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Ethnical and sociocultural differences causing infertility are poorly
understood—insights from the Arabian perspective
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Abstract
Infertility is acknowledgedworldwide as a major health concern. Although global levels of primary and secondary infertility have
hardly changed between 1990 and 2010, significant regional differences have been reported. The prevalence of infertility in
women has been estimated to be one in every seven couples in the western world and one in every four couples in developing
countries. Male infertility may be under-reported in some regions due to an unwillingness of the male partner to undergo fertility
investigations. Geographical, sociocultural/religious and ethnical dissimilarities contribute to these global variations in infertility
prevalence. Infertility has a major impact on family stability in many cultures, especially in developing countries, where
childlessness can impact sociocultural status. Moreover, it is important to realise that most fertility treatment protocols are based
on studies performed in Caucasian population. The purpose of this opinion paper is to critically appraise the existing evidence
regarding the association between infertility and relevant sociocultural factors in Middle East countries focusing on aspects such
as parental consanguinity, obesity and vitamin D deficiency. There may be reason to believe that in addition to the current
standard evaluation of infertile couples, region-specific counselling and treatment modalities are required.
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Opinion paper

Infertility affects approximately one in every four couples in
developing countries and according to the WHO definition
and data, infertility has been defined as a Bdisease^ which
generates disability and is ranked the fifth highest serious
global disability (http://www.who.int/reproductivehealth/
topics/infertility/definitions/en/). Due to the lack of a
standardised worldwide reporting system, reported
prevalence rates vary between many countries and the
available information may not be reflective of the true
incidence. Whereas infertility/subfertility occurs in all coun-
tries, the aetiologies of infertility may differ in different parts
of the world.

Infertility takes a significant psychological toll on most
affected couples, the extent of which depends not only on
the social and cultural background of the couple but also on
their geographical location. Access to reproductive units dif-
fers largely worldwide and infertility treatment may not be
affordable particularly in the absence of insurance coverage
[1], with both factors likely to exacerbate the already existing
physical and emotional burden of infertility.

The MENA region (Middle East/North Africa) extents
from Western Asia to Egypt, comprises 17 countries with
multiple ethnicities (http://worldpopulationreview.com/
continents/the-middle-east-population/) and has one of the
highest infertility rates in the world [2]. Infertility may have
a potentially adverse effect on the sexual and marital
relationship of the affected couple which is not strictly
population or culturally specific [3]. However, the Arabian
culture is a pro-family society in which bearing children is
considered essential for women. Therefore, women who do
not conceive are susceptible to pressure exerted not only from
their immediate family but from society in general. In this
context, the diagnosis of infertility itself is stigmatising and
the secrecy which surrounds infertility and the required treat-
ment may lead to even greater pressure [4]. As divorce and

* B. Lawrenz
barbara.lawrenz@ivirma.com

1 IVIRMA Middle-East Fertility Clinic, Marina Village, Villa B 22,
POB 60202, Abu Dhabi, United Arab Emirates

2 Obstetrical Department, Women’s University Hospital Tuebingen,
Tuebingen, Germany

Journal of Assisted Reproduction and Genetics (2019) 36:661–665
https://doi.org/10.1007/s10815-019-01411-2

http://crossmark.crossref.org/dialog/?doi=10.1007/s10815-019-01411-2&domain=pdf
http://orcid.org/0000-0001-6209-4223
http://www.who.int/reproductivehealth/topics/infertility/definitions/en/
http://www.who.int/reproductivehealth/topics/infertility/definitions/en/
http://worldpopulationreview.com/continents/the-middle-east-population/
http://worldpopulationreview.com/continents/the-middle-east-population/
mailto:barbara.lawrenz@ivirma.com


polygamy are accepted resorts to infertility, women fear being
divorced from their husbands or the possibility that their hus-
bands will marry a second wife because of their inability to
conceive [5]. Consequently, infertility has a significant nega-
tive impact on the quality of life of the affected women, espe-
cially in the case of women above 30 years of age and women
in a polygamous marriage with a diagnosis of female factor
infertility [5].

