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Consanguineous Marriages in
a Suburb of a Metropolitan City:
A Study from Bursa, Turkey

Bityiik Bir Sehrin Kenar Mahallesinde
Akraba Evlilikleri: Bursa Tiirkiye'den
Bir Calisma

ABSTRACT Objective: The objective of this study was to explore consanguinity, consanguineous
marriages, their different types, and socio-demographic correlates in a suburb of Bursa, the fourth
largest city in Turkey. Material and Methods: A total of 1380 ever married women, who attended
the Emek Family Medicine Clinic in this suburb over a period of one year, were requested to par-
ticipate in the study. Those who gave their informed consent were accepted as study participants.
A total of 1110 women were interviewed. The questionnaire provided information on consangui-
nity and socio-demographic data. Analyses were made by using SPSS V.11.5. Results: The mean
age of our study participants was (mean + SE) 34.2 + 0.6 years. Most of them were illiterate and ho-
usewives. About one-third of the participants had consanguineous marriages and about 93% of tho-
se marriages were between first cousins. Among first cousin unions, marriage with uncle’s male
child was the most common. The mean coefficient of inbreeding was 0.015458. Consanguineous
marriages were more prevalent among illiterate women. Consanguineous marriages were 4 times
more common in women with a family history of consanguinity than in women without any such
history. There were no significant correlations between consanguineous marriages and reported
stillbirths, miscarriages or infant deaths. However, we found a significant relationship between
consanguineous marriages and reported congenital malformations of the offspring. Conclusion: We
conclude that offspring of consanguineous unions are at high risk for some congenital malformati-
ons and diseases. Hence, we recommend that families with a high risk for genetic diseases be iden-
tified and be provided with prospective genetic counseling.
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OZET Amag: Bu caligmanin amaci, Tiirkiye'nin dordiincii biiyiik sehri olan Bursa'nin kenar mahal-
lelerinden birinde var olan akraba evliliklerini, bu evliliklerin tipini ve bu evliliklerle iligkili olan
sosyo-demografik 6zellikleri saptamaktir. Gereg ve Yontemler: Bir y1l boyunca Emek Aile Hekim-
ligi Klinigine bagvuran 1.380 evli kadina galigma hakkinda bilgi verilmis, katilmak isteyip isteme-
dikleri sorulmus ve ¢aligmaya dahil olmak istedigini ifade eden 1.110 kadin ile goriigiilmiistiir. Anket
formunda akraba evliligi ve sosyo-demografik 6zellikler ile ilgili sorular yer almistir. Veriler, SPSS
V 11.5 programu ile degerlendirilmigtir. Bulgular: Katilimcilarin yag ortalamas: (ortalama + SH) 34.2
+ 0.6 y1l olarak bulunmustur. Cogunun okuryazar olmadig: ve ev kadini oldugu belirlenmistir. Ka-
tilimcilarin 1/3'intin akraba evliligi yapmis oldugu ve bunlarin %93'iiniin de birinci kuzen evlili-
gi oldugu saptanmugstir. Akraba evliliklerinin en ¢ok amca oglu ile yapildig: belirlenmistir. Ortalama
kendilesme katsayisi (soyluluk katsayis1) 0.015458 olarak bulunmustur. Akraba evliliklerinin okur
yazar olmayan kadinlar arasinda daha sik oldugu gozlenmistir. Ailesinde akraba evliligi hikayesi
olan kadinlarin boyle bir hikédyesi olmayan kadinlara gére 4 kez daha fazla akraba evliligi yaptig
saptanmugtir. Akraba evlilikleri ile bildirilen 6lii dogumlar, diisiikler ve bebek 6liimleri arasinda is-
tatistiksel olarak anlaml bir iligki saptanamamistir. Konjenital malformasyon ile akraba evlilikleri
arasinda ise anlaml bir iligkinin bulundugu belirlenmistir. Sonug: Akraba evliliklerinden dogacak
olan ¢ocuklar konjenital malformasyonlar ve baz: hastaliklar nedeni ile tehlike altindadir. Bu ne-
denle de genetik hastaliklar bakimindan yiiksek risk grubu olan ailelerin taninmasi ve bu ailelere
genetik danigmanlik hizmetinin sunulmasi uygun olacaktir.

