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Abstract

Background: Infertility has a varied impact on multiple dimensions of health and
functioning of women.

Objective: We aimed to identify the burden of infertility and its influencing factors
based on a population based study conducted in four provinces of Iran.

Materials and Methods: A sample of 1126 women, aged 18-45 years, was selected
using the multi stage, stratified probability sampling procedure; those met the
eligibility criteria were invited for further comprehensive interview. This study used
the definition of infertility proposed by World Health Organization “the woman has
never conceived despite cohabitation and exposure to pregnancy for a period of 1
year”.

Results: The overall prevalence of lifetime infertility and current primary infertility
were 21.1% (95% CI: 18.4- 23.8) and 6.4% (95% CI: 4.8-8) respectively. The
probability of first pregnancy at the end of 2 years of marriage was 94% for all ever-
married women. Infertility were observed as significantly higher among women age
31-35 (OR: 4.6; 95% CI: 1.9-11.5; p=0.001) and women with more than 9 years of
education (OR: 2.8; 95% CI: 1.5-3.3; p<0.0001).

Conclusion: The necessities of modern living have compelled many women to
postpone childbearing to their late reproductive years; however they must be
informed of being at risk of infertility with ageing.

Received: 27 October 2013
Revised: 1 March 2014
Accepted: 14 May 2014

Key words: Infertility, Prevalence, Female, Sterility, Population based study.

Introduction

million couples around the world and is

still increasing (1-3). A demographic

study in 2002 by the World Health
Organization (WHO) on developing countries
(except China) indicated that 186 million
women have been infertle (4). The
prevalence of current infertility in developed
and less developed countries, based on a
systematic review, was between 3.5-16.7%
and 6.9-9.3% respectively (2). Infertility is not
only a health problem but also a social and
emotional problem, especially in some
cultures and sometimes it leads to divorce (5,
6). ldentification of the burden of infertility in
each country has a critical role in evidence
based decision making, however to achieve
this goals the accurate calculation of primary
infertility rate is significantly important. Lack of
access to a universal definition for primary
infertility and precise methodology to

Infertility affects approximately 60-80

determine infertile women and the population
exposed to the risk of fertility have a great
impact on the estimated infertility prevalence
and its influencing factors.

Another study has reported the prevalence
of primary infertility in developed and less
developed countries at 6.6-26.4% and 5-
25.7% respectively (7). The prevalence of
primary infertility has been reported in China
9%, in America 10-15%, in Siberia about 16%
and in Australia 19% (6). The rate of primary
infertility in various reports has been reported
8-21.9% (8). This figure is significant because
infertility in the world is estimated 8-12% by
the WHO (9). Some studies in Iran have
estimated current primary and lifetime
infertility between 2.8-3.4% and 21.9-24.9%
respectively (10-13). There is no report about
secondary infertility rate in any ones.

The estimations of diseases prevalence are
used to surmise the burden of disease, to
estimate the need rate of healthcare services,
to compare the incidence of disease in
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different societies and also to test the trend of
disease. In such estimations, the prevalence
rate of infertility as a health problem is not an
exception. Infertility treatment costs impose a
large economic burden on health systems as
well as families and social insurance systems
often rebuff infertility treatments due to their
high costs (14). It seems that the difference in
prevalence of infertility in different countries
and even in a region in addition to different
biological and epidemiological factors is
rooted in definitions used in each study (2).
Infertility is divided into three main groups of
primary infertility, secondary infertility and
lifetime infertility. The primary infertility is
defined differently based on the variable of
waiting period length. In clinical definition,
infertility is referred to lack of fertility after one
year of consistent and unprotected sexual
intercourse (15).

This term is also considered two years by
epidemiologists (15, 16). They believe that
many couples who are considered infertile
through assuming one-year period, with a little
patience, develop into fertile in the second
year, therefore, they are more circumspect in
defining infertility (8, 16). In adjusted definition
of infertility in 2008 by the American Society
for Reproductive Medicine (ASRM), infertility
is referred to as the failure to become
pregnant after 12 months or more of
continuous and unprotected sexual
intercourse and it is suggested to begin the
evaluation and treatment based on clinical
history and physical examinations in over 35
years women, after 6 months (17). At the
same time, the demographers define infertility
as failure to give live birth in women who had
active sexual intercourse not using any
contraceptive method (18). In addition to
biological and organic factors inducing
infertility, several demographic, socio-
economic and anthropometric factors have
been reported as the factors that mainly
affected infertility. Age, age of marriage, place
of living, race, adiposity has influence on
infertility, in some studies (8, 19).

