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Abstract

Background: Infertility is defined as one year unprotected intercourse without
pregnancy. It greatly affects couples' quality of life, and has great impact on their
careers, everyday activities, sexual and non-sexual relationships.

Objective: To study the prevalence of both primary and secondary infertility and
demographic characteristics of it in Yazd province.

Materials and Methods: We studied 5200 married defined couples in 260 randomized
clusters. These couples were interviewed based on using a structured questionnaire.
Then, for etiological evaluation, infertile couples were referred to the Research and
Clinical Center for Infertility.

Results: Among these couples, 277 cases of infertility were encountered and the overall
prevalence of infertility was 5.52% (95% CI from 4.9% to 6.1%). In total 170 couples
(3.48%) had primary and 107 (2.04%) had secondary infertility. The prevalence of
infertility in rural and urban areas was 5.3% and 6.8% respectively. Female factors were
more common (57.5%) in etiologic assessment of infertility.

Conclusion: Our data showed a lower total prevalence of infertility in our people
compared to the other countries. Furthermore, there was significant difference in
infertility prevalence between geographic parts of the province. Female factors and
among them ovarian disorders were the main cause of infertility in central part of Iran.
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Introduction

For millions of couples around the world the
inability to have children is a personal tragedy. The
accompaniment of personal, interpersonal, social,
and religious expectations brings a sense of failure,
loss, and exclusion to those who are infertile.
Infertility has increased as a problem over the last
30 years all over the world, regarding to social
phenomena, such as the tendency for marriage at a
later age and child bearing, increasing use of
contraception specially Intra Uterine Device (IUD)
and liberalized abortion.

The incidence of infertility in a population has
important demographic and health implications. It
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was estimated that infertility affects at least 14% of
people in reproductive age (1), although the
prevalence varies between regions and countries
and its pattern is different in developed countries
than those in developing regions of the world (2).
So that, it was as high as 30 % in Sub Saharan
Africa (3), about 12% in some European
communities (1) and it was nearly 7.4 % in the
United States (4).

For many couples, infertility and its treatment
cause a serious strain on their interpersonal
relationship, and cause disturbed relationships
with other people, personal distress, reduced self-
esteem, and periods of existential crisis.

There is no reliable data about the infertility
rate in Iran except of limited regions like Shiraz
with infertility rate about 11.1% (5) and West of
Tehran with 12 % (6). Recently, Vahidi et al
reported that the frequency of primary infertility
in Iran is 3.4% (7). Because of the importance of
infertility and its psychosocial and economic
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impact on the infertile couple, this community-
based study in Yazd urban and rural regions was
performed to measure the prevalence of infertility
in men and women and to investigate its
etiological factors.

Materials and methods

The random cluster sampling study was carried
out in 10 areas of Yazd province, both rural and
urban regions. In total 5200 married couples in 260
clusters were interviewed in 2004-2005. Couples
with marriage times less than 12 months and non
Iranian nationality were excluded. This study was
conducted in two parts. In the first part, a sample
population of 5200 couples was studied for the
epidemiology of infertility and in the second part,
174 infertile couples were studied for the etiology
of their infertility. In the first part of study, all
consenting couples were visited at home and
interviewed jointly by a trained field interviewer
using a structured questionnaire. Couples
demographic characteristics (age, education, job,
monthly income, private home and car), date and
outcome of reproductive events, contraceptive use
episodes, fertility medical histories and familial
marriage were obtained. In this study, infertility is
defined as inability to conceived live birth after
one year of unprotected sexual intercourse.
Primary infertility describes couples who have
never been able to become pregnant after at least
one year of unprotected intercourse. Secondary
infertility describes couples who have been
pregnant at least once, but have not been able to
become pregnant again. In the second part, all
infertile couples in reproductive age (15-44 years)
who were screened in first stage of study, were
referred to Yazd Research and Clinical Center for
Infertility. A complete history was taken and a
complete physical examination was performed for
all of patients. In the men, attention was paid to
sexual and ejaculatory function, history of inguinal
surgery,  cryptorchidism, mumps, orchitis,
testicular torsion, environmental or occupational
factors and drug or medication intake. Systemic
examination including secondary  sexual
characteristics, number and size of testes, thickness
of epididym and vas deferens, inguinal
examination, presence of scrotal swelling or
varicocele and the other congenital or acquired
malformations was performed for male partners.
Specific investigations such as semen analysis,
testicular or epididymal biopsy and hormone
measurements performed for some cases by the
order of specialist. Semen processing performed