Anahtar Kelimeler: Evlilik; akrabalik; akraba evliligi
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onsanguineous marriages are marriages con-
tracted between blood relatives. In clinical
genetics, a consanguineous marriage is most
commonly defined as union between persons related
as second cousins or closer.! About 20% of the hu-
man population is estimated to live in communities
that have a tendency for consanguineous marriage.

In the literature, for the purposes of classifica-
tion, consanguineous marriages were divided into
different types:>*

(1) Parent-child or brother-sister marriages
which include 1% degree relationship with an in-
breeding coefficient of 0.25 (1/4).

(2) Brother-half'sister or uncle-niece our aunt-
nephew marriages which include 2™ degree relati-
onship with an inbreeding coefficient of 0.125

(1/8).

(3) Half uncle-niece or first cousins marriages
which include 3" degree relationship with an in-
breeding coefficient of 0.0625 (1/16).

(4) Double first cousins marriages which inc-
lude 2" degree relationship with an inbreeding co-
efficient of 0.125 (1/8).

(5) Half first cousins and first cousins once re-
moved marriages which include 4" degree relati-
onship with an inbreeding coefficient of 0.0313
(1/32).

(6) Second cousins marriages which include 5%
degree relationship with an inbreeding coefficient
of 0.0156 (1/64).

From a biomedical perspective, there should
be increased awareness that consanguineous marri-
ages could lead to genetic effects in the offspring,
especially if consanguinity has been practiced over
generations within a family.> Consanguinity was
suggested to contribute to sterility, stillbirths, spon-
taneous abortions, infant and child mortality, and
congenital malformations.®'? Total mortality (inc-
luding prenatal mortality) was reported to be two-
and-a-half times higher in inbred sub-samples than
in non-inbred sub-samples.® Similarly, incidence of
spontaneous abortions and stillbirths were higher
in offspring of consanguineous marriages than in
those of non-consanguineous marriages.'' The oc-
currence of asthma, mental retardation, epilepsy
and diabetes is significantly more common in offs-
pring of consanguineous than non-consanguineous
couples.’

The frequency of consanguineous marriages
has decreased considerably over the past few deca-
des all over the world. However, they are still very
common in Muslim populations."'*'> In Turkey,
the past two decades have witnessed a decreasing
trend in consanguineous marriages from 23 to
22%.">**However, consanguineous unions are still
prevalent and there are differences in consangui-
nity among people residing in different regions.
Table 1 sums up studies on consanguineous marri-
ages from Turkey.

The purpose of this study was to evaluate con-
sanguineous marriages in a suburb of the metropo-

TABLE 1: Consanguineous marriages in Turkey, results of selected studies.
Author Year Region Sample size Percent of consanguinity
Tungbilek, E. et al' 1988 Turkey 7.872.120 23.1
Basaran et al'® 1988 Turkey 55.175 21.2
Guz et al” 1989 Antalya 1.020 35.2
Baki et al'® 1992 Trabzon 999 20.0
Demirel et al® 1997 Konya 1.120 232
Simsek et al® 1999 Denizli 1.000 1.7
Dénbak L*! 2004 Kahramanmaras 1.000 22.6
Alper et al® 2004 Antalya 1.500 339
Kir et al*® 2005 Ankara 387 24.1
Kog I 2008 Turkey 8.075 22.0
1236 Turkiye Klinikleri ] Med Sci 2009;29(5)
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litan city of Bursa and some socio-demographic
correlates of consanguineous unions.

I MATERIAL AND METHODS

This cross-sectional study was conducted in the
Emek district of Bursa metropolitan city. Emek is a
suburban area and its settlers are mainly immig-
rants from Northern and Eastern Anatolia. Accor-
ding to the 2007 census, the total population of this
area is about 41.373 (19.695 female).

