difficult to compare
quantitative data in this regard and consequently, have negatively influenced estimating the prevalence of infertility.
The present study reviewed the results of a large population-based survey on how the clinical, epidemiological and de-
mographic definitions of infertility produce different results in terms of infertility prevalence in Iran and subsequently,
compared the findings in order to find the right time of treatment-seeking by couples.

Materials and Methods: This community-based, cross-sectional study was carried out by Avicenna Research Insti-
tute in the urban and rural parts of Iran between 2010 and 2011. Using cluster sampling, the reproductive history of
17,187 married women aged 20-40 years, was recorded. Totally, 1011 clusters were randomly selected according to
post office codes, proportional to the population of the province. Descriptive and inferential statistical analysis of the
data was carried out by SPSS statistical software.

Results: The prevalence of primary infertility based on the WHO’s clinical, epidemiological and demographic definitions
were 20.2, 12.8 and 9.2%, respectively. In addition, secondary infertility rate was 4.9%.

Conclusion: Infertility estimates over a two-year exposure period made a 50% decrease in infertility rate; however,
increasing exposure period to five years made no significant difference in infertility rate. The findings showed that most
of the couples will get pregnant within two years of unprotected sexual intercourse and thus, need no treatment. Due to
practical difficulties in estimating the prevalence of primary infertility, the reference limit for time to pregnancy, should

be reconsidered and giving more time to younger women to become pregnant, seems reasonable.
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Introduction

According to the World Health Organization (WHO),
about 60 to 80 million couples in the world have diffi-
culties in getting pregnant and suffer from infertility as a
universally common problem. Obesity, increasing rate of
sexually transmitted diseases (STDs) and life style chang-
es increased the prevalence of infertility (1). In the most
recent years, the factor of life style was shown to play
an important role in decrement of fertility and increment
of the use of assisted reproductive techniques (ART) (2).
Since infertility may change demographic patterns and
lead to economic, social and health complications, differ-
ent groups of sociologists, epidemiologists and research-

ers in medical sciences focused on it. In order to under-
stand the magnitude and scope of infertility, it is necessary
to consider the infertility definition, socio-demographic
context and the study population (3).

Inconsistent definitions of infertility and various
methodological approaches make it difficult to com-
pare the quantitative data and have negatively influ-
enced estimating the prevalence of infertility (3, 4). In
demography, infertility refers to women who are sexu-
ally active and do not use any contraceptive methods
but unable to have a live birth. Demographers focus
on the end-point of the fertility process because demo-
graphic analysis of infertility is often based on second-
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ary data such as the Demographic and Health Surveys
(DHS). Although in sociological studies, the most
prominent issue is giving birth to a live baby which is a
key problem for couples who suffer from infertility, it
is clinically important to know whether the woman has
difficulties in conceiving or in carrying a pregnancy to
term. This different attitude relatively explains the di-
versity in infertility-related definitions in research and
practice (5, 6). Other controversial issue is the time of
trying to get pregnant. Based on the clinical definitions,
infertility is failure to achieve a clinical pregnancy af-
ter 12 months or more of regular unprotected sexual
intercourse (7, 8). According to the WHQO’s epidemio-
logical and demographic definitions, infertility is an in-
ability to become pregnant within two or five years of
exposure to pregnancy, respectively (9). It seems that
the exposure time of five years reduces biases and con-
sequently, the fertile population is not classified as in-
fertile (4). Secondary infertility is the inability to bear a
child, either due to the inability to become pregnant or
the inability to carry a pregnancy to a live birth follow-
ing either a previous pregnancy or a previous ability to
carry a baby to term (9, 10).

In order to avoid over- or under-treatment, the right
time of treatment-seeking by couples should be inves-
tigated. Not considering this issue may result in unnec-
essary costs and iatrogenic complication of assisted re-
production such as ovarian hyper-stimulation syndrome
(OHSS), multiple pregnancies in the short-term, and
shortage of required resources in the long-term. The
present study reviewed the results of a large population-
based survey on how the definition of infertility affect
the infertility prevalence in Iran. The present study also
provided the prevalence of primary infertility (in all
provinces) and secondary infertility in Iran.

