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Dear Editor,

The term ‘consanguinity’ refers to the marital relationship
between two people with common ancestors, i.e., those

genetically related by descent. Such marriages constitute a
high level of inbreeding, resulting in a high incidence of
autosomal recessive genetic disorders in human pop-

ulations.1e6

Several publications suggested that the rate of consan-
guinity is very high in the Kingdom of Saudi Arabia (KSA),

which may be the cause of the relatively high incidence of
various genetic diseases there.1e5 The rate of consanguinity
varies not only from one population to another but also in
different geographic regions of a country, such as the

KSA.1,5e11 While the lowest rate of consanguinity has been
reported to be <0.5% in European populations, it varies
from 10.6 to 67.7% in the Middle East1e5,12e16 with KSA

showing the highest. El-Hazmy et al.1 mapped the certain
areas of the KSA, which indicated regional variation in the
prevalence of consanguinity, with the North-western Prov-

ince (Khaibar, Makkah and Taif) showing the highest rate
(67.7%). However, this study did not specifically analyse the
rate of consanguinity in the Almadinah Almunawwarah re-

gion, which is believed to have a substantial tribal popula-
tion, with large families descended from common ancestors
and migrant families originating from diverse ancestries,
some of whom tend to form minority groups with high

consanguinity rates. According to a few reports, the rate of
consanguinity (approximately 60e67%) appears to be high
in the Almadinah Almunawwarah area;14,17,18 however,

based on undocumented observations, this region is
perceived to have one of the highest consanguinity rates in
the KSA. There is certainly a lack of published population-

based data to confirm this notion. In fact, the consanguin-
ity rate has been reported to be much higher (>80%) in
smaller rural areas in other provinces in the KSA.1,14 For

example, the Samtah area in the South-Western Province
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of the KSA reportedly has a consanguinity rate as high as

86.6%.1 Additionally, the urban areas have consistently
shown lower rates of consanguinity when compared to
other regions in the KSA and to other Arab

countries.14,19e22 The two reports17,18 on consanguinity
rates in Almadinah Almunawwarah were based on
information from selected groups of subjects; these reports
certainly did not draw on population-based studies that

were designed to generate data that considered the urban and
rural origins of the studied populations or their educational,
socio-economic and ethnic backgrounds, nor did they iden-

tify the specific areas of Almadinah Almunawwarah with the
highest or the lowest rates of consanguinity. Furthermore, in
some Arab countries, the higher levels of women’s education

has reportedly resulted in a decline in the consanguinity
rates.22e26 With the establishment of two major universities
in Almadinah Almunawwarah, both men’s and women’s
education levels have increased, but their impacts on

consanguinity rates, if any, will not be known until new
studies are conducted to address these issues.

An observation of an extremely high incidence of juvenile

diabetes in the Almadinah Almunawwarah region17 has led
some to assume that other genetic diseases in this ‘believed
to be’ highly consanguineous population may also be very

common. However, the paucity of unbiased reports and
population-based studies on the consanguinity rate and the
prevalence of various genetic diseases in the Almadinah

Almunawwarah region make establishing their connections
based on quantitative estimates difficult.

In a study of only 600 Saudi women (421 university stu-
dents and 179 women attending outpatient clinics), Warsy

et al. (2014) addressed the potentially declining rate of con-
sanguinity in the Saudi population, as in some other Arab
countries, due to increasing education and awareness of the

connection between consanguinity and genetic diseases.19

These authors could not find a decline in the rates of
consanguinity in this study population. Larger population-
y. This is an open access article under the CC BY-NC-ND license
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based and unbiased studies are clearly needed to uncover the
actual trends in consanguinity rates in different regions of the

KSA. For such studies, Almadinah Almunawwarah would
be an ideal context for two reasons. First, a tribal population
adheres to the practice of cousin marriage; second, the

classification of groups with varying socio-economic and
ethnic backgrounds and education levels and the increasing
adoption of the urban lifestyle offer an opportunity to

analyse the impact of these factors on the prevalence of
consanguinity in different sectors of the population over
time.