We aimed to investigate the prevalence of
infertility in a population-based study of 18-49
years old Iranian women recruited from urban
areas of four provinces of Iran and specify the
effective underlying factors.

Materials and methods
This study was a cross-sectional study.

After obtaining approval from the Ethics
Committee of the Research Institute for

Endocrine and Metabolism Sciences of
Shahid Beheshti University of Medical
Sciences, the study population was selected
by using stratified, multistage probability
cluster sampling method, with a probability in
proportion to size procedure, was used. The
subjects of the present study were recruited
using cluster sampling method from 4
randomly selected provinces of Iran (Golestan
in East, Qazvin in North, and Kermanshah in
West and Hormozgan in South). The detailed
protocol of sampling method was reported in
another published article (20). Sample size
was calculated based on these parameters:
p=0.085 [5], a=0.95, d=0.025, cluster design
effect =2 and a non-response rate =0.15.

A total number of 1126 non-menopausal
women age 18-49 were recruited for the
purpose of the present study after obtaining
written consent. We excluded unmarried
women (n=105), those who had never have
willingness for pregnancy (n=43), those with
less than one year time from their pregnancy
willingness (n=34), widows or divorced women
(n=36) and those whose marriage long were
less than one year (n=20). A standard
comprehensive questionnaire (The content
validity of the questionnaire was assessed by
15 gynecologists and reproductive health
experts of Shahid Beheshti and Tehran
Medical Science universities. The reliability of
the questionnaire was assessed using test-
retest and inter-rater methods, both confirmed
by r=0.91 and r=0.85, respectively.) including
information on  socio-demographic  and
reproductive variables was completed, during
face-to-face interviews by trained staff
members of local medical universities and a
trained supervisor monitored the process in
each district.

Current primary infertility refers to couples
who have not ever become pregnant after at
least 1 year of unprotected intercourse
(according to the answer to these question
"how long after you have attempted to get
pregnant? Or, if they had used contraception
“how long after stopping your contraceptive
method you became pregnant for the first
time? ") and "have you ever been pregnant?"
(13). Secondary infertility refers to couples
who have been pregnant at least once, but
are not able to get pregnant when they
attempt to conceive for the next time
(according to the response to the question
“have you had pregnancy delay for your
second pregnancy (over one year passed
from your tendency to become pregnant or in
case of using contraceptive methods more
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than one vyear after outage of method).
Lifetime infertility was defined as having any
delay (more than one year) to get pregnant
during their life regardless of whether or not
has the child now. The guestion was used to
determine lifetime infertility rate.

Statistical analysis

The data were analyzed by Statistical
Package for the Social Sciences, (SPSS)
version 15.0, SPSS Inc, Chicago, lllinois,
USA. The concepts of descriptive statistics
(absolute frequency, relative frequency, mean,
standard deviation and median) as well as
calculation of 95% confidence interval were
employed considering sampling design. T-
tests were used to compare the means of
continuous variables with normal distribution
and chi? statistical test was used to compare
gualitative variables. 95% confidence interval
was used to estimate prevalence rate of
primary and secondary infertility. In all tests,
the significance level of p<0.05 was
considered. The multiple logistic regression
tests were used to find the relationship of
independent factors associated with the dual
dependent variable of primary infertility.

Results

Among the 1126, premenopausal women
age 18-45 participating in this study, 888
persons were met our eligibility criteria for the
purpose of the present study.

The demographic and anthropometric
characteristics of the study participants are
presented in table I. The meantSD of age of
women was 34.8+6.9 years; about 1/3 of
women had diploma level of education and
8.2% of women were illiterate. Overweight,
defined as body mass index of 25-29.9 kg/m?,
was observed in 41.7% of women. Overall,
among 888 women had attempt for more than

Table 1. The Characteristics of study participants

one year for pregnancy, 93.5% were ever
pregnant and 6.4% ones never get pregnant
(current primary infertility). Among women with
delay in first pregnancy 103 (56%) have been
seeking treatment. The prevalence of lifetime
infertility, current primary infertility and
secondary infertility in this study was 21.1%
(95% ClI: 18.4-23.8), 6.4% (95% CI: 4.8-8) and
7.8% (95% CI: 6-9.6) respectively. cause of
primary infertility, after unknown causes
(39.4%), were related respectively to an-
ovulation (25.7%), male factors (17.3%),
uterine causes (8.7%) and tubal factor (2.9%).
The main causes of secondary infertility were
unknown causes (30.4%), an-ovulation
(29.3%), male factors (26.2%), tubal factor
(7.7%) and uterine problems (7.2%).

