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Abstract

Background: Saudi population is unique in that there is a strong preference for cousin marriages in the general popula-
tion. We studied the prevalence of consanguinity in educated Saudi females and compared the results with the results
obtained in their parents, to access if a generation difference in which extensive educational activities have prevailed to
inform the people of the influence of cousin marriages on health, has made any difference in prevalence of consanguine-
ous marriages.

Method: A total of 600 Saudi women (421 university students and 179 women attending outpatients’ clinics) were inter-
viewed about their own and their parents’ consanguinity.

Results: The total consanguinity (first and second cousins) was 29.7% in the parents. Consanguinity was significantly higher
among the daughters than the parents, where 37.9% of the 293 married women had consanguineous marriages. The preva-
lence of consanguinity was studied in different age groups, though no significant pattern was observed. A strong correla-
tion was found between consanguinity of parents and their daughters; consanguinity was highest (52.3%) in the daughters
of parents who were themselves consanguineous.

Conclusion: The results did not reveal any decrease in the prevalence of consanguinity over a generation. This shows that
the tradition of marrying within the family is a preferred practice, despite the awareness that certain genetic disorders oc-
cur at a higher frequency in cousin marriages. There is a need at the primary health care level to inform the public of the

consequences of this common practice.
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Introduction

Consanguinity (Kon’san’-guin’it E), is a word derived
from two Latin words: con meaning ‘shared’ and sanguis
meaning’ blood’, and is used to describes relationship
between two people who are related as they share
common ancestors (a shared blood relationship) [cognatio
naturalis]. Consanguineous marriages refer to marriages
between two people, genetically related, by descent,
from a common ancestor (F = 0.0156) [1].
Consanguineous mating and inbreeding have been
a subject of human biological inquiry since George
Darwin, himself the son of a marriage between Charles
Darwin and his cousin Emma Wedgewood [2], who
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investigated the relative academic and athletic
performance of people from consanguineous and
non-consanguineous marriages [3-4]. The rate at
which consanguinity exists varies from one population
to another [5,6]. Among the European populations
the consanguinity rates are generally less than 0.5%,
while in North Africa, Saudi Arabia and Southern and
Western Asian populations 22—-55% of all unions are
consanguineous [7, 8]. In the majority of the states
of the United States of America, cousin marriages
are illegal under statutes passed in the 19th and 20th
centuries [9]. Consanguinity occurs in all countries
of the Middle East, however, the prevalence varies

significantly, ranging from 10.6% to 67.7% [10-18].

Inanattempt to investigate the changes in the prevalence
of consanguinity over a generation, we conducted this
study on a group of university students and educated
women attending outpatient clinics in Riyadh and
compared the prevalence of consanguinity among the
married women in this group, to the prevalence in their
parents.
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Methods

The inclusion of the female subjects for this study was
random and voluntary. The purpose of the study was
explained, they were invited to enrol and only those who
volunteered were included in the study. Each female had
to sign a consent form for inclusion. Exclusion criteria
included: non-Saudi females and any female suffering
from any major sickness. The final study group was 600
healthy Saudi females aged from 1645 years (26.1 £7.7
years). The study group comprised: (a) 200 students
from the Department of Science at the Faculty of Edu-
cation, Ministry of Education, Al-Malaz, Riyadh, and
221 students from the Department of Arts at King
Saud University, Alishia, Riyadh; (b) 179 women (all at
least graduates) attending the outpatient clinics at the
Security Forces Hospital, Riyadh, for minor illnesses.

Each woman was interviewed in Arabic using a purpose-
designed questionnaire that inquired about age, and
marital status. If married, the women were asked about
consanguinity with their husbands and if the answer was

yes, they were asked about the level of consanguinity
(i.e. first or second cousins). Furthermore, each woman
was asked about the consanguinity of her parents and
the degree of consanguinity, if present.

The data was analysed using SPSS version 9. Prevalence
rates between groups were compared by chi-square
analysis using a 2 x 2 contingency table. P < 0.05 was
considered statistically significant.