Despite the fact that the underlying aetiology of infertility
can be attributed to either partner or may be multifactorial, in
regions like Northern Africa or the Middle East, the female
partner is often blamed for the couple inability to conceive.
Exact numbers of infertile male in this region are unknown as
male partners do not always agree to undergo fertility evalua-
tion which subsequently may lead to under-reporting of male
infertility in those regions. It is estimated in the Middle East
region that the percentage of couples in which male factor is
included as one of multiple factors attributed to the couples’
difficulty to conceive is approximately 60–70% [6].
Interestingly, racial differences have been demonstrated in se-
men parameters of infertile men [7–9], and data from Qatar
[10] revealed significantly lower semen quality parameters in
infertile patients from the MENA region compared to non-
MENA regions. In pro-natalist societies of the Middle East,
an important part of manhood is the ability to father a child
and therefore the inability to do so is generally considered to
be a potentially emasculating condition [11]. This may lead to
stigma of the affected male resulting in higher rates of depres-
sion compared to infertile males in Western countries [12].

Extensive research in all areas of reproductive medicine
has resulted in significant advancements and improved treat-
ment outcomes in ART (assisted reproductive techniques)
[13]. Research suggests that both the underlying causes of
female infertility and individual treatment prognosis differ
by ethnicity [14]. Infertility causes in the Arab ethnicity are
distinct from common Bwestern^ causes, not only due to so-
cial, cultural and religious peculiarities, but also to different
genetic influences. Despite this knowledge, the impact of eth-
nical differences is not sufficiently addressed in research.

One of the key players in successful ART outcome is the
number of oocytes retrieved for IVF/ICSI [15]. Recently pub-
lished retrospective studies compared patients of MENA ori-
gin with Caucasian patients in terms of response to ovarian
stimulation. Despite a younger age and a higher incidence of
patients with polycystic ovarian syndrome (PCOS) which
would normally be expected to favourably impact affect oo-
cyte yield, a reduced ovarian reserve and a lower number of
retrieved oocytes was identified in the MENA population [8,
16]. This finding highlights the significant influence of eth-
nicity on the stimulation outcome. The identified reduced
ovarian reserve in this ethnical group despite being of younger
age and a higher prevalence of PCOS may be related to socio-
cultural, environmental as well as to genetic factors.

Many Arab countries have high rates of consanguineous
marriages, with reported rates in the Middle East of 20–50%
generally but in certain regions rates as high as 80% are re-
ported. The term Bconsanguinity^ is derived from the two
Latin words Bcon^ (= common) and Bsanguineus^ (= blood)
and refers to a relationship between two people who share a
common ancestor or blood. Therefore, consanguine couples
are biologically related individuals. Among Arabs, consan-
guine marriages include couples who are double first cousins,
first cousins, first cousins once removed and second cousins.
Sharing a common pool of genes not only increases the risk of
homozygotes for autosomal recessive genetic disorders in the
offspring [17] but also appears to have an adverse impact on
ovarian reserve in the female descendants of consanguine cou-
ples. An observational study [18] in infertility patients in
Kuwait demonstrated that consanguinity was strongly associ-
ated with a significant and sustained reduction in antral follicle
count (AFC). The finding that daughters of first-degree cous-
ins, who share 1/8 of their genes have a significantly higher
risk of developing a low AFC compared to daughters of
second-degree cousins, highlights a possible genetic influence
via a homozygous expression of (as yet unidentified) recessive
genes determining ovarian reserve [18].

Consanguinity also has a potentially adverse effect on male
fertility leading to rare genetic sperm-defect syndromes which
involve predominantly the sperm head or sperm tail [19, 20],
and among men born into consanguineous families, male fac-
tor infertility is increased with a pattern of familial clustering
[21].

Complementary to genetics, environmental components
contribute to infertility and a clear division between these
two factors may not be possible. One of these factors, involv-
ing environmental as well as genetic factors, is the highly
controversial influence of vitamin D deficiency on ovarian
reserve. Vitamin D deficiency is the most common vitamin
deficiency worldwide with an estimated 1 billion people being
vitamin D–deficient and deficiencies can be found in all eth-
nicities and age groups [22]. Exposure of the skin to sunlight
is the most important source of vitamin D for humans.
Vitamin D production following sun exposure is subject to
factors such as age, skin colour, degree of exposed skin, length
of time exposed to sunlight, geographical location, time of
year, time of day, extent of cloud cover and the presence of
smog, dust or haze. Different factors contribute to low sun
exposure and low vitamin D levels in women of reproductive
age residing in the MENA region [23].

Due to sociocultural and religious habits, women in the
MENA region are expected to adhere to a strict dress-code
which covers most of the skin [24]. The concealing dress code
has been found to be an independent adverse prognostic factor
of vitamin D deficiency in Lebanese women confirming the
importance of sunlight exposure in vitamin D synthesis [25].
Differences observed in vitamin D deficiency rates between

662 J Assist Reprod Genet (2019) 36:661–665



Christian and Muslim women in the Middle East highlight the
adverse effect of a concealing dress code on vitamin D syn-
thesis [26].