There were significant statistical difference
between average age of marriage for women
with a history of primary infertility and women
with normal fertility (34.3+7.1 vs. 36.416.2,
respectively (p=0.001), however, no significant
difference was found between the average
ages of marriage of their partners. There was
a significant statistical difference between
average years of schooling for women with a
history of primary infertility and average years
of schooling for women with normal fertility
(8.6+4.4 vs. 7.01+4.2 years, p<0.001) (Table
II). Using the logistic regression model, the
odds ratio (95% CI) of infertility for women age
31-35 and those age >35 compare to women
age <25 were 4.6 (1.9-11.5) and 2.9 (1.2-7.1),
respectively.

Among all other variables inserted to
model, besides women’s age, the infertility
was more observed among those with more
than nine years of education (OR: 2.8; 95%
Cl: 1.5-3.3), (Table 1llI). There was no
significant  statistical difference  between
infertility in reason of male factor as a sub
categorical cause of infertility and spouse’s
age.

Characteristics

Number

%

Age( year)
18-30
21-40
>41
Menarcheal age
Mean (SD)
Median
Year of education
0 (illiterate)
1-9
10-12
>12
BMI (kg/m?)
<24.99 (normal)
25-29.99 (over weight)
>30 (obese)
Spouses marriage age Means(SD)

257
418
213

13.4 (1.6)

13

72
429

24.7 (5.9)

28.9

24

8.3
48.9
32.8

10

30
47.1
28.3
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Table I1. The Comparison of characteristics of infertile women with fertile women

Primary infertility

Infertile women Fertile women p-value
Age at interview(year) 343171 36.4 £6.2 0.001
Age at current marriage(year) 20.1+ 34 19.3+3 0.001
Spouse’s age at marriage time(year) 248+53 244+6.5 0.33
Education years 86+4.4 7.01+4.2 0.000
Body Mass Index(kg/m2) 284+4.4 27.9+5.1 0.063
*Data are presented as mean+SD.
Table I11. Odds Ratio with 95% confidence intervals for infertility in reproductive age women according to their demographic
characteristics
Characteristics p-value Odds Ratio (95% CI*)
Age(year)
<24 - (Ref) 1
25-30 0.136 2.1(0.8-5.23)
31-35 0.001 4.6 (1.9-11.5)
>36 0.01 2.9 (1.2-7.1)
Education (year)
<9 - (Ref) 1
>9 0.000 2.8 (1.5-3.3)

*ClI: confidence interval

Discussion

Despite the heavy burden and impact of
the infertility, estimations regarding its
prevalence are limited. The reported
prevalence of infertility ranges between 3.5%
to 22% in various countries, depending on the
recruitment process of the study population,
the criteria used for its definition and the
method used to estimate fertility situation of
each woman (21-24). Defining the population
at risk of infertility is difficult and without extra
details, it is not possible for responder or even
interviewers to find the true answer. The
present population based study demonstrates
a high prevalence of lifetime infertility among
reproductive age Iranian women. Whereas the
current primary infertility rate was 6.4%,
however about one fifth of women (21.1%)
had more than one year delay for pregnhancy
that forced them seeking medical treatment.

Among various demographic
characteristics, infertility has mainly affected
by ageing; the problem that will be observed
in modern societies which compelled many
women to postpone childbearing to their late
reproductive years. Our lifetime estimation of
infertility is in agreement with study conducted
by Barooti et al among women living in Tehran
in reproductive age and Vahidi et al, however
is much more than that was reported by Safari
Nejad et al (21.1% vs. 8%) (8, 10, 11).
Recruitment strategy and various definitions
for primary infertility could possibly explain
part of this controversy. Infertility in other parts
of theworld has different prevalence. Using
the same definition, as we used, primary

infertility was 15.7% in Canada compare to
3.9% in Pakistan and 9.1% in Nepal (21, 22).
This difference is most considered where the
probability of primary infertility in couples of
industrialized countries is estimated at 10-
15% (21).