A Family Medicine Clinic and a Health Center
serve as primary health care units in the Emek dis-
trict. Established in 2004 through a protocol signed
between the Uludag University and Emek Munici-
pality, the Family Medicine Clinic also serves as a
training facility for medical students of the univer-
sity. The clinic provides a wide range of preventi-
ve and therapeutic primary health care services
free of charge. Only small contributions are accep-
ted for laboratory tests. The medical staff members
of the Department of Family Medicine in Uludag
University serve in the clinic on a rotation basis.

The Health Center is managed by the Health
Directorate as a peripheral unit of the general he-
alth system. Its primary duty is to give preventive
health services like immunizations, periodic exa-
minations of children and pregnant women, and
health education. General practitioners, midwives
and nurses work at the health center.

We conducted this study from September
2006 to December 2007 in the Family Medicine
Clinic. We informed every married woman who
visited the clinic about our research, and asked her
to participate in the study. Out of 1.380 women
1.110 gave their verbal consent; and were accepted
as study participants. We assured their privacy and
interviewed them in seclusion. Our questionnaire
consisted of 28 questions pertaining to their age, le-
vel of education, relationship with husband, rea-
sons for a marriage with a relative, reproductive
performance, outcome of pregnancies, infant and
child deaths, and presence of congenital malfor-
mations among children. We marked their answers
on printed questionnaires and coded the data on a
computer.

Turkiye Klinikleri ] Med Sci 2009;29(5)

We used the SPSS (Version 11.5) program to
analyse the collected data. Descriptive statistics inc-
luding means and standard errors for continuous
data, frequency tables, odds ratios, 95% confiden-
ce intervals and x? analyses were used to test the
significance of the results. p values less than 0.05
were considered significant.

We classified consanguineous marriages into
four types:

1. First cousin unions: marriages between
children of sisters and/or brothers.

2. First cousin once removed unions: marriages
between children and grandchildren of sisters
and/or brothers.

3. Second cousin unions: Marriages between
grandchildren of sisters and/or brothers.

4. Beyond second cousin unions: All other
types of consanguineous marriages.

I RESULTS

The mean age of our study participants was (mean
+ SE) 34.2 + 0.6 years. Most of them were illiterate
and housewives. The distribution of participants
with respect to some socio-demographic characte-
ristics was shown in Table 2.

The prevalence of consanguineous marriages
was 32.9% and first cousin unions were as high as
21.4% (Table 3). Among first cousin unions, marri-
age with uncle’s male child was the most common.

The mean inbreeding coefficient was calcula-
ted as (F): SP;F;= 0.015458; where P;was the pro-
portion of marriages with inbreeding coefficient
F'I.'ZS

We found no significant correlation between
age and consanguinity. Women in consanguineous
marriages were living in households with an exten-
ded structure, 1.6 times more frequent than those
in non-consanguineous marriages (Table 4).

Consanguineous marriages were 4 times more
common in women with a family history of con-
sanguinity than in women without any such his-
tory (Table 5).
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TABLE 2: Socio-demographic characteristics of
participants.

Age groups n %
15-19 64 5.8
20-29 432 38.9
30-39 322 29.0
40-49 138 12.4
50-59 80 7.2
60 and over 74 6.7
Education
lliterate 612 55.1
Primary school 387 34.9
Secondary school or more 111 10.0
Husband’s education
llliterate 152 13.7
Primary school 686 61.8
Secondary school or more 272 245
Women'’s age of marriage
<15 68 6.1
15-19 772 69.6
20-24 244 22.0
25and > 26 2.3
Women’s profession
Housewife 1062 95.7
Other 48 43
Husbands’ profession
Labor worker 776 70.0
Merchant 92 8.3
Retired 74 6.7
Unemployed 70 6.3
Civil servant 41 36
Other 57 5.1
Type of family lived in before the marriage
Nuclear 1008 90.8
Extended 102 9.2
Type of current family
Nuclear 796 7.7
Extended 314 28.3
History of consanguineous marriages within the family
Present 716 64.5
Absent 394 35.5
Mean number of pregnancies 3.7+0.12
Mean number of live births 3.4 +£040

We found a significant relationship between
consanguineous marriages and the educational le-
vel of women. Consanguinity was more common
among illiterate women (Table 6). However, we

1238

did not find any significant relationship between
the educational level of their husbands and consan-
guinity (x*= 2.0395, df= 3, p> 0.05).