Materials and Methods

The community-based, cross-sectional study is part
of a population-based cross-sectional survey on the re-
productive history of Iranian women conducted by the
Avicenna Research Institute in 2010 and 2011 in the
urban and rural parts of Iran. The study and its writ-
ten consent form were approved by the Research Eth-
ics Committee of Avicenna Research Institute (No:
29/51/7509). Date of pregnancy, child birth, method of
contraception, contraceptive use, stopping and switch-
ing contraceptive methods, desire to become pregnant,
previous history of abortion or miscarriage, beginning
or stopping infertility treatments and divorce were re-
corded. These data were required for completing the
reproductive history of each woman and providing an
accurate estimate of the infertility prevalence because
measuring continuous exposure to the risk of pregnan-
cy over a period of one year is complicated and de-
tailed information about reproductive history is neces-
sary (11). Before distributing the questionnaire to the
participants, it was piloted in three phases. The study
sample consisted of Iranian married women aged 20
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to 40 years old. We only recruited women aged 20-40
years old to reduce recall bias in taking reproductive
history. Overall, the reproductive history of 17,187
women aged 20-40 years was recorded.

We used randomized cluster sampling, in which
1000 clusters were determined based on the propor-
tion of the population in every province. In provinces
such as Ilam, Kohgiluyeh and Boyer-Ahmad and South
Khorasan, the number of clusters reached 12. Finally,
1011 clusters were determined according to the postal
codes and 17 questionnaires were completed in every
cluster. Data collection was carried out by 280 trained
and qualified interviewers. The interviewers selected
households in the field according to postal codes and
regional map and recorded the subjects’ demographic
characteristics as well as their reproductive history.
Written informed consent was obtained from all the
participants in this study.

Statistical analysis

Primary infertility was estimated using a quantitative
method based on the reproductive history of participants.
Primary infertility was defined as inability to have live birth
in women who are sexually active and do not use any con-
traception after 12 months. To assess the primary infertility
rate, the reproductive history of the participants was used
as discussed in more detail in previous papers (11, 12). The
study data was statistically analyzed using SPSS software
(SPSS Inc. Chicago, USA Version 11.5), including descrip-
tive statistics (mean, range, frequency and distribution) and
analytic statistics (Chi-square and t test). It should be noted
that a P<0.05 was considered significant.

Results

The present study included 2216 rural women and
14971 urban women. According to the findings, among
17178 women aged 20 to 40 years old who participated
in the study, a total of 456 participants (16.3% of sub-
jects with primary infertility and 3.3% of total num-
ber of participants) were infertile until the completion
of the interview. Primary infertility rate, based on the
definition of infertility in clinical practice, was 20.2%
(2783 individuals) and secondary infertility rate was
4.9% (36 subjects). Table 1 shows the prevalence of
primary infertility in every province based on the defi-
nition of infertility in clinical practice. The prevalence
of secondary infertility could not be estimated in each
province.

Figure 1 depicts the prevalence of infertility based on
the period length of exposure to unprotected sexual in-
tercourse that varied from 12 months to 5 years. All
seeking-treatment women were considered infertile. We
only considered part of this group who got pregnant in the
first year after marriage or contraceptive discontinuation,
fertile women. With increasing the exposure period to
five years, the prevalence of infertility decreased to 9.2%

(Fig.1).
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Table 1: Prevalence of primary infertility in different provinces of Iran
based on clinical definition

