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Consanguineous Marriage is Still a Risk
Factor of Congenital Malformations in
Sakarya-Turkey

Akraba Evliligi Tirkiye Sakarya Bolgesindeki
Konjenital Anomalilerin Hala Onemli Bir
Nedenidir

ABSTRACT The purpose of this study is to provide an overview to risk factors of birth defects and
to determine the general attitudes and behaviours of the pregnant women during pregnancy pro-
cess in the region of Sakarya in Turkey. This is a definitive retrospective study carried out bet-
ween 3rd April-2nd June 2007. The sample group of the normal child group is randomly selected
from Sakarya Gynecology and Child Hospital and the sample group of the children with abnor-
malities is randomly selected from Canada Training and Research School in Sakarya. The data for
the study was obtained by the means of the survey form prepared by the researchers. 230 famili-
es were included to the study. When we appreciate the relationship between the couples we see
that 10.4% of group 1 and 30.4% of group 2 were married with relative. 4.3% of group 1 and
30.4% of group 2 were cross cousin marriage. There was a significant difference (p< 0.001) bet-
ween the two groups. The results revealed differences between the sample groups of normal and
faulty birth childrens parents in terms of consanguineous and non-consanguineous matings. Such
a discussion, if joined widely by first step therapy medical doctors and midwive, can result in mo-
re coordinated and effective approaches to the prevention of environmentally provoked abnor-
malities through beter understanding of the nature and management of risk factors result in birth
defects.
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OZET Calisma dogumsal anomalilerde risk faktérlerini gézden gecirmek ve Tiirkiye Sakarya bol-
gesindeki gebe kadinlarin genel ahigkanliklar ve davranis bigimlerini belirlemek icin
diizenlenmistir. 3 Nisan-2 Haziran 2007 tarihleri arasinda tanimlayici retrospektif bir ¢aligma
olarak planlandi. Saglhikh gocuk grubu “Sakarya Kadin Dogum ve Gocuk Hastanesi'ne” bagvuran
hastalardan rasgele segilirken (Grup 1), 6rnek grubu yine ayn1 bélgedeki “Kanada Egitim ve Aras-
tirma Okulu'ndan” anomalili gocuklar arasindan rasgele olusturuldu (Grup 2). Galismadaki veri-
ler, aragtirmacilar tarafindan hazirlanan inceleme formlar: esas alinarak elde edildi. Galismaya
bilgilendirilmis onam formunu imzalayan 230 aile dahil edildi. Ciftler arasindaki akrabalik ilis-
kisi degerlendirildiginde bu oran 1. grupta %10.4 oraninda izlenirken 2. grupta %30.4 olarak bu-
lundu. 1. grupta %#4.3 olarak izlenen 1. derece kuzen evliligi, 2. grupta %9.5 olarak belirlendi ve
iki grup arasinda istatistiksel olarak anlaml (p<0.001) degerlendirildi. Saglikli ve dogumsal ano-
malili grup ¢ocuklarinin ebeveynleri arasinda akraba evliligi olan ve olmayan grup arasinda an-
lamli farklar vardir. Dogumsal anomalilerde risk faktorlerini daha iyi anlayabilmek, kontrol
edebilmek ve gevresel faktérlerin tetikledigi anomalileri 6nleyebilmek igin her seyden 6nce tip
hekimleri ve hemsirelerin katihmiyla birinci basamak tedavi hizmetlerinde etkili koordine bir ba-
kis agisinda olunmahdir.

Anahtar Kelimeler: Kan bagi, dogumsal anomaliler, gebelik
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irth defects may be defined as abnormalities
Bof biological form and/or function resulting

from abnormal/incomplete differentiation
and development. ‘Teratogenesis’ generally is used
to refer to the processes involved in development
of such abnormalities. Birth defects can be classifi-
ed in a number of different ways, and the use of dif-
ferent schemes has led to some general confusion
about causes and mechanisms. The most important
consequence of any approach to the general subject
is clarity in our thinking about how we can prevent

or modify the severity of such phenomena.'?