Whereas in Europe, the number of sunshine hours vary
between 1.400/year (UK) to more than 2.800/year (Spain,
Portugal), most countries of the Middle East have approxi-
mately 2.500 to 3.500 h of sunshine per year (https://en.
wikipedia.org/wiki/List_of_cities_by_sunshine_duration).
Despite this sunshine climate, the highest prevalence of
vitamin D deficiency in the world are found in the MENA
region, ranging from 67% in Iran, 55–83% in Jordan, 84%
in Lebanon and up to 90% in Saudi Arabia [27].

Several recent studies evaluated the influence of vitamin D
on ovarian reserve with conflicting results. The studies of
Fabris et al. [28], Drakopoulos et al. [29] and Shapiro et al.
[30] did not find a correlation between vitamin D deficiency
and ovarian reserve. In those studies, Caucasians represented
either 95% [28] or the Bvast majority^ [29] of the study pop-
ulation and the study of Shapiro et al. [30] did not state the
race and ethnicity of the included patients. However, it can be
assumed that most patients in those studies were not expected
to be subjected to concealing dress due to their sociocultural
backgrounds. In contrast to these study findings, the study of
Arefi et al. [31] was conducted in a society in which women
wear concealing clothing and this dress-code is imposed from
an early age. In this study, women diagnosed as severely vi-
tamin D–deficient demonstrated a clear correlation between
vitamin D deficiency and a reduced ovarian reserve. This data
indicates that severe and prolonged vitamin D deficiency
caused by inadequate sun-exposure to the skin could be a
cause for or at the very least contributing to a reduced ovarian
reserve. The discrepancy in the findings of the above-
mentioned studies also highlights the fact that data from one
ethnicity cannot be applied without caution to other ethnici-
ties. Whereas in western societies, the influence of vitamin D
levels on ART outcomes has been demonstrated by two stud-
ies [32, 33], surprisingly, no comparable data for the Middle
East population has been published to date.

In recent years, life style and work environments have
changed dramatically in the Middle East due to a pronounced
increase in wealth. In addition, a more sedentary life style has
been adopted and a change of eating habits has been noted due
to the increased availability of fast food, resulting in a dramatic
increase in obesity rates in these countries [34]. Obesity is a
health issue worldwide and the MENA region has one of the
highest prevalences of obesity with reported ranges according
to BMI (Body-Mass-Index) calculations, varying from 74 to
86% in women and 69 to 77% in men (http://www.emro.who.
int/health-topics/obesity/). BMI calculation provides a quick
estimate of adiposity and is now universally considered to be
a marker of wellness and disease risk. The current WHO
(World Health Organisation) guidelines for the definition of
overweight and obesity are based on European ancestry

populations [35]; however, ethnical differences in body
composition might systemically bias BMI as an indicator of
excess adiposity across populations [36]. Therefore, the
number of women in the MENA region classified as
overweight/obese may not be correct and may even underesti-
mate the extent of existing obesity. Obesity has a broadly de-
scribed adverse effect on the female reproductive system [37],
the extent of which depends not only on BMI but also on
ethnicity [38]. In males, obesity leads to hypogonadotropic,
hyperestrogenic hypogonadism and has been linked to altered
semen parameters and increased sperm DNA damage. As a
consequence of the specific body habitus in overweight/
obese males and the association of obesity with inactivity, tes-
ticular temperature is increased and may lead to impaired sper-
matogenesis [39]. Resorts to reduce obesity include weight
loss, physical activity, diet and bariatric surgery and existing
data points towards the fact that weight reduction may improve
fertility [40]. Further investigation is required to determine if
the anticipated beneficial effect of weight loss may differ ac-
cording to the ethnical background of the patient.

Obesity and polycystic ovarian syndrome (PCOS) are
closely associated [41]. Despite extensive research, the
aetiology of PCOS remains unclear. Familial aggregation
of PCOS and twin studies suggest that genetic factors play
an important role in the pathogenesis [42]. The role of
genetic factors as a contributory cause of PCOS is rein-
forced by consanguinity. A study in a Pakistani population,
in which consanguine marriages are common, confirmed
the role of intra-family marriages in the increased inci-
dence of PCOS and inheritance of insulin-resistance [43].
Despite the fact that Pakistani and Arab populations are
distinct, it can be assumed that the genetic influence on
the prevalence of PCOS in the Arab population is aggra-
vated by consanguinity and therefore plays an important
factor in infertility in this population.