In addition to various socio-economic
situation and different ethnicity, lack of
uniformity for the method of calculating
primary infertility rate hamper comparative
studies between populations. Gurunath et al
emphasizes that the difference in definitions
used on primary infertility, even in a single
population, resulted a wide range of
estimation for infertility from 6.8-38.6% (16,
22, 25). Various questions have been
proposed to be asked for precise estimation of
infertility; among them Larsen suggested the
question "How long after sexual intercourse
you became pregnant?" The other questions
that have been highly used for self-reported
infertility are: Have had you ever experienced
difficulty in conceiving”? and “How long have
you unprotected intercourse for at least 2
years” (22).

The estimated prevalence of secondary
infertility in the present study was 7.8% (95%
Cl: 6-9.6). There were also various
estimations for secondary infertility in different
countries from 7% in Scotland to 23% in some
African countries such as Central African
Republic (26, 27). This difference in the rate of
secondary infertility could be partly explained
by the possible situations resulted it. In some
countries, it is mainly caused by genital
infections; sexually transmitted infections
(STI) are responsible for more than half of
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their secondary infertility (28). In addition to
the sexually transmitted diseases another
cause of secondary infertilities is due to
mismanagement of previous pregnancies that
will encounter women with problems in future
pregnancies including insecure abortions,
long-term rupture of amniotic sac, post-
delivery infections as well as retention of
placenta in uterus and its subsequent
infections (29).

However, unlike other studies, in this study
the most common cause of secondary
infertility after unknown factors, was an-
ovulation (28.9%); it could be explained by
the high prevalence of polycystic ovarian
syndrome; 14.6% using Rotterdam definition
and 8.5% using NIH criteria (30, 31). The high
incidence of unexplained infertility in this study
could be due to lack of specific laboratory
tests to diagnose the exact cause of infertility
and just relying on the statements of samples.
The results of this study indicate that the age
of marriage of women has a clear effect on
the prevalence increase of infertility. The
impact of this factor on infertility is along with
physiological changes that occur in ovaries
with ageing. The adverse effect of ageing on
infertility has been reported in several studies,
furthermore the failure rate of advanced
reproductive treatments was also increased
with ageing (32-34).

There is controversy on adverse effect of
ageing of men on their reproductive
capacities; however it has been shown that
aging in men is associated with an increase in
sulfur, copper and calcium intake by sperm
cells that will reduce the quality of semen and
induce genomic abnormalities (13, 35, 36).
However there was not any association
between spouse’s age and infertility in the
present study. Our study has not had enough
power to investigate this issue among a sub
sample of participants with male infertility.

We found that infertility was increased
about two times among women with more
than 9 years of education; this adverse effect
of higher education was also reported by
another study (37). This adverse effect of
higher education may not directly related to
education but possibly it presents its effect on
increasing the age of marriage or age of
attempting for pregnancy; the problem that
many women in modern societies are faced
with. It seems that providing facilities for
women those who have both motherhood and
employment roles could effectively prevent
this adverse effect of education and seeking
career.

The main strength of the present study is
its methodology, as it is a community based
prevalence study carried out on an ethnically
homogenous population and had an
appropriate response rate of 91%. The
majority of previous studies on infertility have
relied upon a convenience sample of
applicants (38, 39). Our study does have
some limitations; we did not use medical
records to identify the causes of infertility and
rely on the statements of participants. Our
estimation may be affected by recall bias;
however fertility is an important milestone in
women'’s life that is well remembered by them.

Conclusion

Infertility is a prevalent problem in our
society especially among those postpone
childbearing to their late reproductive years,
possibly for a proper career. Providing
facilities that enable women to have
motherhood role along with careers could
possibly diverse this alarming increasing trend
of infertility.

Acknowledgments

We are indebted to each of the study
participants for the substantial time and effort
contributed to this study. Acknowledgments
are also due to the research staff at the health
departments of Ghazvin, Kermanshah,
Golestan and Hormozgan provinces. The
authors also thank the National Council of
Scientific Research of the Iran for approval of
this project and its funding as a national
research project

Conflict of interest
There is no conflict of interest.
References

1. Adamson PC, Krupp K, Freeman AH, Klausner JD,
Reingold AL, Madhivanan P. Prevalence & correlates
of primary infertility among young women in Mysore,
India. Indian J Med Res 2011; 134: 440-446.

2. 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: 1506-
1512.

3. Stephen EH, Chandra A. Updated projections of
infertility in the United States: 1995-2025. Fertil Steril
1998; 70: 30-34.