Results

The total consanguinity among the parents of the 600
women participants was 29.7%, of whom 23.0% were
first-degree cousins and 0.7% were second-degree
cousins (Table 1). Of the participants’ females, 293 were
married and the overall prevalence of consanguinity in
these females was 37.9% (Table 1). The prevalence of
consanguinity among the married participant women
was significantly higher than among the parents of the
whole sample (x> = 5.704, P = 0.016).

Table 1 Prevalence of consanguinity among the participants’ parents and among married participants

Group N o Consanguineous marriage F
studied Ist cousin 2nd cousin Total
No. % No. % No.* %
Participants’ parents 600 138 23.0 40 0.7 178 29.7 0.024
Participants (married) 293 88 30.0 23 7.8 111 379  0.030

*x* = 5.704, P = 0.016.

The married females (293) were grouped into six age
groups and the prevalence of first- and second-cousin
marriages was assessed in each group. Table 2 presents
the prevalence of consanguinity in the different age
groups. It shows that the prevalence of first cousin

marriages was higher in each age group compared to
the prevalence of second cousin marriages. Differences
were observed in the prevalence of consanguinity in the
different age groups; however, the differences were not
statistically significant in the different groups.

Table 2 Prevalence of consanguinity in married participants in different age groups

Age (years) No. studied  Non-consanguineous Consanguineous
1st cousin 2nd cousin
No. %o No. %o No. %o Total %

16-20 20 13 65.0 6 30.0 1 5.0 35
21-25 75 43 57.3 27 36.0 5 0.7 42.7
26-30 64 38 59.4 21 32.8 5 7.8 40.6
31-35 41 31 75.6 9 22.0 1 2.4 24.4
3640 54 32 59.3 16 29.6 0 11.1 40.7
41-45 39 25 64.1 9 23.1 5 12.8 35.9
Total 293 182 62.1 88 30.0 23 7.8 37.8

Finally, the prevalence of consanguinity in the 293
married females was correlated with the prevalence
of consanguinity in their parents and the results are
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presented in Table 3. Of the 293 married women, 30.0%
were first- and 7.9% were second-cousin marriages.
Among the parents who were non-consanguineous,
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25.1% of the daughters were married to first and
4.8% to second cousins. While in parents who were
consanguineous, cousin marriages in their daughters was

52.3% (first cousin 38.4% and second cousin 14.0%).
This was significantly higher than the prevalence of

consanguinity in the daughters of non-consanguineous
couples (P < 0.05).

Table 3 Correlation between consanguinity in participants’ parents and their daughters

Parent’s marriage Total ~ Daughter’s marriage
No. Non-consanguineous Consanguineous
1st cousin 2nd cousin
No. % No. % No. %

Non-consanguineous 207 142 68.6 55 26.6 10 4.8
Consanguineous 86 40 46.5 33 38.4 13 15.1

1st cousin 68 33 48.5 29 42.6 6 8.8

2nd cousin 18 7 38.9 4 22.2 7 38.9
Total 293 182 62.1 88 30.0 23 7.8

Discussion removed, double first cousin and second cousin once

The extent of consanguinity in any population is
an outcome of the demographic structure of each
population, which is dependent on social, traditional
and religious factors. Keyfitz and Flieger [19] underlined
the importance of social factors and McCullough
and O’Rourke [20] explained that differences in the
consanguinity levels in different populations may be
explained on the basis of these factors. Several studies
have shown that consanguinity is responsible for changes
in genotype frequencies and results in an increase
in the homozygous genotype while decreasing the
corresponding heterozygous form [21]. It is considered
as an important factor in differentiating populations
22].

This study investigated consanguinity in the parents of
600 women and the prevalence of consanguinity among
the 293/600 participant females who were married.
The prevalence of consanguinity in the parents was
significantly lower compared to the prevalence in the
daughters. Comparison of the results of this study with
those reported earlier in different provinces of Saudi
Arabia, and in other Middle East countries (Table 4),
shows several interesting findings.

