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S. Ş_Imşek{, M. Tuïre{, B. Tugrul{, N. Mercan{, H. Tuïre{ and B. AkdaGÆ{

{ Department of Biology, Faculty of Science-Arts, Pamukkale University, Turkey
{ Department of Biostatistics, Faculty of Medicine, Pamukkale University, Turkey

Received 6 August 1997; revised 17 February 1999

Summary. For the study 1000 families were interviewed during 1996 in the city of Denizli,
which is situated in Western Anatolia and has a population of 79 211 families. The overall
rate of consanguinity was 11.7%, with a mean inbreeding coe� cient of 0.00873. The prin-
cipal type of consanguineous marriage recorded was between ® rst cousins, which accounted
for 49.6% of all unions. For both sexes, a signi® cant negative association was observed
between consanguinity and mean age at marriage and level of education.

1. Introduction

Turkey has an estimated population of 64.8 million, with a young age structure
and a moderately high birth rate of 22/1000 (PRB 1998) . Previous reports have
shown that marriage between couples related as second cousins or closer accounts
for 21.1% of the total, varying by region from 12.8% to 46.9% (BasË aran, Sayli,
BasË aran et al., 1988, Sayli 1990, TuncË bilek and KocË 1994) . Social, cultural and
economic variables all appear to be important factors in determining local and
regional levels of consanguinity. The present study was undertaken to assess the
rates and types of consanguineous marriages, and their relationship to age at mar-
riage and educational level, in the city of Denizli, Western Anatolia, as few investi-
gations of this type have been conducted in the Aegean region of Turkey.

2. Materials and methods

Five primary schools were chosen from ® ve di� erent districts of the city, repre-
senting di� erent socio-economic circumstances. Questionnaires were given to the
families of 200 students in each of these schools, i.e. a total of 1000 questionnaires.
The mother or father of each child was requested to complete the questionnaire on
behalf of their family, with details on characteristics such as marital age, educational
level and the degree of biological relatedness of the parents.

In the study, completed education was assessed and only ® rst marriages were
included. The rates and types of consanguineous marriage, and the relationships
between consanguinity and mean age at marriage, and consanguinity and parental
educational level, were investigated. For the statistical analysis, levels of signi® cance
were determined by Student t-test and Pearson chi-square test.

The types of consanguineous marriage recorded were ® rst cousin (F ˆ 0:0625),
second cousin (F ˆ 0:0156) , and less than second cousin F 0:00156) . The mean
inbreeding coe� cient was calculated according to the formula, ¬ ˆ

P

CiFi, where i
is the degree of consanguinity, and C is the frequency of consanguineous marriages
of degree i in the sample.
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3. Results and discussion

The overall prevalence of consanguineous marriage in the study sample was
11.7%, equivalent to a mean inbreeding coe� cient (¬) of 0.00873. Of the consan-
guineous marriages recorded, 49.6% were between ® rst cousins and 27.3% between
second cousins.

Consanguinity is very common in Turkey, and there is a strong preference for this
traditional form of marital union. Reports to date indicate that the prevalence of
consanguineous marriage is highest in Eastern Anatolia (30± 40%), which is the least
developed part of our country, and lowest in the most developed region of Western
Anatolia (11± 13%) (BasË aran 1983, Ulusoy and TuncË bilek 1987, BasË aran et al. 1988,
Sayli 1990, Solak, CË akmak, Fistik et al. 1997) . Thus the present ® ndings of a fre-
quency of consanguinity for Denizli of 11.7% corresponds well with other reports.
The mean value is lower than the average for Turkey of 21.1% (BasË aran 1995),
probably re¯ ecting the higher socio-economic status in Western Anatolia than the
country as a whole.

The mean age at marriage was signi® cantly lower ( p < 0:01) for women,
18:39 0:232 years, and men, 21:49 0:374 years, in consanguineous marriages,
versus women, 19:33 0:139 years and men 23:03 0:180 in non-consanguineous
unions. These results are in accord with the ® ndings of Reddy and Malhotra (1991)
and Sivaram, Richard and Rao (1995) in South Indian populations, but are at
variance with the study of GuÈ z, DedeogÏ lu and LuÈ leci (1989) conducted in
Antalya, on the Mediterranean cost of Turkey. However, in all populations where
consanguineous marriages are traditional, younger maternal marriage in ® rst cousins
union is typical.