In any case, to prioritize the research efforts on important

diseases that aim to provide both therapeutic and preventive
measures to minimize the burden of genetic diseases in the
Almadinah Almunawwarah population, it is imperative to

generate population-based data on the relationship between
the rate of consanguinity and the prevalence of genetic dis-
eases as well as changes in such trends due to any identifiable

factors in the region as a whole and its specific districts.
Taibah University has established a Centre for Genetics and
Inherited Diseases (CGID) in Almadinah Almunawwarah
with three main goals (i.e., research, education and services)

that aim to generate and translate data into action for the
benefit of the population. Generating reliable information on
relationship between the prevalence of consanguinity and the

pattern of genetic diseases in Almadinah Almunawwarah
region is the most important step towards planning and
prioritizing appropriate projects for CGID to achieve its goal

of improving the genetic health of its population. In addi-
tion, the government has also recognized the impact of
consanguinity on genetic diseases and has emphasized the

importance of premarital screening.27

As such, we feel that there is an urgent need to conduct
unbiased, population-based studies that address multiple
factors such as demography, family origin, marital rela-

tionship (first-, second- or distant-cousin marriage), educa-
tion and socio-economic background to estimate the
consanguinity rate and its changing patterns, if any, in the

population of the different districts of Almadinah Almu-
nawwarah. The significance of such studies lies in the use-
fulness of the new data in determining the actual trends in

consanguinity rates and the impact of any modifying factors,
thus developing registries for the relationship between con-
sanguinity and the prevalence of genetic diseases and prior-

itizing research and education strategies to control genetic
diseases in the population of Almadinah Almunawwarah.
References
1. El-Hazmi MA, Al-Swailem AR, Warsy AS, Al-Swailem AM,

Sulaimani R, Al-Meshari AA. Consanguinity among the Saudi

Arabian population. J Med Genet 1995; 32(8): 623e626.

2. Bittles AH, Mason WM, Greene J, Rao NR. Reproductive

behavior and health in consanguineous marriages. Science 1991;

252(5007): 789e794.

3. Darwin G. Marriages between first cousins in England and their

effects. J Stat Soc 1875; 38(6): 153e184.

4. Al-Owain M, Al-Zaidan H, Al-Hassnan Z. Map of autosomal

recessive genetic disorders in Saudi Arabia. Am J Med Genet

2012; 158A(10): 2629e2640.

5. Bittles AH. A community genetics perspective on consanguin-

eous marriage. Com Genet 2008; 11(6): 324e330.
6. El-Mouzan MI, Al Salloum AA, Al Herbish AS, Qurachi MM,

Al-Omar AA. Consanguinity and major genetic disorders in

Saudi children: a community-based cross-sectional study. Ann

Saudi Med 2008; 28(3): 169e173.

7. Bittles AH. Consanguineous marriages, current global incidence

and its relevance to demographic research. Research Report no.

90e186. Ann Arbor, Michigan: Population Studies Center;

1990.

8. Hamami H, Bittles AH. Genetic clinics in Arab communities:

meeting individual, family and community needs. Public Health

Genom 2009; 12(1): 30e40.

9. Bittles AH, Hussain AR. An analysis of consanguineous mar-

riage in the muslim population of Indiaat regional and state

levels. Ann Hum Biol 2000; 27(2): 163e171.

10. McCullough JM, O’Rourke DH. Geographic distribution of

consanguinity in Europe. Ann Hum Biol 1986; 13(4): 359e367.

11. Jurdi R, Saxena PC. The prevalence and correlates of consan-

guineous marriages in Yemen: similarities and contrasts with

other Arab countries. J Biosoc Sci 2003; 35(1): 1e13.

12. Ottenheimer M. Forbidden relatives: the American myth of

cousin marriage. University of Illinois Press; 1996.

13. Saedi-Wong S, Al-Frayh RA, Wong NYH. Socio economic

epidemiology of consanguineous mating in Saudi Arabian

population. J Asian Afr Stud 1989; 24: 247e251.

14. El-Mouzan MI, Al Salloum AA, Al Herbish AS, Qurachi MM,

Al Omar AA. Regional variations in the prevalence of con-

sanguinity in Saudi Arabia. Saudi Med J 2007; 28(120): 1881e

1884.

15. Ozand PT, Rashed MS. Inborn errors of metabolism in the

Middle East. Symposium on Epidemiologic Transition/Trans-

action and Health in Developing Countries, College of Medi-

cine, King Saud University, 1994; 27e29 November, Riyadh.

16. Hassnan ZN, Sakati N. Genetic disorders in Saudi Arabia. In:

Teebi AS, editor. Genetic disoders among Arab populations. 2nd

ed. Springer-Verlag; 2010. p.531.