according to World Health Organization laboratory
manual (8). Oligospermia was defined as a sperm
concentration  less  than  20x10°  mill/ml,
asthenospermia was defined as sperm motility less
than 50%, teratospermia was defined as normal
sperm morphology less than 30% and azospermia
confirmed when no sperm was seen in the semen.
Testicular biopsy was done for azospermic patients
with normal gonadotropin values. Hormone assay
consisted of LH, FSH, prolactin and testosterone.

In the women, history of menstrual regularity,
abdominal surgery, urinary tract infection, vaginal
or nipple discharge, frequency of intercourse,
dysparonia and drug or hormone intake, were
determined. For physical examination, particular
attention was focused on secondary sexual
characteristics, any evidence of galactorrhea and
virilization, vaginal or cervical abnormalities such
as cervical stenosis and endometriosis. For clinical
assessment of females, hormone assay tests,
vaginal ultrasonography, hystrosalpingography,
laparoscopy and karyotyping was performed in
some cases by the order of specialist.
Ultrasonography was done for documentation of
ovulation. Tubal patency was assessed by
hystrosalpingography. Hormonal assays consisted
of LH, FSH, prolactin testosterone and TSH.
Endometriosis and tubal adhesions  were
determined by laparoscopy. Karyotyping was
performed in few cases.

This study was approved by the Ethical
Committee of Research and Clinical Center for
Infertility and was financially supported by Shahid
Sadoughi University of Medical Sciences.

Statistical analysis

Data were analyzed with SPSS version 15
software. Chi-square test was used to compare
differences in proportions. A p-value of <0.05 was
considered for calculating statistical significance.

Results

A questionnaire survey was administrated to a
sample population of 5200 couples from rural and
urban regions of all 10 districts (administrative
units) of the Yazd province. Participants were
asked about their socio-demographic
characteristics and reproductive history. Socio-
demographic characteristic of the study population
are shown in Table I. Of 5200 couples 277 couples
(5.52%) had infertility. Of the 277 infertile
couples, 170 had primary (3.48%) and 107 had
secondary infertility (2.04%); but among
secondary infertility group, some couples had
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positive history of primary infertility, so 333
(7.57%) had life time infertility. The mean age of
the men was 45.35 + 15.18 years (rang, 19-98
years) and the mean age of the women was
39.90+14.20 years (rang, 16-95 years). More
(33%) men were in the age group of 50-59 years,
whereas more women (28.2%) were in the age
group of 30-39 years compare with the other age
groups. The mean duration of infertility at the time
of survey was 12.88 + 13.05 years. The prevalence
of infertility in urban regions was 6.8% and in rural
population was 5.3%, the difference was not
significant (p= 0.414) (Table Il1). The infertility
rate had a significant positive correlation with
educational level of women (p= 0.001), but it was
not correlated with men education, job and
socioeconomic factors of men and women. The
prevalence of infertility increased with the
marriage age of women and this was statistically
significant (p= 0.007) (Figure 1). The infertility
rate in couples with familial marriage was
statistically different from couples with non
familial marriage (6.3% Vs 4.7%) (p= 0.007); on
the other hand, familial marriage was more
common and significant in primary and secondary
infertility (Figure 2). In total 3518 couples were in
reproductive ages (15-44 years) and among them
220 couples were infertile (6.2%). In this group

Table 1. Socioeconomic condition and infertility.

primary and secondary infertility was 3.9% and
2.3% respectively. We studied these groups and
174 of them completed evaluations for etiology of
infertility and the most common cause of infertility
was female factor (Table 111).Of the 58 men with
semen abnormality, 12 (20.7%) had azoospermia,
37 (63.8%) had oligoasthenospermia and 9 cases
(15.5%) had asthenospermia alone.