Name of province n (%) Prevalence (%) 2SE
East Azarbayejan 765 21.05 0.21
West Azarbayejan 680 26.24 0.26
Tlam 323 12.04 0.12
Ardebil 1020  33.1 0.33
Isfahan 306 18.05 0.18
Alborz 204 16.81 0.17
Bushehr 221 21.31 0.21
Tehran 3230  18.85 0.19
Cha-harmahal & Bakhtiyari 204 25.17 0.25
South Khorasan 204 36.21 0.3621
Khorasan-e- Razavi 1054 18.96 0.19
North Khorasan 204 18.67 0.19
Khusestan 901 23.89 0.24
Zanjan 238 21.61 0.22
Semnan 204 20.08 0.20
Sistan & Baluchestan 578 11.56 0.12
Fars 884 20.77 0.21
Qazvin 323 17.11 0.17
Qom 340 27.21 0.27
Kordestan 456 14.33 0.14
Kerman 561 18.45 0.18
Kermanshah 425 22.48 0.22
Kohgiluyeh & Boy-erahmad 204 19.77 0.20
Golestan 425 9.52 0.10
Gilan 680 23.81 0.24
Lorestan 408 12.53 0.13
Mazandaran 850 21.23 0.21
Markazi 340 19.05 0.19
Hor-mozgan 340 23.21 0.23
Hamedan 357 23.13 0.23
Yazd 255 21.39 0.21
Total 17187 20.17 0.20

SE; Standard error.

5 Year 4 Year 3 Year 2 Year 1 Year

=== nfertility rate

Fig.1: Prevalence of primary infertility according to exposure period to the
risk of conception.

There was a significant difference in age during the

first conception attempt between the infertile and fertile
groups (P<0.001). The findings related to the distribution
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of fertile and infertile couples according to women’s age
at time of attempt to get pregnant (no contraception af-
ter marriage or contraceptive discontinuation after mar-
riage) are presented in Table 2. It is worth mentioning that
45.0% of the participants were <19 years old on their first
attempt to get pregnant. Only 45% of participants with
primary infertility (1255) received medical treatments.
Among all the study participants (n=1255), the major-
ity (82.6%) were presented first to gynecologists because
of infertility problems. It should be noted that referral to
specialized centers such as hospitals and infertility clin-
ics was lower than that observed for private gynecology
clinic.

Table 2: Age distribution of women at the first time of attempt to get pregnant

Women’s age (Y) Fertile Infertile Total

n (%) n (%) n (%)
<14 526 (4.8) 273 (9.8) 799 (5.7)
15-19 4241 (38.5) 1178 (42.3) 5419 (39.3)
20-24 4411 (40.0) 944 (33.9) 5355 (38.8)
25-29 1559 (14.1) 304 (10.9) 1863 (17.2)
30-34 259 (2.3) 72 (2.6) 331 (2.4)
>35 22(0.2) 12 (0.4) 34 (0.2)
Total 11018 (100) 2783 (100) 13801 (100)

Discussion

Generally, infertility and sub-fertility definition is im-
portant to manage infertility appropriately (13). Health
care providers should be aware of the prevalence of infer-
tility to estimate the likelihood of seeking and undergoing
infertility evaluation and treatments. Therefore, there is
a need to have a consistent definition for infertility to be
used in clinical practice and epidemiological researches
(6). In addition to the importance of data collection and
analysis to estimate infertility prevalence (11), inconsist-
ency among definitions of infertility across research and
clinical practice, can lead to different estimates which
makes it difficult to manage infertility.

Also, it should be noted that the infertility prevalence
rate in Iran is higher than the global level (12), and infer-
tility has become a national public health problem. Hence,
the present study examined the prevalence of infertility
in Iran based on different definitions and compared the
results subsequently. The prevalence of primary infertil-
ity in Iran was 20.2% based on the classic definition used
in the clinical practice. Accordingly, one fifth of Iranian
couples experienced primary infertility. The results of the
present study were similar to other national surveys with
regard to the prevalence of primary infertility (based on
the classic definition) (14-16). Infertility estimates over a
two-year exposure period showed a 50% decrease in in-
fertility rate; however, increasing the period length to five
years made no remarkable difference in infertility rate. In-
fertility estimates over a two-year exposure period in the
present study were similar to those reported by Safarine-
jad (17) in Iran for the same exposure period. Consistent-
ly, Gnoth et al. (13) reported that the duration of unwanted



non-conception is the main factor in spontaneous fertility.