Experimental teratology was never intended
to supply an answer to the causes and prevention
of congenital malformation. To prevent malfor-
mations, not just by the expedient of aborting
malformed fetuses, it is necessary to know what
the causes of congenital malformations are. The
cause of congenital malformations can be divided
into 3 categories: unknown, genetic, and envi-
ronmental. The cause of a majority of human mal-
formations is unknown. A significant proportion
of congenital malformations is unknown (65-
75%) cause is likely to have an important genetic
component (15-25%). The other suspected causes
are environmental (10%), maternal conditions (al-
coholism, diabetes, smoking) (4%), infectious
agents (3%), mechanical problems (amniotic band
constrictions etc.) (2%) and at last chemicals, pre-
scription drugs, high-dose ionizing radiation, hy-
perthermia (<1%).?

As mentioned previously, only a small per-
centage of birth defects are attributable to pres-
cribed drugs, chemicals, and physical agents.*’
Among environmental factors, dangerous lifestyle
seems to be the greatest hazard for the develop-
ment of the fetal consuming alcohol and smoking
tobacco. Alcohol may cause fetal alcohol syndro-
me or at least fetal alcohol efficacy during preg-
but often unavoidable
approximately 50% of pregnancies are unplan-

nancy because
ned.® Recently, several studies have indicated the
rate of consanguinity ranging between 20 and 70%
in the Middle East. Turkey is one of the countries
with a high rate of consanguineous unions in the
Middle East.”
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When a clinician responds to a parent’s inqu-
iry, ‘What caused my child’s birth defect?” the pe-
diatrician should respond in the same scholarly
manner that would be used in performing a diffe-
rential diagnosis for any clinical problem. After a
complete examination of the child and a review of
the genetic and teratology medical literature, the
clinician must decide whether the child’s malfor-
mations are attributable to a genetic cause or an en-
vironmental toxin or agent. He may not be able to
conclude definitively or presumptively the cause of
the child’s birth defects. Then this information
must be conveyed to the patient in an objective and
compassionate manner.®

This study was planned as a two group of ran-
domly selected normal and children with abnor-
malities. The purpose of this paper is to provide an
overview of birth defects and their relationship to
many factors such as nicotine, alcohol, infectious
disease, radiation, drugs, consanguinity and others.
Such a discussion if joined widely by people trai-
ning can be effective to the prevention of abnor-
malities.

I PATIENTS AND METHODS

This is a definitive retrospective study carried out
between 3" April- 2" June 2007 after the approval
of Internal Review Board of Staff of Sakarya Gyne-
cology and Child Hospital and Canada Training and
Research School.

PATIENTS

The sample group of the normal child group was
randomly selected from Sakarya Gynecology and
Child Hospital (Group 1) and the sample group of
the children with abnormalities was randomly se-
lected from Canada Training and Research School
(Group 2). Abnormalities in the group 2 were not
classified but 85% of all was Down’s syndrome and
the others had physical and cerebral defects.

INCLUSION CRITERIA

The families included to the study which can pro-
vide verbal consent to participate and provide suf-
ficient information to determine the term of
pregnancy and the family knowledge.
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EXCLUSION CRITERIA

Who did not accept to participate and cannot pro-
vide sufficient information.

DATA COLLECTION

The data for the study was obtained by the means
of the survey form prepared by the researchers.
The preliminary application of the prepared survey
form was carried out on ten families from each gro-
up. A hundred and fifteen families were included
to the study from each group.

STATISTICAL ANALYSIS

Data were analyzed by SPSS version12.0 (SPSS Inc,
Chicago, IL). Chi-square test was used to determi-
ne the differences between the groups of subjects.
Differences were considered significant when P-
values were less than 0.05.

I RESULTS

When we evaluated the results; in the group 1 5.2%
of the women were <20 years old, 75.6% was 21-35
and 19.2% was up to 35 while in the group 2, <20
years old women were 2.6%, 21-35 were 61.8%, and

up to 35 were 35.6%. When we investigated the ed-

ucation level of group 1 the percentage of educated

ones after primary school are 65.2% and in the gro-

up 2 71.3%. The women at work in the group 1 was

4.3% and in the group was 2 8.7%. The marriage age

percentage of women was not significantly different

between the groups. When we appreciated the rela-

tionship between the couples, we saw that %10.4 of
group 1 and %30.4 of group 2 were married with rel-
ative. %4.3 of group 1 and %9.5 of group 2 were

cross cousin marriage. There was a significant diffe-

rence (p<0.001) between the two groups (Table 1).