The prevalence of reported malformations and
diseases of offspring were 3.5 times higher among
consanguineous unions (Table 7).

The most commonly reported malformations
or diseases were deafness, blindness, mental retar-
dation, strabismus and polydactyly, respectively.
We did not find any significant relationship bet-
ween consanguineous or non-consanguineous uni-
ons and stillbirths (x2= 0.1785, df= 1, p> 0.05),
spontaneous abortions (x*= 0.7377, df= 1, p> 0.05),
and infant deaths (x?= 0.4484, df= 1, p> 0.05).

A significant number of women in non-con-
sanguineous marriages as compared to those in
consanguineous marriages were aware of the harm-
ful effects of consanguineous marriage on offspring

(Table 8).

We asked women in consanguineous unions
why they opted for consanguineous marriages. We
received the following answers: Tradition 42.6%;
family pressure 32.2%; falling in love 23.5%; pre-
servation of property 0.6%, and other 1.1%.

I DISCUSSION

The prevalence of consanguineous unions in our
study group was higher than that in Turkey. Ac-
cording to the latest available data, the prevalence
of consanguinity in Turkey is 22% while the mean
coefficient of inbreeding is 0.011.>* Considering
that the study participants consisted of immigrants
from the North-Eastern part of Turkey, where con-
sanguinity is up to 30.3%,?* this finding was not
surprising.

The predominance of first cousin unions
among consanguineously married women is part of
the pattern of consanguinity across Muslim coun-

10.12,1426-28 i) accordance with the results of our

tries,
study. Further, our study revealed that first cousin
marriages constituted 65.0% of consanguineous
unions and that it was more common with sons of

paternal uncles.

The inverse association between consangu-
inity and women’s educational level has been re-

Turkiye Klinikleri ] Med Sci 2009;29(5)
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TABLE 3: Number, proportion and inbreeding coefficients of marriages by type and degree of relationship.

Marriage Number Proportion (Pi) Inbreeding (Fi) Inbreeding coefficient (PiFi) Degree of relationship
Non-consanguineous 744 0.671 0 0 None
First cousins 238 0.214 0.0625 (1/16) 0.013375 3¢
First cousins once removed 23 0.020 0.0313 (1/32) 0.000625 4
Second cousins 102 0.092 0.0156 (1/64) 0.001435 5
Beyond second cousins 3 0.003 0.0078 {1/128) 0.000023
Total 1110 1.000 0.015458
TABLE 4: Type of current family and consanguineous marriages.
Non consanguineous marriages Consanguineous marriages Total
Family type n % n % n %
Nuclear 560 75.3 236 64.5 796 7.7
Extended 184 247 130 355 314 28.3
Total 744 100.0 366 100.0 1110 100.0
X?=14.074, df=1, p=0.001, O.R=1.67, 95% Cl: 1.2782-2.1989.
TABLE 5: History of consanguineous marriages within the family and current consanguinity.
History of consanguineous Consanguineous marriages Non- consanguineous marriages Total
marriages within the family n % n % n %
Present 304 83.1 412 55.4 716 64.5
Absent 62 16.9 332 44.6 394 355
Total 366 100.0 744 100.0 1110 100.0
X?=82.114, df=1, p=0.0000, O.R.=3.95,  95%: Cl 2.9008-5.3818.
TABLE 6: Women'’s education and consanguinity.
Consanguineous marriages Non-consanguineous marriages Total
Education of women n % n % n %
llliterate 256 69.9 416 55.9 672 60.5
Primary school 96 26.3 290 39.0 386 34.8
Secondary o higher 14 3.8 38 5.1 52 47
Total 366 100.0 744 100.0 1110 100.0
X>=20.31, df=2, p<0.0001.
TABLE 7: Consanguinity and reported malformations or diseases of the offspring.
Malformation or diseases present Malformation or diseases absent Total
Type of marriage n % n % n %
Consanguineous 28 60.9 300 3141 328 32.4
Non-consanguineous 18 39.1 666 68.9 684 67.6
Total 46 100.0 966 100.0 1012* 100.0
*98 women had no living children and were excluded from the analysis.
X?=17.81, df=1, p<0.0001, OR=345  95% Cl:;, 1.8809-6.3405.
Turkiye Klinikleri ] Med Sci 2009;29(5) 1239
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TABLE 8: Distribution of participants regarding their answers to the question:
“ Does consanguineous marriage do harm to the health of the offspring?”