The most common cause of female infertility
was anovulation as polycystic ovary syndrome and
it was identified in 67(58.8%) of infertile women
by ultrasonography, hormonal assay and clinical
manifestation. Tubal occlusion was the second
most common etiologic factor and was identified
in 28 (46.6%) women by laparoscopy or
hysterosalpingography (HSG). Uterine factor was
recognized in 9 women, these included 6 women
with leiomyoma, 2 women with bicornuate or
septate uterus, and 1 woman with Asherman’s
syndrome. Hyperprolactinemia was detected as a
sole cause of infertility in 5 cases. One woman had
both anovulation and tubal occlusion and one case
was confirmed to have endometriosis.In 14
infertile couples, infertility was due to both male
and female factors and in 16 cases the infertility
evaluation yield normal results and the cause of
infertility remained unexplained.

Socioeconomic condition No. of fertile couples (%) No. of infertile couples (%) Total (%)
Low 1957 (37.6) 116 (2.2) 2073 (39.9)
Middle 2594 (49.9) 142 (2.7) 2736 (52.6)
High 372 (7.1) 19 (0.4) 391 (7.5)
Total 4923 (94.7) 277 (5.3) 5200 (100)
Educational level: 0-6 Job: 0-2 Car: 0-1 Home: 0-5, Low level: 2-6 Middle level: 7-9  High level: >10, p=0.753
Table 11. Current prevalence of infertility in various regions of Yazd province.

No. of infertile couples in Rural Area (%) No. of infertile couples in Urban Area (%) Total
Abarkooh 12 (4.6) 28 (10.8) 40 (8.7)
Ardakan 15 (5.8) 12 (4.6) 27 (4.8)
Bafgh 15 (5.8) 15 (5.8) 30 (5.8)
Khatam 7(27) 10 (3.8) 17 (3.3)
Mehriz 19 (7.3) 10 (3.8) 29 (5.3)
Meybod 10 (3.8) 13(5) 23(4.8)
Sadugh 10 (3.8) 7(2.7) 17 (3.2)
Tabas 27 (10.4) 18 (6.9) 45 (8.6)
Taft 4 (1.5) 11 (4.2) 15 (2.4)
Yazd 14 (5.4) 20 (7.7) 34 (7.6)
Total 133 (5.3) 144 (6.8) 277 (5.5)
Table I11. Etiology of infertility.
Etiology No. of couples suffered from primary No. of couples suffered from secondary Total

infertility (%) infertility (%)

Male factor 35 (20.1) 9(5.2) 44 (25.3)
Female factor 58 (33.3) 42 (24.1) 100 (57.5)
Both 12 (6.9) 2(1.1) 14 (8)
Unexplained 11 (6.3) 5(2.9) 16 (9.2)
Total 116 (66.7) 58 (33.3) 174 (100)
p-value= 0.03.
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Figure 1. Infertility and marriage age of females.
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Figure 2. Relative distribution of infertility and familial
marriage.

Discussion

Infertility is a major public health problem
worldwide that has been encountered more during
recent years. It seems to be effected by changes in
familial condition and tendency to marriage,
having child in higher age, more excessive use of
contraception methods, illegal abortion,
unfavorable socioeconomic condition, agents
related to climate and geographic areas and
perhaps genetic diversity.