Mascarenhas et al. (4) suggested considering five-year
exposure period for an accurate infertility measurement
because longer exposure periods decrease the possibility
of the recall bias and are less likely to categorize fertile
people as infertile. In another study conducted on infer-
tility, Larsen concluded that the WHO’s epidemiologi-
cal definition which considers an exposure period of 24
months is more applicable in both research and clinical
practice. They divided subjects into infertility and sub-
fertility categories and considered those who get pregnant
after 12 months and before 24 months as sub-fertile in-
dividuals (6). The results of the present study are in line
with the results of the Larsen’s study according to which,
it seems that considering two-year exposure period pro-
duce more accurate results in identifying infertile individ-
uals and is helpful to be used both in clinical practice and
epidemiological research. It can be concluded that clinical
definition of infertility suggested by the WHO may lead
to over-treatment and increase in potentially life-threaten-
ing OHSS and multiple pregnancies. Bushnik et al. (18)
found that considering questions about the “use of birth
control in the previous 12 months”, “the regular sexual
activity in the previous 12 months”, and “trying for preg-
nancy” or “pregnancy intent” in the clinical definition of
infertility, results in a lower rate of infertility prevalence.

Unlike the study done by Mascarenhas et al. (4), ex-
tending the exposure period to five years made no re-
markable difference in infertility rate in the present
study. As a result, five-year exposure period cannot be
considered a good criterion in the clinical practice or
national policy makings. However, delayed fertility in
couples trying to conceive for two years is seriously im-
portant, and needs thorough examination to understand
the causes of infertility.

In addition, women'’s age is also an effective issue during
the first conception attempt and should be considered in
studies estimating the infertility prevalence. There was a
significant difference between fertile and infertile couples
in terms of women’s age in the first conception attempt.
The first conception attempt was defined as not using con-
traception after marriage or contraceptive discontinuation
after marriage. Unlike expectations, the infertile partici-
pants were so young (<19 years old). Over half of the in-
fertile participants were less than 20 years old in their first
pregnancy attempt and the number of participants over
35 years old was very few. Although the sample size was
too small to draw any relevant conclusions on the effect
of higher age on infertility, the effect of women’s age as
reflected by decreased pregnancy chance among women
over 35, cannot be ignored in presenting an appropriate
definition for infertility rate. It was suggested that the age
range of 19 to 30 years is the appropriate age for Iranian
women to conceive and in fact, teenage pregnancy is not
suggested due to its risk for mother and baby (12). Gu-
runath etal. (19) suggested that an appropriate clinical def-
inition should consider both exposure period and the fe-
male age. Moreover, Gnoth et al. (13) recommended that
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a basic infertility evaluation following failure to achieve
a pregnancy after 6 cycles, identifies couples with seri-
ous infertility problems and may decrease over- or under-
treatment despite the age factor. According to this study,
couples with good prognosis such as unexplained infertil-
ity may be encouraged to wait longer because there is no
chance for fertility even through treatment, though others
may take advantage of undergoing early ART. Consider-
ing the above-mentioned studies, for women of <35 years
old, it is suggested to perform a basic infertility evaluation
after at least one year and at most two years of unsuc-
cessful conception attempts. For women of <35 with no
definitive cause of infertility, it is suggested to continue
attempting to conceive and seek medical treatments af-
ter two years of trying, whereas for women of >35 years
old, it applies after six months of attempting to conceive.
Since inability to have a child after two years is a serious
issue, it is not reasonable to delay the treatment. Unfor-
tunately, a high percentage of girls in low- and middle-
income countries marry before the age of 18 years old. If
there is a fertility problem in women aged under 18 years,
it will be better to delay fertility treatments.

Based on the present study, current infertility rate (i.e.
3.3%) indicates that about 3 percent of all women of
reproductive age have infertility problems and current
national facilities, including 70 fertility centers, of the
country should support them. Similarly, current infertility
rate was reported 3.3, 6.4 and 4.3% in studies conducted
by Rostami Dovom et al. (14), and Vahidi et al. (15), re-
spectively. Recent studies reported a secondary infertility
rate of about 3 to 8%, which is consistent with the present
study (14, 20).