There was a signi® cant negative association between consanguinity and level of
education (table 1) both for women ( p < 0:001) and men ( p < 0:01). Analysis of the
results showed that when the educational level of either men or women was at high
school level or above, and they were over 20 years of age, no consanguineous
marriage was evident. On the other hand, when their completed education levels
were below that of high school or their ages were less than 20 years, there was a
tendency toward consanguineous marriage. In conclusion, the pattern observed in
our study indicates that consanguineous marriage may be considered as an indicator
of traditional behaviour, and as such it is mostly practised among people who marry
at a young age and who are of a lower educational level.
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Table 1. Relationship between consanguinity and parental level of education.

No Reader± writer Primary Middle High
education only school school school University Total

Groups Sex n % n % n % n % n % n %

Consanguineous Women 17 14.5 4 3.4 71 60.7 13 11.1 11 9.4 1 0.9 117
marriages Men 0 0.0 3 2.6 74 63.2 11 9.4 17 14.5 12 10.3 117

Non-consanguineous Women 49 5.6 27 3.0 458 51.9 64 7.2 192 21.8 93 10.5 883
marriages Men 6 0.7 21 2.4 380 43.1 115 13.0 154 17.4 207 23.4 883

Women À
2

ˆ 34:234 p < 0:001
Men À

2
ˆ 19:897 p < 0:001
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Başaran, N., Sayli, B. S., Başaran, A., Solak, M., Artan, S., and Stevenson, J. D., 1988,

Consanguineous marriages in the Turkish population. Clinical Genetics, 34, 339± 341.
Guï z, K., DedeoGÏ lu, N., and Luïleci, G., 1989, The frequency and medical e� ect of consanguineous

marriages in Antalya, Turkey. Hereditas, 111, 79± 83.
PRB, 1998, W orld population data sheet. (Washington, D.C.; Population Reference Bureau).
Reddy, B. M., and Malhotra, K. C., 1991, Relationship between birth order of spouses with di� erent

degrees of consanguineous relationship. Human Biology, 63, 489± 498.
Sayli,B.S.,1990, Anadolu’nun genetik yapisi uzerine arastirmalar. XXVI. 8. Akraba evliliklerine iliskin

ek bulqular. A U Tip Fak Mec., 43, 831± 840.
Sivaram,M.,Richard, J., and Rao,P.S.,1995, Early marriage among rural and urban females of South

India. Journal of Biosocial Science, 27, 325± 331.
Solak, M., CË akmak, E. A., Fistik, T., Oï zcan, F., DaGÏ ci, T., Ş_Imşek, S., and Tuï re, M., 1997, Ege
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Zusammenfassung. Die vorliegende Studie basiert auf Interviews mit 1000 Familien aus der Stadt Denizil
im Western Anatoliens mit einer GesamtbevoÈ lkerung von 79211 Familien, die im Jahr 1996 durchgefuÈ hrt
wurden. Die Gesamtanteil blutsverwandter Ehen betrug 11.7% mit einem mittleren Inzuchtskoe� zienten
von 0.00873. Der haÈ u® gste Typ konsanguiner Ehen betraf Heiraten zwischen Cousins 1. Grades, sie
machten 49.6% aller Verbindungen aus. FuÈ r beide Geschlechter wurde eine signi® kante negative Assozia-
tion zwischen dem Verwandtschaftsgrad und dem mittleren Heiratsalter sowie dem Bildungsgrad beo-
bachtet.

ResumeÂ . En 1996, 1000 des 79211 familles de la ville de Denizli en Anatolie Occidentale ont eÂ teÂ inter-
rogeÂ es. La consanguiniteÂ repreÂ sentait 11.7% des unions, avec un coe� cient moyen de parenteÂ de 0,00873.
Le type de mariage consanguin le plus repreÂ senteÂ est entre cousins germains, avec 49.6 % de toutes les
unions. On a observeÂ une association neÂ gative entre la consanguiniteÂ , l’aÃ ge moyen au mariage et le niveau
eÂ ducatif dans les deux sexes.
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