When we appreciated the prolificacy properti-
es of women, 1 pregnancy in group 1 was 32.2% and
in group 2 was %25.2 while the 2< number of exis-
ting child in group 1 was 53.9% and in group 2
73.9%. One and up miscarriage in group 1 was 26.1%
and in group 2 was 36.5%. There was no significant
difference between the groups concerning abortion.
Early birth percentage in the group 2 was higher
25.2% than the group 1 11.5% (Table 2). One and up
dead birth in-group 1 was 10.4% and in group 2 was
12.4%. There was no significant difference between
the groups about dead birth. When we examine the

TABLE 1: The profile of patients.
No. (%) of subjects
Variable total controls cases statistics
Age group:
<20 9(3.9) 6(5.2) 3(2.6)
21-35 158 (68.6) 87(75.6) 71(61.8)
>35 63 (27.5) 22(19.2) 41(35.6) p < 0.000
Education level:
University 3(1.3) 3(2.6) -
Secondary 61(26.5) 32(27.8) 29 (25.2)
Primary 157(68.3) 75 (65.2) 82 (71.3)
illiterate 9(3.9) 5(4.3) 4 (3.5) p>0.314
Work status:
Working 15 (6.5) 5(4.3) 10 (8.7)
Notworking 215 (93.5) 110 (95.7) 105 (91.3) p>0.624
Age of marriage:
<20 121 (52.6) 62 (53.9) 59 (51.3)
21-35 108 (47.0) 52 (45.2) 56 (48.7)
>35 1(0.4) 1(0.9) - p >0.674
Kinship of husband:
Not kinship 183 (79.6) 103 (89.6) 80 (69.6)
Cousin 16 (7.0) 5(4.3) 11(9.5)
Distant relative 31(13.5) 7(6.1) 24 (20.9) p <0.001
Turkish Medical Journal 2008;2(2) ,() I 65
DU




TABLE 2: Prolificacy properties.
No. (%) of subjects

total controls cases statistics
Number of pregnancy:
1 47 (20.4) 33 (28.6) 14 (12.2)
2 83 (36.1) 41 (35.7) 42 (36.5) p<0.012
8l< 100 (43.5) 41 (35.7) 59 (51.3)
Existing child:
nonexistent 17 (7.4) 16 (13.9) 1(0.9)
1 66 (28.7) 37 (32.2) 29 (25.2) p < 0.001
2 97 (42.2) 37 (32.2) 60 (52.2)
= 50 (21.7) 25 (21.7) 25(21.7)
Abortion:
no 158(68.7) 85(73.9) 73 (63.5)
1 47(20.4) 17(14.8) 30 (26.1)
2 16(7.0) 7(6.1) 9(7.8) p>0.112
3< 9(3.9) 6(5.2) 3(2.6)
Early birth:
No 189(82.2) 103(89.5) 86 (74.8)
1 34 (14.8) 9(7.8) 25 (21.7)
2 5(2.1) 2(1.8) 3(2.6) p <0.009
Y= 2(0.9) 1(0.9) 1(0.9)
Dead birth:
No 204(88.7) 103(89.6) 101 (87.8)
1 22 (9.6) 10 (8.6) 12 (10.5)
2 3(1.3) 1(0.9) 2(1.7) p>0.237
3< 1(0.4) 1(0.9) -

characteristic of groups about blood conflict, smok-
ing, alcohol, fever, and infectious disease underdone
during pregnancy, the results were similar between
the two groups except smoking (Table 3).

The 92.3% of the women in-group 1 did not
have any health problem during pregnancy similar
to group 2 (94%). Amniocentesis was done to 3.6
% of group 1 while 7% in group 2. Because the age
and undeveloped percentage of the both group was
same. X ray evaluation was not different between
the groups (3.5% in both groups), however, CT
evaluation revealed significant difference between
groups (control 2.6% and patients 0.9%, p = 0.000).
It must also be noted that control group had more
CT evaluation. As the level of radiation was below
critical levels, it could be suggested that it did not
affect the frequency of abnormally (Table 4).