Prevalence of infertility

Many studies were done about the prevalence
and etiological factors of infertility. In United
States, about 1 out of females reports one year of
unprotected coitus without pregnancy (9).
Depending on the type of population, source of
data, and method of assessment, the incidence of

infertility is different and based on the collected
data by the World Health Organization was
estimated to range from 0.4% to 66.6% (10). The
average infertility in Africa is 10.1% of couples,
with a high of 32% in some countries (11). The
prevalence rate of infertility was found to be
14.1% during reproductive life in France (12).
While it was in the U.S.A was 7.4% (4).

This is the first detailed study which evaluated
the epidemiological and etiological aspects of
infertility in Yazd province of Iran. In this study
the prevalence of infertility was 5.52% which is
close to some of other similar studies and is
different from the other ones. It seems that the
prevalence of infertility is relatively lower than the
other similar studies.

Primary infertility was more common in Iran
(61.37%). Of 250 infertile couples studied in
Duhok Iraq, 77.2% had primary and 22.8% had
secondary infertility (13). In Egypt the rates of
primary and secondary infertility were 70.7% and
29.3% respectively among infertile couples (14). In
Larsen study, primary infertility in Central Africa
ranged from 6.9% to 3.1% and secondary
infertility ranged from 18.9 % to 26.5% (3). The
prevalence rate of infertility in the rural population
of Gabon was 5.7% for primary and 20% for
secondary infertility (15). In Sub-Saharan Africa,
the percentage of primary infertility was 37.1%
and secondary infertility was 62.9% (16) and in
Rwanda this was 34% and 43% respectively.
These data implicate that in Muslim countries such
as Iran, Iraq and Egypt the pattern of infertility is
different and primary type is more common. We
think religious related factors such as social
condition, cultural factors and sexual behavior
affect this subject.

Demographic variables

Demographic variables such as age, sex,
education, job and socioeconomic condition were
evaluated in this survey. In our study group, 93%
of women had marriage age <25 years, and based
on the cultural condition, couples have a tendency
to have child and taking medication during the first
year of marriage. The lower prevalence of
infertility in Iran could be related to the lower age
of marriage. In the Kashmir region of India, 15%
of the couples interviewed had primary infertility.
Data from this study suggest that infertility in
women peaks between the ages of 20 and 24, and
slightly decreased until age 30 to 32 and more
rapidly after age 40 (17). Despite of this in another
study on 782 couples, infertility was estimated
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about 1% and this did not change with age (18).
On the other hand, a too- early pregnancy could
lead to sterility and can directly cause infertility by
a perforated uterus during induced abortion, pelvic
infection, endometrial lesions, ruptured uterus
caused by a difficult labor and/or delivery, and
puerperal infection (19). In current study, the
prevalence of infertility was significantly higher in
higher marriage age of women (also 72.5% of
women had marriage age <20 years).

Association between high age of women and
diminished fertility is well approved. Calendared
age is the main determinant for success rate in
Assisted  Reproductive  Technology (ART),
spontaneous cycles, and ovarian storage (20, 21).
Other demographic data, such as: job, rural and
urban areas and educational level were obtained
and there wasn't significant difference regarding
these factors between fertile and infertile couples.
The more frequency of infertility is shown in
women with low level socioeconomic condition
(8), but this study didn’t confirm it. Leke et al (22)
showed that environmental and cultural factors can
affect the infertility rate, and also in our study,
significant regional and geographical variations
were seen.

Etiologic factors

Etiologic factor in our study can be divided
into four major categories: female factor in 57.5%,
male factors in 25.3%, combined factor in 8% and
undetermined factors in 9.2%.

Lunenfeld and Insler (23) summarized the
results from 6,549 infertile couples managed by
different investigators. They reported that the
incidence of tubal factor ranged from 11%-76.7%
while ovulation disturbances were detected in
10.9%- 49.9%. Our results are similar to these
except for a high incidence of polycystic ovarian
syndrome (PCOS) that is seen in 58.8% of female
factor. PCOS is 52.9%in Kuwait (24), 41% in Iraq
(13) and 43.15% (25) in Pakistan which is more
than tubal factor in that population. This pattern
can implicate different frequencies of PCOS and
needs more investigation.