4. ORC Macro. The World Health Organization.
Infecundity, infertility, and childlessness in

Iranian Journal of Reproductive Medicine Vol. 12. No. 8. pp: 561-566, August 2014 565


http://www.ncbi.nlm.nih.gov/pubmed?term=Adamson%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=22089604
http://www.ncbi.nlm.nih.gov/pubmed?term=Krupp%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22089604
http://www.ncbi.nlm.nih.gov/pubmed?term=Freeman%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=22089604
http://www.ncbi.nlm.nih.gov/pubmed?term=Klausner%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=22089604
http://www.ncbi.nlm.nih.gov/pubmed?term=Reingold%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=22089604
http://www.ncbi.nlm.nih.gov/pubmed?term=Madhivanan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22089604

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

566

Rostami Dovom et al

developing countries. Demographic and Health
Surveys (DHS) Comparative reports No. 9 .maryland,
USA. 2004; Available at: http://www.who.int/
reproductivehealth/ publications/ infertility/DHS_9/en/
(last access 27 July 2014)

Bhatti LI, Fikree FF, Khan A. The quest of infertile
women in squatter settlements of Karachi, Pakistan:
a qualitative study. Soc Sci Med 1999; 49: 637-649.
Zeng Y, Wu D. Regional analysis of divorce in China
since 1980. Demography 2000; 37: 215-219.
Volgsten H, Skoog Svanberg A, Ekselius L,
Lundkvist O, Sundstrom Poromaa |. Prevalence of
psychiatric disorders in infertie women and men

undergoing in vitro fertilization treatment. Hum
Reprod 2008; 23: 2056-2063.
Safarinejad MR. Infertility among couples in a

population-based study in Iran: prevalence and
associated risk factors. Int J Androl 2008; 31: 303-
314.
http://www.who.int/genomics/gender/en/index6.html.
Last access 27 July 2014

Vahidi S, Ardalan A, Mohammad K. Prevalence of
primary infertility in the Islamic Republic of Iran in
2004-2005. Asia Pac J Public Health 2009; 21: 287-
293.

Barouti E, Ramezani Tehrani F, Heydari Seradj M.
[Primary infertility based on marriage age in Tehran].
Hakim 1999; 2: 88-93. (In Persian)

Noorbala AA, Mohammad K. Health survey in Iran,
Tehran Deputy of research, Ministry of Health &
Medical Education. Br J Psychiatry 2004; 184: 70-73.
Mohamad K, Ardalan A. An Overview of the
Epidemiology of Primary Infertility in Iran. J Reprod
Infertil 2009; 10: 213-216.

Wu M, Henne M, Propst A. Tax credits, insurance,
and in vitro fertilization in the U.S. military health care
system. Mil Med 2012; 177: 745-747.
http://www.who.int/reproductivehealth/topics/infertility
/definitions/en/index.html. Last access 27 July 2014.
Gurunath S, Pandian Z, Anderson RA, Bhattacharya
S. Defining infertility--a systematic review of
prevalence studies. Hum Reprod Update 2011; 17:
575-588.

Kawwass JF, Crawford S, Kissin DM, Session DR,
Boulet S, Jamieson DJ. Tubal factor infertility and
perinatal risk after assisted reproductive technology.
Obstet Gynecol 2013; 121: 1263-1271.

Mohammadi MR, Davidian H, Noorbala AA,
Malekafzali H, Naghavi HR, Pouretemad HR, et al.
An epidemiological survey of psychiatric disorders in
Iran. Clin Pract Epidemiol Ment Health 2005; 1: 16.
Dommaraju P. Marriage Age and Fertility Dynamics
in India. Asia Research Institute, National University
of Singapore. Available at: http://iussp2009.
princeton.edu/papers/92550

Ramezani Tehrani F, Simbar M, Abedini M.
Reproductive morbidity among Iranian women;
issues often inappropriately addressed in health
seeking behaviors. BMC Public Health 2011; 11:
863.

World Health Organization. Infertility: A tabulation of
available data on prevalence of primary and
secondary infertility. Geneva: programme on
maternal and child health and family planning
Division of family health WHO Manual for the
Standardized Investigation; 1997.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Larsen U. Research on infertility: which definition
should we use? Fertil Steril 2005; 83: 846-852.
American Society for Reproductive Medicine.
Definitions of infertility and recurrent pregnancy loss.
Fertil Steril 2008; 90:1603.

Larsen U, Menken J. Individual-level sterility: a new
method of estimation with application to sub-Saharan
Africa. Demography 1991; 28: 229-247.