I DISCUSSION

By determining the etiological factors causing birth
abnormalities, we aimed to determine priorities of
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preventive approaches for these abnormalities. The
most important factors that could cause these ab-
normalities were advanced mother age at birth,
high rate of consanguine marriage, high rate of
smoking. The first step of preventive approach co-
uld be acknowledging community about these risk
factors. If these preventable factors are eliminated
the rate of abnormalities, which are a burden both
for the family and the community will be decrea-
sed.

There have been amazing advances in emb-
ryology, teratology, reproductive biology, genetics,
and epidemiology in the past 50 years that have
provided scientists and clinicians with a better per-
spective on the causes of congenital malformations.
We still cannot provide the families of children
with malformationsa definitive diagnosis and cau-
se in every instance.?

The suspected external agents have amounted
to a handful of infectious, metabolic, endocrinolo-
gical, environmental, and pharmaceutical culprits,

Turkish Medical Journal 2008;2(2)




TABLE 3: The background of behavior and infection.

. No
1-2 glass/day

No
Yes

total

28(12.1)
188(81.7)

3 21(92.2)
18(7.8)

14(62)

e —
52(22.6)

226983)
(L.

controls

15(13)
91(79.2)

25(21.7)

113(98.3)

107(%3)
8(7)

: 9(7.8) a3

9083

- 2(1.7) oy

105 (91.3)

No. (%) of subjects
cases

97 (84.3)
5 (4.4)

88 (76.5)
27 (23.5)

13983

2(1)

10(8.7)

statistics

By

p <0.046

p > 0.467

p>0.101

p>0.461

TABLE 4: The history of chronic disease, radiologic examination and amniocentesis.

None

Psychiatric Affection

total

214 (93.1)

Diabetes Mellitus 4 (1.7)
Hypertansion 4(1.7)
Guatr 5(2.2)

3(1.3)

Not done 218 (94.7)
35 < age 2(0.9)
Undeveloped baby 2(0.9)
Faulty mature 5(2.2)
Genetic disease of parents 3(1.3)

controls

108 (94)
2(1.7) 2(1.7)
2(1.7) 2(1.7)
2(1.7) p>0.374

3(26)

111 (96.4) 107 (93)
1(09) 1(0.9)
1(0.9) 1(0.9)
1(0.9) 4(35) p> 0.562
1(0.9) 2(1.7

" 106(92.3)

No. (%) of subjects

3(26)

Yes 8(3.5) 4(35) 4(35) p>0.158
No 222 (96.5) 111(96.5) 111 (96.5)

CT:

Yes 3(1.3) 3(26) 1(0.9)

No 227 (98.7) 112 (97.4) 114 (99.1) p<0.000

statistics

sometimes prematurely incriminated and later ab-
solved. Systematic attempts to sum up the knowl-
edge of what is known and what is left to know
about the causation of congenital malformations
have all pretty much come to the same ‘bottom li-
ne’. No further evaluation with any originality has
been made for some years now, so it appears we can
get to a standstill in this matter.

Turkish Medical Journal 2008;2(2)

The purpose of this article is to determine the
personal peculiarity, behavioral and environ-
mental differences between the mothers of the
groups of normal and defected birth child. This
was a retrospective definitive study, which expo-
sed the seriousness of factors determined previo-
usly. The systematic consideration of the serious
factors can lead to a fresh awareness of risk and
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possible strategies toward recognizing and avoi-
ding such risks.

In our study group when we look at the intro-
ducer characteristics, we notice that the age of preg-
nant was important because there was a significant
difference on the 35< age. In group 1 19.2% while
in group 2 35.6%. The effect of maternal age as a
risk factor for Down syndrome is well known.
Down syndrome is the most common chromosomal
anomaly associated with mental retardation. This is
due to the occurrence of free trisomy 21 (92-95%),
mosaic trisomy 21 (2-4%) and translocation (3-4%).
Advanced maternal age is a well-documented risk
factor for maternal meiotic nondisjunction. Besides
the other known risk factors, in our study we had
an agreement about mother’s age is a risk factor for

the occurrence of Down syndrome.”!!