Male factor was seen in 25.3% of men. Among
them 20.1% had primary infertility and 63.8% had
oligoasthenospermia. ~ Primary infertility in
infertile men was more common than to infertile
women and this difference was significant. It can
be due to primary causes such as genetic
background and effective role of environmental
agents in years before the puberty. Despite
improvements in both diagnostic assessment and
treatment of infertile couples, some couples still

have no explanation for their infertility.
Unexplained infertility (the failure to conceive of
a couple in whom no definitive cause for
infertility can be found) has an incidence of 10-
20% in all infertile couples (26). Also, Collins and
Rowe (27) observed that the proportion of couples
with unexplained infertility ranged from 0%-26%.
The incidence varies with the population studied
and with the criteria used. In this study unknown
infertility was reported in 9.2% of cases.

Consanguinity

Many studies have found that consanguinity
poses a threat to child mortality and health and can
also pose a threat to offspring survival before
birth. Consanguinity was found to be a significant
risk factor for reproductive wastage(28). In our
study the infertility rate in couple with
consanguineous marriage was more common and
significant. It can show the probability of single
gene disorder as a recessive manner.

Conclusion

This study has provided some important data
about the epidemiologic and etiologic factors of
infertility in this part of the world and can shows
the priority of future plan for complementary
assessment and preventive programs in general
population.

References

1. Bentley GR, Mascie-Taylor CGN (Eds). Infertility in the
modern world: Present and future prospects. Cambridge
University Press, Cambridge, UK, 2000.

2. Cates W, Farley TM, Rowe PJ. Worldwide patterns of
infertility. Is Africa different? Lancet 1985; 2: 596-598.

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

4. Stephen EH, Chandra A. Declining estimates of infertility
in the United States: 1982-2002. Fertile Steril 2006; 86:
516-523.

5. Parsanejad ME, Alborzi S. Epidemiology and Etiology of
Infertility in Shiraz. Journal of Shahid Sadoughi
University of Medical Science and Health Services Special
Issue on Infertility 1998: 58-64.

6. Nojomi M. Epidemiology of infertility in the west of
Tehran in2000. J Am Med Womens Assoc 2002; 57: 219.

7. Vahidi S, Ardalan A, Mohammad K. The epidemiology of
primary infertility in the Islamic Republic of Iran in 2004-
5. Journal of Reproduction and Infertility 2006; 7:243-
251.

8. WHO: World Health Organization laboratory manual for
the examination of human semen and sperm-cervical
mucus interaction. Fourth edition. New York: Cambridge
University press: Cambridge, 1999.

9. Cates WJr, Rolfs RTJr, Aral SO. Sexually transmitted
diseases, pelvic inflammatory disease, and infertility: an
epidemiologic update. Epidemiol Rev 1990; 12: 199-220.

Iranian Journal of Reproductive Medicine Vol.7. No.3. pp: 117-122, Summer 2009 121


javascript:AL_get\(this,%20'jour',%20'J%20Am%20Med%20Womens%20Assoc.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cates%20W%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rolfs%20RT%20Jr%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Aral%20SO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Epidemiol%20Rev.'\);
https://ijrm.ir/article-1-152-en.html

[ Downloaded from ijrm.ir on 2024-12-21 ]

10

11.

12.

13.

14.

15.

16.

17

18.

19.

122

Aflatoonian et al

. World Health Organization. Infertility: a tabulation of

available data on prevalence of primary and secondary
infertility. Geneva, Switzerland: WHO Programme on
Maternal and Child Health and Family Planning; 1991:1-
72.

Gerais AS, Rushwan H. Infertility in Africa. Popul Sci
1992; 12: 25-46.