Yes No Did not know* Total
Type of marriage n % n % n % n
Consanguineous 132 36.1 168 45.9 66 18.0 366
Non-consanguineous 566 76.0 78 10.5 100 13.5 744
Total 698 62.9 246 221 166 15.0 1110

*Women who answered “did not know” were excluded from the analysis.
¥X?=20459  df=1, p<0.0001 OR=19.2354, 95% Cl: 6.6480- 12.8288.

ported in several previous studies.!?19-24262930 Qur
study also showed that the consanguinity level
significantly decreased among women with se-
condary education or more. However, we could
not find any association between the educational
level of their husbands and consanguinity where-
as some former studies revealed such a relations-
hip.20-24

Nuclear family is the modal family pattern in
Turkey. Nevertheless, extended family system is ob-
served in less developed regions and suburban areas
of large cities, where immigrants from less develo-
ped regions had settled down. It was 1.7 times more
common for women in consanguineous unions to li-
ve in an extended family set-up. This finding appe-
ars to be consistent with the argument that
consanguinity allows the extended family structure
to remain intact and in fact perpetuates itself.?®

We observed that women with a family his-
tory of consanguinity opted for consanguineous
marriages 4 times more common than those with-
out any such history did. Similar results were obta-

ined from other studies.?*?®

The main risk of consanguinity is the expres-
sion of various autosomal recessive disorders in the
offspring because both parents may be carriers of
the same deleterious gene. As a result, such marri-
ages have a significant implication for recessive dis-
eases, congenital malformations and decreased
reproductivity. Findings regarding the effect of
consanguinity on reproductivity are conflicting.
Several studies have reported an increased inci-
dence of abortions, stillbirths and infant deaths in
consanguineous marriages.>¢ 1116182131 A few conc-
luded that consanguinity had no or negligible ef-
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fect on these parameters.'>!*?> OQur study could not
find significant differences between consanguine-
ous and non-consanguineous unions in terms of
abortions, stillbirths and infant deaths.

Several studies have shown a higher rate of
congenital malformations among offspring of con-
sanguineous marriages than among offspring of
non-consanguineous marriages.!7192122 Qur study
revealed similar results and reported 3.5 times mo-
re frequent congenital malformations among the
consanguineous group. Deafness was the most
commonly reported malformation. A study from
Tunisia found that the risk of non-syndromic re-
cessive deafness was 10.7 times higher in first cou-
sin marriages than in non-consanguineous
marriages.*? Another study among students who at-
tended a special school for deaf showed that gene-
tic etiology was responsible for 41.4% of the cases
and that 36.7% of the cases were offspring of con-
sanguineous marriages.*® Color blindness in Turkey
was higher in regions where consanguineous mar-
riages were more common.* A recent study of Tur-
kish children with cerebral palsy revealed that
consanguineous marriages constituted 23.8% of the
risk factors after low birth weight, preterm birth
and birth asphyxia.®

In conclusion, we suggest that the prevalence
of consanguinity is high in Turkey despite marked
urbanization and modernization. As a result of ur-
banization, there is increased incidence of consan-
guineous marriages in suburbs of large cities, where
the population consists of immigrants from rural
parts. Consanguineous marriages may be conside-
red to indicate traditional behaviors and are mostly

Turkiye Klinikleri ] Med Sci 2009;29(5)
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practiced by people with lower educational level
and a family history of consanguinity. The predo-

minance of first cousin unions is the prevailing pat-

tern of consanguinity. We conclude that offspring

of consanguineous unions are at high risk for some
congenital malformations and diseases. Hence, we
recommend that families with a high risk for gene-
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