17. Habeb AH, Al-Magamsi MSF, Halabi S, Eid IM, Shalaby S,

Bakoush O. High incidence of childhood type 1 diabetes in Al-

Madinah, North West Saudi Arabia (2004e2009). Pediatr

Diabetes 2011; 12(8): 676e681.

18. Murshid WR. Spina bifida in Saudi Arabia: is consanguinity

among the parents a risk factor? Pediatr Neurol 2000; 32: 10e

12.

19. Warsy AS, Al-Jaser MH, Albdass A, Al-Daihan S, Alanazi M.

Is consanguinity prevalence decreasing in Saudis? A study in

two generations. Afr Health Sci 2014; 14(2): 314e318.

20. Tadmouri GO, Nair P, Obeid T, Al Ali MT, Al Khaja N, Al

Hamamy HA. Consanguinity and reproductive health among

Arabs. Reprod Health 2009; 6: 17.

21. Hamamy H, Jamhawi L, Al-Darawsheh J, Ajlouni K.

Consanguineous marriages in Jordan: why is the rate changing

with time? Clin Genet 2005; 67(6): 511e516.
22. Khlat M. Consanguineous marriages in Beirut: time trends,

spatial distribution. Soc Biol 1998; 35: 324e330.

23. Jaber L, Halpern GJ, Shohat T. Trends in the frequencies of

consanguineous marriages in the Israeli Arab community. Clin

Genet 2000; 58: 106e110.

24. Kerkeni E, Monastiri K, Saket B, Rudan D, Zgaga L, Ben CH.

Association among education level, occupation status, and

consanguinity in Tunisia and Croatia. Croat Med J 2006; 47:

656e661.

25. Assaf S, Khawaja M. Consanguinity trends and correlates in

the Palestinian territories. J Biosoc Sci 2009; 41: 107e124.

26. Sharkia R, Zaid M, Athamna A, Cohen D, Azem A, Zalan A.

The changing pattern of consanguinity in a selected region of

the Israeli Arab community. Am J Hum Biol 2008; 20: 72e77.

27. El-Hazmi MA. Pre-marital examination as a method of pre-

vention from blood genetic disorders. Community views. Saudi

Med J 2006; 27: 1291e1295.

http://refhub.elsevier.com/S1658-3612(15)00113-4/sref1
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref1
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref1
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref1
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref2
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref2
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref2
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref2
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref3
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref3
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref3
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref4
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref4
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref4
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref4
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref5
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref5
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref5
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref6
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref6
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref6
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref6
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref6
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref7
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref7
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref7
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref7
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref7
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref8
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref8
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref8
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref8
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref9
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref9
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref9
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref9
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref10
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref10
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref10
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref11
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref11
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref11
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref11
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref12
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref12
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref13
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref13
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref13
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref13
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref14
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref14
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref14
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref14
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref16
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref16
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref16
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref17
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref17
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref17
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref17
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref17
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref17
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref18
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref18
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref18
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref19
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref19
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref19
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref19
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref20
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref20
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref20
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref21
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref21
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref21
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref21
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref22
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref22
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref22
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref23
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref23
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref23
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref23
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref24
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref24
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref24
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref24
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref24
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref25
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref25
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref25
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref26
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref26
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref26
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref26
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref27
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref27
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref27
http://refhub.elsevier.com/S1658-3612(15)00113-4/sref27


Rate of consanguinity in Almadinah Almunawwarah 511
Mohammed Hannan, PhD*

Sulman Basit, PhD
Centre for Genetics and Inherited Diseases, Taibah

University, Almadinah Almunawwarah, KSA
*Corresponding author:
E-mail: mohammedhannan234@gmail.com
Naif A. Almontashiri, PhD
Partners Healthcare Center for Personalized Genetic
Medicine and Harvard Medical School, Boston, USA

Khalid I. Khoshhal, ABOS
College of Medicine, Taibah University, Almadinah

Almunawwarah, KSA

mailto:mohammedhannan234@gmail.com

	The need for population-based studies to estimate the rate of consanguinity in Almadinah Almunawwarah
	References