The prevalence of PCOS worldwide is reported in several
studies as being 3 to 10% [44, 45]. However, the prevalence of
PCOS varies according to the definition used, with approxi-
mately 6% according to NIH (National Institute of Health) and
10% according to the Rotterdam criteria and the Androgen
excess society guidelines [46]. Due to the variability of the
symptoms or the lack of knowledge of the health care provid-
er, these numbers may be an underestimate, not representative
of the true incidence of women affected by PCOS worldwide.
Recently published meta-analyses [46, 47] studying the geo-
graphical prevalence of PCOS as determined by race and eth-
nicity regrettably did not include any data pertaining to the
Arab ethnicity. A recently published study in an unselected
Qatari population demonstrated a prevalence of PCOS in this
population of 12.1%, using the NIH guidelines and this may
translate into 20% using either the Rotterdam or Androgen
Excess Society criteria, which is distinctly higher compared
to other females from other continents and ethnicities.
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Conclusion

Infertility in both genders is often multi-factorial. Genetic and
environmental factors contribute to infertility to different ex-
tents and both factors may differ based on ethnicity and so-
ciocultural background. Unfortunately, until now, ethnic pe-
culiarities are not sufficiently represented or recognised in
research.

According to current data, consanguinity has a negative
impact on bothmale and female infertility by reducing ovarian
reserve in females and leading to an impairment of the semen
parameters in males. Further research is required to determine
the possible underlying pathophysiological and genetic mech-
anism causing this adverse effect on the fertility status of both
genders. Despite a climate of abundant sunshine, vitamin D
deficiency is endemic in the Middle East countries and con-
trary to the findings in Caucasian population, vitamin D defi-
ciency due to a lack of sun exposure to the skin might impact
ovarian reserve negatively. Reproduction is negatively influ-
enced by obesity and the Middle East has one of the highest
prevalence rates of obesity in the world. Future research will
have to clarify whether the strategies employed for weight loss
in Caucasian population will have the same benefits in other
populations and ethnicities.

The differences identified in studies between different eth-
nicities highlight the importance of interpreting studies care-
fully and not routinely transferring a study’s findings in one
ethnicity to another ethnicity without due caution. As a con-
sequence of this knowledge, future research should investigate
ethnical differences in more detail.

Compliance with ethical standards

Conflict of interest The authors declare that there is no conflict of
interest.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

References

1. InhornMC, Patrizio P. Infertility around the globe: new thinking on
gender, reproductive technologies and global movements in the
21st century. Hum Reprod Update. 2015;21(4):411–26.

2. Mascarenhas MN, Flaxman SR, Boerma T, Vanderpoel S, Stevens
GA. National, regional, and global trends in infertility prevalence
since 1990: a systematic analysis of 277 health surveys. PLoSMed.
2012;9(12):e1001356.

3. Luk BH, Loke AY. The impact of infertility on the psychological
well-being, marital relationships, sexual relationships, and quality
of life of couples: a systematic review. J Sex Marital Ther. 2015;41:
610–25.

4. Fido A, Zahid MA. Coping with infertility among Kuwaiti women:
cultural perspectives. Int J Soc Psychiatry. 2004;50(4):294–300.

5. Khayata GM, Rizk DE, Hasan MY, Ghazal-Aswad S, Asaad M.
Factors influencing the quality of life of infertile women in United
Arab Emirates. Int J Gynaecol Obstet. 2003;80:183–8.

6. Agarwal A, Mulgund A, Hamada A, Chyatte MR. A unique view
on male infertility around the globe. Reprod Biol Endocrinol.
2015;13:37.

7. Khandwala YS, Zhang CA, Li S, Behr B, Guo D, Eisenberg ML.
Racial variation in semen quality at fertility evaluation. Urology.
2017;106:96–102.

8. Feichtinger M, Göbl C, Weghofer A, Feichtinger W. Reproductive
outcome in European and Middle Eastern/North African patients.
Reprod BioMed Online. 2016 Dec;33(6):684–9.

9. Salem WH, Abdullah A, Abuzeid O, Bendikson K, Sharara FI,
Abuzeid M. Decreased live births among women of Middle
Eastern/North African ethnicity compared to Caucasian women. J
Assist Reprod Genet. 2017;34(5):581–6.