It was reported that just less than half of participants
with delayed fertility referred to the specialists for infer-
tility treatments. According to Rostami Dovom et al. (21),
about 56% of women with delayed first pregnancy sought
to undergo treatment. Boivin et al. (22) reported that 56%
of couples with infertility problems were seeking treat-
ment and stated that lack of access or limited access to
fertility services is the probable reason for unwillingness
to undergo infertility treatment. However, the researchers
acknowledged that the demand for infertility treatment is
approximately similar in different countries (including
developed and developing countries). It is noteworthy
that seeking infertility treatment is completely different
from giving suitable services. It seems that limited ac-
cess to appropriate fertility services, high cost of related
services and no insurance coverage are among the most
important reasons why infertile couples do not refer for
the treatment. Out of 70 fertility centers in Iran, over 25
ones are in the capital and other provinces suffer a seri-
ous limitation in this regard (23). However, more quanti-
tative and qualitative studies are needed to examine the
treatment-seeking behavior among infertile couples in
Iran due to cultural and social aspect of infertility, espe-
cially considering the stigma associated with infertility in
Iran (24). The limitation of present study was including
only women of 20-40 years old to prevent recall bias; so,
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the results might not be extended to all of the infertile
women’s population.

Conclusion

In the present study, we found that most of the partici-
pants got pregnant with no infertility treatment over a
two-year exposure period and women’s age (<19 years
old) is one of the most important reasons of delayed
pregnancy. Due to practical difficulties in estimating the
prevalence of primary infertility, it seems that the refer-
ence limit for time to pregnancy should be reconsidered
in future studies and giving more time to younger women
seems reasonable. As the resources are limited, follow-
ing this policy can greatly reduce costly diagnostic pro-
cedures and additional treatments. Since infertility is a
serious issue after two years of unsuccessful attempt, it
is not reasonable to delay the diagnostic and therapeutic
approaches. Caution must be taken in applying these find-
ings to the clinical practice and more studies are required
to choose an accurate criterion for both clinical practice
and national policy-making.

Acknowledgements

This study was financially supported by a grant from
Academic Center for Education, Culture and Research
(ACECR). The authors gratefully acknowledge ACECR
Branches in all provinces across the country for their
contribution to data collection. The authors confirm that
there are no known conflicts of interest associated with
this publication.

Authors' Contributions

MM.A., K.K., K.M., Z.B.A.; Participated in designing
the study and managing the project. K.M, M.Sh., F.R,,
K.K.; Extensively contributed to data analysis, interpre-
tation of the data and drawing conclusion. F.R.; Was in-
volved in collecting the data, reviewing the literature and
drafting the manuscript. All authors edited and approved
the final version of this manuscript for submission. In ad-
dition, they all participated in finalizing the manuscript
and approved the final draft.

References

1. Ombelet W, Cooke |, Dyer S, Serour G, Devroey P. Infertility and
the provision of infertility medical services in developing countries.
Hum Reprod Update. 2008; 14(6): 605-621.

2. Jesse DE, Walcott-McQuigg J, Mariella A, Swanson MS. Risks
and protective factors associated with symptoms of depression in
low-income African American and Caucasian women during preg-
nancy. J Midwifery Womens Health. 2005; 50(5): 405-410.

3. Thoma ME, McLain AC, Louis JF, King RB, Trumble AC, Sundaram
R, et al. Prevalence of infertility in the United States as estimated

Int J Fertil Steril, Vol 13, No 2, July-September 2019

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

by the current duration approach and a traditional constructed ap-
proach. Fertil Steril. 2013; 99(5): 1324-1331.e1.

Mascarenhas MN, Cheung H, Mathers CD, Stevens GA. Meas-
uring infertility in populations: constructing a standard definition
for use with demographic and reproductive health surveys. Popul
Health Metr. 2012; 10(1): 17.

Larsen U, Menken J. Measuring sterility from incomplete birth his-
tories. Demography. 1989; 26(2): 185-201.