The total prevalence of first- and second-cousin
marriages among our sample of Saudi Arabian women
(37.9%) 1s the same, though in the parents the prevalence
was lower, than that reported in an earlier study in the
total Saudi population [14]. In several studies on Saudi
population the consanguinity rates are reported to be
above 50% and the major form is first cousin marriages
(Table 4). A few studies have reported second cousin
or distant relative marriages, but data on other forms
of first cousin marriages, such as first cousin once
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removed is not available. Furthermore, none of the
studies have reported data on the prevalence of paternal
and or maternal relationship of the cousin marriages.
In the present study, first-cousin marriages were more
common compared to second-cousin marriages,
a trend that is similar to the earlier reports from the
Saudi population [14] (Table 4). In the present study,
however, the prevalence of second-cousin marriages
was much lower than that reported earlier [14] and this
may indicate a slight change in the trends of cousin

marriages over the past 20-30 years.

Compared with other Middle Eastern countries, which
follow the same religion and have similar traditions
as Saudi Arabia, the consanguinity rates in our study
population are higher than in Bahrain [23], Egypt [24-20]
and Lebanon [27,28] but similar to that reported from
Oman [29] and Yemen [30] and significantly lower than
the rates in Jordan [31-33], Kuwait [34], Iraq [11] and
UAE [35]. An interesting finding of our study was that
the prevalence of consanguinity in the married women
was significantly higher than in their parents. This may
be an indication that the prevalence of consanguinity is
actually increasing among the Saudi Arabian population.
A similar trend was also reported by Al-Ghazzali et al.
[35], who showed that in the United Arab Emirates
the consanguinity rates in the current generation were
higher compared to their parents generation (50.5%
versus 39.0%) and by Jurdi and Saxena [30] in Yemen
who reported that the prevalence of cousin marriages
appeared to have increased over time. However, a study
from Norway, on women of Pakistani origin, showed
that a decrease in the consanguinity prevalence was the
modern trend [306].
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Table 4 Consanguinity in Saudi Arabian women and their parents: comparison with results from other studies in

Saudi Arabia and the Middle East

Country Consanguineous marriage (%o)
s "t 2nd cousin Total Reference
cousin
Saudi Arabia 23.0 6.7 29.7 This study
--Participants (married)
-- Participants’ parents 30.0 7.8 37.9
Saudi Arabia 25.8 14.8 40.6 14
Distant: 15.2
-Central province 29.8 13.4 43.2
-Northern province 17.9 17.4 35.3
-Northwest province 27.3 20.8 48.0
-Southwest province 26.0 12.4 38.4
- Eastern province 40.9 9.1 50.0
Saudi Arabia (Riyadh) 42 Others: 28 60.0 55
Same in parents
Saudi Arabia - Total 33.6 22.4 56 15
—Rural 59.5
] - Urban 54.7
Saudi Arabia (Dammam) 39.3 12.7 52 56
Saudi Arabia (Riyadh) 31.4 22.9 54.3 57
Bahrain 21.0 7.8 28.8 23
Egypt 14.1 5.4 19.5 26
Lebanon - Muslims 17.3 — 29.6 28
- Christian 7.9 — 16.5
Untied Arab Emirates 31.5 — — 35
26.2 24.3 50.5
Iraq 30.0 — 58.0 11
Jordan® 32.0 0.8 50.0 31,32
Kuwait” 30.2 22.1 54.3 34
Oman® 24.1 11.8 35.9 29
Yemen 32.0 8.0 40.0 30

*Other distant relation marriages: 10.5%. * Double first cousins: 2.0%.

¢Specific tribal grouping: 20.0%.

This could be explained on the basis of the significant
cultural differences faced by the people who migrate
to the developed countries. Many of the younger
people who, under the influence of the family agree to
arranged marriages, in their country of origin, when
they migrate to other countries, the influence of family
is lessened and the determination to find a partner of
their own choice is elevated, hence the effect on the
prevalence of consanguinity. Conversely, immigration
could also increase consanguinity prevalence, as people
feel more confident and sure with people from their
own families.