Marchbanks PA, Peterson HB, Rubin GL, Wingo PA.
Research on infertility: definition males a difference.
The Cancer and Steroid Hormone Study Group. Am
J Epidemiol 1989; 1: 30-67.

Bhattacharya S, Porter M, Amalraj E, Templeton A,
Hamilton M, Lee AJ, et al. The epidemiology of
infertility in the North East of Scotland. Hum Reprod
2009; 24: 3096-3107.

Larsen U. Primary and secondary infertility in
sub-Saharan Africa. Int J Epidemiol 2000; 29: 285-
291.

Dhont N, Luchters S, Muvunyi C, Vyankandondera J,
De Naeyer L, Temmerman M, et al. The risk factor
profile of women with secondary infertility: an
unmatched case-control study in Kigali, Rwanda.
BMC Womens Health 2011; 11: 32.

Orji EO. Comparative study of the impact of past
pregnancy outcome on future fertility. Singapore Med
J 2008; 49: 1021-1024.

Ramezani Tehrani F, Simbar M, Tohidi M,
Hosseinpanah F, Azizi F. The prevalence of
polycystic ovary syndrome in a community sample of
Iranian population: Iranian PCOS prevalence study.
Reprod Biol Endocrinol 2011; 9: 39.

Ramezani Tehrani F, Rashidi H, Azizi F. The
prevalence of idiopathic hirsutism and polycystic
ovary syndrome in the Tehran Lipid and Glucose
Study. Reprod Biol Endocrinol 2011; 9: 144.

Menken J, Trussell J, Larsen U. Age and infertility.
Science 1986; 233: 1389-1394.

Centers for Disease Control and Prevention,
American Society for Reproductive Medicine, Society
for Assisted Reproductive Technology, RESOLVE.
1999 Assisted reproductive technology success
rates. Atlanta, GA: Centers for Disease Control and
Prevention; 2001.

Hashemi S, Simbar M, Ramezani-Tehrani F, Shams
J, Majd HA. Anxiety and success of in vitro
fertilization. Eur J Obstet Gynecol Reprod Biol 2012;
164: 60-64.

Kidd SA, Eskenazi B, Wyrobek AJ. Effects of male
age on semen quality and fertility: a review of the
literature. Fertil Steril 2001; 75: 237-248.

Schmid TE, Grant PG, Marchetti F, Weldon RH,
Eskenazi B, Wyrobek AJ. Elemental composition of
human semen is associated with motility and
genomic sperm defects among older men. Hum
Reprod 2013; 28: 274-282.

Skirbekk V. Fertility trends by social status.
Demographic Res 2008; 18: 146-179.
Ardabily HE, Moghadam ZB, Salsali M,

Ramezanzadeh F, Nedjat S. Prevalence and risk
factors for domestic violence against infertile women
in an Iranian setting. Int J Gynaecol Obstet 2011;
112: 15-17.

Sami N, Ali TS, Wasim S, Saleem S. Risk factors for
secondary infertility among women in Karachi,
Pakistan. PLoS One 2012; 7: e35828.

Iranian Journal of Reproductive Medicine Vol. 12. No. 8. pp: 561-566, August 2014


http://www.who.int/genomics/gender/en/index6.html
http://www.ncbi.nlm.nih.gov/pubmed?term=Marchbanks%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=2750725
http://www.ncbi.nlm.nih.gov/pubmed?term=Peterson%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=2750725
http://www.ncbi.nlm.nih.gov/pubmed?term=Rubin%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=2750725
http://www.ncbi.nlm.nih.gov/pubmed?term=Wingo%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=2750725
http://www.ncbi.nlm.nih.gov/pubmed/?term=367.%09Schmid+TE%2C+Grant+PG%2C+Marchetti+F%2C+Weldon+RH%2C+Eskenazi+B%2C+Wyrobek+AJ.+Elemental+composition+of+human+semen+is+associated+with+motility+and+genomic+sperm+defects+among+older+men.+Hum+Reprod.+2012+Oct+5%3B5%3A5.
http://www.ncbi.nlm.nih.gov/pubmed/?term=367.%09Schmid+TE%2C+Grant+PG%2C+Marchetti+F%2C+Weldon+RH%2C+Eskenazi+B%2C+Wyrobek+AJ.+Elemental+composition+of+human+semen+is+associated+with+motility+and+genomic+sperm+defects+among+older+men.+Hum+Reprod.+2012+Oct+5%3B5%3A5.