Larsen U. Research on infertility: which definition should we use?
Fertil Steril. 2005; 83(4): 846-852.

Kamath MS, Bhattacharya S. Demographics of infertility and man-
agement of unexplained infertility. Best Pract Res Clin Obstet Gy-
naecol. 2012; 26(6): 729-738.

Zegers-Hochschild F, Adamson GD, de Mouzon J, Ishihara O,
Mansour R, Nygren K, et al. The International Committee for Moni-
toring Assisted Reproductive Technology (ICMART) and the World
Health Organization (WHO) revised glossary on art terminology,
2009. Hum Reprod. 2009; 24(11): 2683-2687.

Rutstein SO, Shah IH. Infecundity, infertility, and childlessness in de-
veloping countries. Calverton, Maryland, USA; ORC Macro: 2004.
Cui W. Mother or nothing: the agony of infertility. Bull World Health
Organ. 2010; 88(12): 881-882.

Akhondi M, Kamali K, Ranjbar F, Shafeghati S, Ardakani ZB, Shir-
zad M, et al. Introducing a Quantitative method to calculate the
rate of primary infertility. Iran J Public Health. 2012; 41(12): 54-59.
Akhondi MM, Kamali K, Ranjbar F, Shirzad M, Shafeghati S, Be-
hjati Ardakani Z, et al. Prevalence of Primary Infertility in Iran in
2010. Iran J Public Health. 2013; 42(12): 1398-1404.

Gnoth C, Godehardt E, Frank-Herrmann P, Friol K, Tigges J, Fre-
undl G. Definition and prevalence of subfertility and infertility. Hum
Reprod. 2005; 20(5): 1144-1147.

Rostami Dovom M, Ramezani Tehrani F, Abedini M, Amirshekari G,
Mehrabi Y. Prevalence of primary and secondary infertility among
18-49 years old iranian women: a population-based study in four
selected provinces. Hakim Research Journal. 2014; 16(4): 294-301.
Vahidi S, Ardalan A, Mohammad K. Prevalence of primary infertil-
ity in the Islamic Republic of Iran in 2004-2005. Asia Pac J Public
Health. 2009; 21(3): 287-293.

Kazemijaliseh H, Ramezani Tehrani F, Behboudi-Gandevani S,
Hosseinpanah F, Khalili D, Azizi F. The prevalence and causes of
primary infertility in iran: a population-based study. Glob J Health
Sci. 2015; 7(6): 226-232.

Safarinejad MR. Infertility among couples in a population-based
study in Iran: prevalence and associated risk factors. Int J Androl.
2008; 31(3): 303-314.

Bushnik T, Cook JL, Yuzpe AA, Tough S, Collins J. Estimating the
prevalence of infertility in Canada. Hum Reprod. 2012; 27(3): 738-
746.

Gurunath S, Pandian Z, Anderson RA, Bhattacharya S. Defining
infertility--a systematic review of prevalence studies. Hum Reprod
Update. 2011; 17(5): 575-588.

Direkvand Moghadam A, Delpisheh A, Sayehmiri K. The trend of
infertility in Iran, an original review and meta-analysis. NPT. 2014;
1(1): 46-52.

Rostami Dovom M, Ramezani Tehrani F, Abedini M, Amirshekari G,
Hashemi S, Noroozzadeh M. A population-based study on infertility
and its influencing factors in four selected provinces in Iran (2008-
2010). Iran J Reprod Med. 2014; 12(8): 561-566.

Boivin J, Bunting L, Collins JA, Nygren KG. International estimates
of infertility prevalence and treatment-seeking: potential need and
demand for infertility medical care. Hum Reprod. 2007; 22(6):
1506-1512.

Sadeghi MR. Access to Infertility Services in Middle East. J Reprod
Infertil. 2015; 16(4): 179.

Ranjbar F, Behboodi-Moghadam Z, Borimnejad L, Ghaffari SR, Ak-
hondi MM. Experiences of infertile women seeking assisted preg-
nancy in Iran: A qualitative study. J Reprod Infertil. 2015; 16(4):
221-228.