10. Elbardisi H, Majzoub A, Al Said S, Al Rumaihi K, El Ansari W,
Alattar A, et al. Geographical differences in semen characteristics of
13 892 infertile men. Arab J Urol. 2018 Feb 2;16(1):3–9.

11. Inhorn MC. Middle Eastern masculinities in the age of new repro-
ductive technologies: male infertility and stigma in Egypt and
Lebanon. Med Anthropol Q. 2004;18:162–82.

12. Ahmadi H, Montaser-Kouhsari L, Nowroozi MR, Bazargan-Hejazi
S. Male infertility and depression: a neglected problem in the
Middle East. J Sex Med. 2011;8:824–30.

13. Forty years of IVF, Niederberger C, Pellicer A, Cohen J, Gardner
DK, Palermo GD, et al. Fertil Steril. 2018;110(2):185–324.e5.

14. Baker VL, Luke B, Brown MB, Alvero R, Frattarelli JL, Usadi R,
et al. Multivariate analysis of factors affecting probability of preg-
nancy and live birth with in vitro fertilization: an analysis of the
Society for Assisted Reproductive Technology Clinic Outcomes
Reporting System. Fertil Steril. 2010;94:1410–6.

15. Polyzos NP, Drakopoulos P, Parra J, Pellicer A, Santos-Ribeiro S,
Tournaye H, et al. Cumulative live birth rates according to the
number of oocytes retrieved after the first ovarian stimulation for
in vitro fertilization/intracytoplasmic sperm injection: a multicenter
multinational analysis including ∼15,000 women. Fertil Steril.
2018;110:661–70.

16. Tabbalat AM, Pereira N, Klauck D, Melhem C, Elias RT,
Rosenwaks Z. Arabian Peninsula ethnicity is associated with lower
ovarian reserve and ovarian response in women undergoing fresh
ICSI cycles. J Assist Reprod Genet. 2018;35:331–7.

17. Tadmouri GO, Nair P, Obeid T, Al Ali MT, Al Khaja N, Hamamy
HA. Consanguinity and reproductive health among Arabs. Reprod
Health. 2009;6:17.

18. Seher T, Thiering E, Al Azemi M, Heinrich J, Schmidt-Weber CB,
Kivlahan C, et al. Is parental consanguinity associated with reduced
ovarian reserve? Reprod BioMed Online. 2015;31:427–33.

19. Baccetti B, Capitani S, Collodel G, Cairano G, Gambera L, Moretti
E, et al. Genetic sperm defects and consanguinity. Hum Reprod.
2001;16:1365–71.

20. LatiniM, Gandini L, Lenzi A, Romanelli F. Sperm tail agenesis in a
case of consanguinity. Fertil Steril. 2004;81:1688–91.

21. Inhorn MC, Kobeissi L, Nassar Z, Lakkis D, Fakih MH.
Consanguinity and family clustering of male factor infertility in
Lebanon. Fertil Steril. 2009;91:1104–9.

22. Lips P. Worldwide status of vitamin D nutrition. J Steroid Biochem
Mol Biol. 2010;121:297–300.

23. Mishal AA. Effects of different dress styles on vitamin D levels in
healthy young Jordanian women. Osteoporos Int. 2001;12:931–5.

24. Hatun S, Islam O, Cizmecioglu F, Kara B, Babaoglu K, Berk F,
et al. Subclinical vitamin D deficiency is increased in adolescent
girls who wear concealing clothing. J Nutr. 2005 Feb;135:218–22.

25. Gannagé-Yared MH, Chemali R, Yaacoub N, Halaby G.
Hypovitaminosis D in a sunny country: relation to lifestyle and
bone markers. J Bone Miner Res. 2000 Sep;15:1856–62.

664 J Assist Reprod Genet (2019) 36:661–665



26. Gannagé-Yared MH, Maalouf G, Khalife S, Challita S, Yaghi Y,
Ziade N, et al. Prevalence and predictors of vitamin D inadequacy
amongst Lebanese osteoporotic women. Br J Nutr. 2009 Feb;101:
487–91.

27. Lips P. Vitamin D status and nutrition in Europe and Asia. J Steroid
Biochem Mol Biol. 2007;103:620–5.

28. Fabris AM, Cruz M, Iglesias C, Pacheco A, Patel A, Patel J, et al.
Impact of vitamin D levels on ovarian reserve and ovarian response
to ovarian stimulation in oocyte donors. Reprod BioMed Online.
2017;35:139–44.