When we compared the education level, work
status, age of marriage and kinship of the husband
between the two groups, first three properties we-
re similar but the kinship of the husband was sig-
nificantly different. Turkey is one of the countries
with a high rate of consanguineous unions in the
Middle East. The prevalence of consanguinity was
found to be 30.6% in Kahramanmaras. The results
of this city revealed differences between consan-
guineous and non-consanguineous matings, in
terms of stillbirth, infant mortality, and birth de-
fects whereas the rate of spontaneous abortion was
found to be the same in two kinds of marriages."
The total consanguinity was 35.2%, rates being
36.6 and 28.3% for rural and urban areas, respecti-
vely in Antalya, a region in the Mediterranean co-
ast of Turkey. Differences were observed between
consanguineous and non-consanguineous marria-
ges in sterility, infant death, spontaneous abortion,
child death, and congenital malformations, these
being significantly higher in consanguineous mat-
ing.!* Turkey has a high rate of consanguineous
marriage (21.1%), indicating strong preference for
this traditional form of marital union.'*!> Accor-
ding to the results of our study, consanguineous
mating is a significant determinant underlying the
abnormal birth rates in Sakarya City in Turkey. A
reduction of consanguinity rate is necessary for the
health quality of the population.
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Number of pregnancies, live children, and pre-
mature births were significantly higher in patients’
group. Factors such as consanguineous marriage
may increase the risk of genetic abnormalities and
this may be the cause of higher premature birth ra-
tes in this group. There were no significant diffe-
rence between the groups regarding frequency of
abortion and stillbirths.

Smoking is another point to attach the impor-
tance by the pregnancies. There is no noteworthy
study pointing out the smoking ratio of pregnant
women in Turkey. In this study, there was a signi-
ficant difference between the group 1 (21.7%) and
group 2 (23.5%) concerning smoking during preg-
nancy.'® Doctors, nurses, midwives and all the sur-
roundings can effectively provide education and
support for smoking change during pregnancy if
they match the woman’s readiness to make changes
with the type of advice and support they provi-
de.'”!® Health education about smoking that is bu-
ilt on co-operation and dialogue was seen by the
midwives as a productive way of working. The star-
ting point should be the lay perspective of a wo-
man, which means that her thoughts about
smoking cessation are given the space to grow whi-
le she talks.

The data regarding the prevalence and pat-
terns of alcohol consumption among 413 pregnant
women in the Russian Federation, 347 (85.0%) re-
ported some alcohol consumption during one of
the 2 periods, and 193 (51.9%) of these drinking
women reported some alcohol use in the most re-
cent month. Reverse of many countries as Russia,
researchers did not feel the need for studying the
pregnant alcohol use because it is in rare use in
Turkey.!” Both of the groups in this study showed
low percentage in alcohol use (1.7%) The evaluati-
on of chronic and acute disease as diabetes, heart
disease, hemorrhage, hypertension, goiter, epilepsy
and psychiatric disease did not supply us a mea-
ningful datum. The incidence of these previous dis-
eases was low in our study group.

There has been growing concern about radia-
tion exposures in the case of pregnant women who
undergo radiological examinations of the lower ab-
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domen and pelvis, when the embryo/fetus is near
or included in the X-ray field. We did not draw a
conclusion that radiological examination is the ca-
use of abnormalities because the samples were not
conforming to this. Also for all lower dose exami-
nations of the pelvic area on potentially pregnant
patients, special attention is to be given to justif-
ying (or delaying, if appropriate) the examination
and, if justified, it is necessary to ensure that the
fetal dose is kept to the minimum consistent with
the diagnostic purpose.??!

' CONCLUSION

The results were discussed based on the frequency
of influential risk factors in Sakarya. We draw a de-
finite conclusion that the pregnancy age and con-
sanguinity of the couples were the major factors
that cause faulty birth in this region. The custom
of consanguineous unions in the rural population
of Turkey is still extremely high, and preventive
measures should be done to decrease its frequency
and associated complications.
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