In this study, our results showed that parents who
themselves are consanguineous have a higher prevalence
of consanguinity in their daughters, ie. higher
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inbreeding rates. Among parents who themselves were
married to first cousins, 42.6% had daughters married
to a first cousin and 8.8% married to a second cousin,
while among parents who were themselves married to
second cousins, 22.2% daughters were married to a first
cousin while 38.9% had daughters married to a second
cousin. In fact, consanguinity was higher (61.1%) in
the daughters of parents who were second cousins
themselves, compared with 51.5% in the parents
who were themselves first cousins. In this respect,
consanguinity was only 30.0% in the daughters of the
parents who were not related. This finding confirms
that inbreeding is the preferred option in those couples
who are themselves closely related.

Consanguinity has several advantages and several factors
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may operate in the Saudi population to encourage
consanguineous marriages. The major factors are the
social and economic benefits and the possibility of a
more stable marriage among cousins if both members
have grown up in a similar environment and therefore
adjust more easily after marriage. Anthropologists have
long agreed that the major advantage of consanguineous
marriages is the inheritance of family structure and
property [37-39].

On the other hand, adverse effects of consanguinity in
terms of reproductive behaviour, reproductive wastage,
higher morbidity and mortality and genetic problems
have been described extensively in the literature [10,
17, 31, 40-50]. One of the major harmful effects is a
higher frequency of rare autosomal recessive disorders
in the offspring of consanguineous mating [17,16]. In
addition, increased rates of morbidity and mortality
have been directly related to the degree of inbreeding
[11, 48]. Furthermore, congenital malformations and
inborn errors of metabolism have also been shown
to occur at a higher rate in the offspring of cousin
marriages [45,47].

Studies in the Saudi population have shown that
autosomal recessive and other major genetic disorders
(58, 61), inflammatory bowel disease (59), familial
multiple sclerosis (60), bronchial asthma (62), congenital
heart disease (63, 67), hearing impairment (64), spina
bifida (65), several problems of pregnancy (57, 66)
and schizophrenia (67), occur at a higher prevalence in
consanguineous mating. These finding and others stress
the need for decrease in the rate of consanguineous
marriages in the Saudi population. In all these studies
the rate of consanguineous marriages in the normal
controls were above 50%.

Whether religious believes play any role in influencing
the prevalence of consanguinity has to be assessed.
The Saudi population are all Muslims and marriage
regulations permit marriage between first, second
cousins and double first cousins. The Holy Quran
provides clear guidelines as to who a person can marry
and this permits cousin marriages [Chapter 4: verse
23]. A saying of the Prophet Mohammad (Peace be
upon him) encourages the people to choose a marriage
partner from outside ones family. Prophet Mohammad
(Peace be upon him) recommended his followers to
marry outside their families and outside their clans.
At one occasion, the Prophet (PBUH) told one of his
companions to choose a wife from a tribe different
to his, and then to choose for his son a wife from a
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third tribe, and to seek for his other son a girl from yet
another tribe.

Several regional differences in the prevalence of
consanguinity are prevalent amongst the Saudi [15
] and since all regions follow the same religion, these
differences can only be explained on the basis of
differences in education level, financial status, social
attitudes and population movement [15,51,52].

One aspect is clear: that it will not be possible to entirely
discourage cousin marriages in societies such as that of
Saudi Arabia, due to the strong traditions and family
values, despite the fact that several genetic diseases are
prevalent in this country [53]. However, it is advised
that in families with a serious autosomal recessive
genetic disorder the practice of consanguinity must be
discouraged in an attempt to prevent the birth of an
affected child. In this respect, awareness programmes
have been implemented in Saudi Arabia to inform people
about the frequently encountered genetic problems and
their long term consequences. Premarital screening for
the frequently encountered genetic disorders has been
made obligatory and this is frequently followed by
genetic counselling. Result reported after six years of
premarital screening in Saudi Arabia has shown marked
reduction in the number of at-risk marriages [54], and
it has been predicted that this may considerably reduce
the genetic disease burden in Saudi Arabia in the next
decades.

Conclusion: There is a need for more active awareness
programs to inform the general public about the
advantages and disadvantages of consanguineous
mating, in an attempt to reduce the prevalence of
consanguinity in a population where great preference is
given to family traditions and values.
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