29. Drakopoulos P, van de Vijver A, Schutyser V, Milatovic S,
Anckaert E, Schiettecatte J, et al. The effect of serum vitamin D
levels on ovarian reserve markers: a prospective cross-sectional
study. Hum Reprod. 2017;32:208–14.

30. Shapiro AJ, Darmon SK, Barad DH, Gleicher N, Kushnir VA.
Vitamin D levels are not associated with ovarian reserve in a group
of infertile women with a high prevalence of diminished ovarian
reserve. Fertil Steril. 2018;110:761–6.

31. Arefi S, Khalili G, Iranmanesh H, Farifteh F, Hosseini A, Fatemi
HM, et al. Is the ovarian reserve influenced by vitamin D deficiency
and the dress code in an infertile Iranian population? J Ovarian Res.
2018;11:62.

32. Paffoni A, Ferrari S, Viganò P, Pagliardini L, Papaleo E, Candiani
M, et al. Vitamin D deficiency and infertility: insights from in vitro
fertilization cycles. J Clin Endocrinol Metab. 2014;99:E2372–6.

33. Polyzos NP, Anckaert E, Guzman L, Schiettecatte J, Van Landuyt
L, Camus M, et al. Vitamin D deficiency and pregnancy rates in
women undergoing single embryo, blastocyst stage, transfer (SET)
for IVF/ICSI. Hum Reprod. 2014;29:2032–40.

34. Taylor J. The changing health of the Middle East population
through oil and automobiles. Eur Heart J. 2009;30(11):1291–3.

35. Hruschka DJ, Hadley C. How much do universal anthropometric
standards bias the global monitoring of obesity and undernutrition?
Obes Rev. 2016;17:1030–9.

36. Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK,
Paciorek CJ. National, regional, and global trends in body-mass
index since 1980: a systematic analysis of health examination

surveys and epidemiological studies with 960 country-years and
9.1 million participants. Lancet. 2011;377:557–67.

37. Broughton DE, Moley KH. Obesity and female infertility: potential
mediators of obesity's impact. Fertil Steril. 2017;107:840–7.

38. Palep-Singh M, Picton HM, Barth JH, Balen AH. Ethnic variations
in the distribution of obesity and biochemical metabolic abnormal-
ities in fertility clinic attendees. J Reprod Med. 2008;53:117–23.

39. Kahn BE, Brannigan RE. Obesity and male infertility. Curr Opin
Urol. 2017;27(5):441–5.

40. Practice Committee of the American Society for Reproductive
Medicine. Obesity and reproduction: a committee opinion. Fertil
Steril. 2015;104:1116–26.

41. Lim SS, Davies MJ, Norman RJ, Moran LJ. Overweight, obesity
and central obesity in women with polycystic ovary syndrome: a
systematic review and meta-analysis. Hum Reprod Update.
2012;18:618–37.

42. Mykhalchenko K, Lizneva D, Trofimova T, Walker W, Suturina L,
Diamond MP, et al. Genetics of polycystic ovary syndrome. Expert
Rev Mol Diagn. 2017 Jul;17(7):723–33.

43. Haq F, Rizvi J. Infertility and polycystic ovarian syndrome: a study
of association between body mass index and intrafamily marriages.
Gynecol Obstet Investig. 2008;4:269–74.

44. Knochenhauer ES, Key TJ, Kahsar-Miller M, Waggoner W, Boots
LR, Azziz R. Prevalence of the polycystic ovary syndrome in un-
selected black and white women of the southeastern United States:
a prospective study. J Clin Endocrinol Metab. 1998;83:3078–82.

45. Kauffman RP, Baker VM, Dimarino P, Gimpel T, Castracane VD.
Polycystic ovarian syndrome and insulin resistance in white and
Mexican American women: a comparison of two distinct popula-
tions. Am JObstet Gynecol. 2002;187:1362–9.

46. Bozdag G, Mumusoglu S, Zengin D, Karabulut E, Yildiz BO. The
prevalence and phenotypic features of polycystic ovary syndrome:
a systematic review and meta-analysis. Hum Reprod. 2016;12:
2841–55.

47. Wolf WM, Wattick RA, Kinkade ON, Olfert MD. Geographical
prevalence of polycystic ovary syndrome as determined by region
and race/ethnicity. Int J Environ Res Public Health. 2018;15:11.

J Assist Reprod Genet (2019) 36:661–665 665


	Ethnical and sociocultural differences causing infertility are poorly understood—insights from the Arabian perspective
	Abstract
	Opinion paper
	Conclusion
	References