Thonneau P, Marchand S, Tallec A, Ferial ML, Ducot B,
Lansac J, et al. Incidence and main causes of infertility in
a resident population (1,850,000) of three French regions
(1988-1989). Hum Reprod 1991; 6: 811-816.

Razzak AH, Wais SA. The infertile couple: a cohort study
in Duhok, Iraq. East Mediterr Health J 2002; 8: 234-238.
Serour GI, ElI Ghar M, Mansour RT. Infertility: a health
problem in the muslim world. Popul Sci 1991; 10: 41-45.
Schrijvers D, Dupont A, Meheus A. Prevalence and type
of infertility in Gabon. Ann Soc Belg Med Trop 1991; 71:
317-323.

Larsen U, Masenga G, Mlay J. Infertility in a community
and clinic-based sample of couples in Moshi, Northern
Tanzania. East Afr Med J 2006; 83:10-17.

. Zargar AH, Wani Al, Masoodi SR, Laway BA,

Salahuddin M. Epidemiologic and etiologic aspects of
primary infertility in the Kashmir region of India. Fertil
Steril 1997; 68: 637-643.

Dunson DB, Baird DD, Colombo B. Increased infertility
with age in men and women. Obstet gynecole 2004; 103:
51-56.

Cisse CT. A too-early pregnancy could lead too sterility.
Pop Sahel 1990; 13: 22-23.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Hall JE, Welt CK, Cramer DW. Inhibin A and inhibin B
reflect ovarian function in assisted reproduction but are
less useful at predicting outcome. Hum Reprod 1999; 14:
409-415.

Scott RT, Opsahl MS, Leonardi MR, Neall GS, lllions EH,
Navot D. Life table analysis of pregnancy rates in a
general infertility population relative to ovarian reserve
and patient age. Hum Reprod 1995; 10:1706-1710.

Leke RJ, Oduma JA, Bassol-Mayagoitia S, Bacha AM,
Grigor KM. Regional and geographic variations in
infertility: Effects of environmental, cultural and
socioeconomic factors. Environ Health Perspect 1993;
101:73-80.

Lunenfeld B, Insler V. Infertility: the dimension of the
problem. In: Insler V, Lunenfeld B, eds. Infertility: male
and female. 2nd ed. Edinburgh: Churchill Livingstone,
1993:3-7.

Omu AE, Ismail AA, Al-Qattan F. Infertility in Kuwait.
Int J Gynaecol Obstet 1999; 67:113-114.

Shagufta S. Prevalence of infertility factors in Pakistan.
Pak J Obstet Gynaecol 1993; 6:1.

Isaksson R, Tiitinen A. Present concept of unexplained
infertility.Gynecol Endocrinol 2004; 18: 278-290.

Collins JA, Rowe TC. Age of the female partner is a
prognostic factor in prolonged unexplained infertility: a
multicenter study. Fertil Steril 1989; 52:15-20.

Assaf S, Khawaja M, DeJong J, Mahfoud Z, Yunis K.
Consanguinity and reproductive wastage in the Palestinian
Territories. Paediatr Perinat Epidemiol 2009; 23:107-115.

Iranian Journal of Reproductive Medicine Vol.7. No.3. pp: 117-122, Summer 2009


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Thonneau%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Marchand%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tallec%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ferial%20ML%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ducot%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lansac%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Larsen%20U%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Masenga%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mlay%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hall%20JE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Welt%20CK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cramer%20DW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Scott%20RT%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Opsahl%20MS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Leonardi%20MR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Neall%20GS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Illions%20EH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Navot%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Leke%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Oduma%20JA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bassol-Mayagoitia%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bacha%20AM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Grigor%20KM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Environ%20Health%20Perspect.'\);
http://www.ncbi.nlm.nih.gov/pubmed/15346664?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15346664?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Assaf%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Khawaja%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22DeJong%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mahfoud%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yunis%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
https://ijrm.ir/article-1-152-en.html
http://www.tcpdf.org

