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GENETICS

Consanguineous Marriage and Its Effect on Offspring
Congenital Malformation: A Study among
Palestinian Rural Community
Farid AW Ghrayeb
ABSTRACT
Objective: Consanguineous marriage is a long-standing socially accepted practice among Palestinian population. It is proposed that consanguineous marriages increase the risk of congenital malformations and genetic disorders. This study aimed to
determine the health consequences of consanguinity on congenital malformations in Yata rural population, Hebron, Palestine.
Methods: A cross-sectional household-survey study was conducted on 500 married women. All the women were interviewed
personally using a structured questionnaire. A family pedigree was constructed to study the type of consanguineous marriages.
Results: The prevalence rate of consanguineous marriages in the present study was 61%, where first-cousin marriages representing 34.8% of all marriages. The genitourinary system was the most common malformation, where was reported by 17.4% of
the 305 consanguineous married parents, and 15.2% of the 105 non-consanguineous married parents. The gastrointestinal system defects was the second most affected anatomical system in frequency in 6.2% of the 305 consanguineous married parents,
and 13.3% of the 105 non-consanguineous married parents.
Conclusion: The study revealed that consanguinity has adverse health consequences on offspring of consanguineous couples.
There is a need for genetic counseling to increase the awareness of the health consequences of consanguineous marriages.
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INTRODUCTION
Consanguineous marriage is the union between biologically related
individuals, where first cousins are the most common prevailing form
worldwide1). It is estimated that more than 10.4% of global population
are either of consanguineous marriage or are of consanguineous union
progeny2).
Consanguineous marriages are recognized as being associated with
higher risk for inheriting abnormalities and diseases due to homozygous
recessive genes, thus suffer autosomal recessive genetic diseases than
non-consanguineous unions3,4), where brothers and sisters share commonly 50% of their genetic make-up. Uncle and niece share 25% and
first cousins 12.5% of their inherited genetic material5). As a result, the
offspring of consanguineous marriages are more often homozygous by
descent than those of non-consanguineous parents. Consequently, that
consanguineous marriage have almost higher risk of producing offspring with congenital malformations, and increased perinatal and child
mortality and morbidity, caused by the inheritance of rare recessive
genes from common ancestors compared with general population6-8).
Surprisingly, the results of the previous studies toward the association between consanguinity and offspring genetic disorder are controversial. On one hand, literature reported that offspring's of consanguineous couple had higher rates of perinatal and child mortality and morbidity 9), congenital malformation10-12), increased risk of abortions, stillbirths13), chronic diseases such as, hypertension, diabetes, certain cancer,
obesity, mental disorders, heart diseases, and deafness14-17). On the other
hand, some scholars believe that a long practice of inbreeding over sev-

eral generations leads to elimination of deleterious recessive alleles
from the population gene pool due to the death of an affected child2,18).
Although consanguineous marriage is deeply rooted and widely
practiced in Palestine, there is paucity in available information regarding the possible linkage between parental consanguinity and offspring
mortality. Consequently, this paper aims to determine the prevalence of
genetic consequences of parental consanguinity on offsprings malformation in Palestine.

MATERIALS AND METHODS
This study is part of a cross sectional household survey. A convenience sample of 500 married women was personally interviewed using
a structured questionnaire in Yatta to determine the prevalence of consanguineous marriages and the associated health consequences on mother and children. An Arabic version questionnaire was used and included
four areas of interest: Personal information, socioeconomic factors,
obstetric profile, family pedigree, the level of consanguinity, if any (that
is, first cousin, second cousin, or others), and offspring morbidity and
mortality.
Fieldswork techniques
Data was collected by female fieldworkers whom were selected at
the regional level to ensure familiarity with local norms and locations of
sampling areas. The three selected field workers were working with the
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Table 1 Prevalence of consanguineous marriage among
study population
Consanguineous marriage
variable

No.

%

Yes

305

61.0

NO

105

39.0

Degree of consanguinity among consanguineous married women
First degree

174

34.8

Second degree

60

12.0

Third degree

71

14.2

Total

305

61.0

Table 2. The Prevalence of Congenital Malformation in
Consanguineous and Non Consanguineous Marriages
(n = 305 consanguineous, 195 non-consanguineous marriage)
variables

Consanguinity
Yes

NO

Palestinian Census Bureau of statistics system; they were given adequate training using role play techniques and small group discussion of
the questionnaire.
Furthermore, appropriate means for maintaining close and open
contact between the researcher and fieldworkers was established. The
inclusion criteria included married couples with at least one child. The
data were analyzed by SPSS version 12.0. Standard procedures of chisquare test and fisher's exact test were employed to analyze the data.
The data collected throughout face to face interview between the interviewers and the interviewees, but the data and answers were registered
by the interviewers only.
Pilot study
A small pilot test was conducted prior to administration in order to
assess readability, understanding, response bias, respondent burden,
time required for completion and analysis of potential social desirability
bias by correlation between the summed social desirability measure and
individual questionnaire items (internal consistency and factor analysis
were not conducted on the pilot test data). Internal consistency for these
variables, as represented by Cronbach's alpha was tested prior to the
implementation of the environmental education program, was 0.88.
Ethical considerations

Total

No.

%

No.

%

No.

%

P Value

Yes

12

2.4

7

1.4

20

4.0

0.723

NO

293

58.6

188

37.6

480

96.0

Yes

3

0.6

3

0.6

7

1.4

NO

302

60.4

192

38.4

493

98.6

Cleft lip and palate

The study was approved by the higher education ethical committee
of Al Quds University, permission was obtained from the Municipality
of Yatta, and consent form was signed by the participants.

RESULTS

Imperforated anus
0.811

Pyloric Stenosis
Yes

4

0.8

4

0.8

8

1.6

NO

301

60.2

191

38.2

492

98.4

0.922

Congenital hip dislocation
Yes

10

2.0

6

1.2

16

3.2

NO

295

59.0

189

37.8

484

96.8

0.943

Clubfoot
Yes

2

0.4

1

0.2

3

0.6

NO

303

60.6

194

38.8

497

99.4

0.801

Congenital heart disease
Yes ≥ 1
NO

5

1.0

3

0.6

8

1.6

300

60.0

192

38.5

492

98.4

0.921

Down syndrome
Yes ≥ 1
NO

4

0.8

3

0.6

7

1.4

301

60.2

192

38.4

493

98.6

0.834

Hypospadias
Yes ≥ 1

20

4.0

6

1.2

26

5.2

NO

285

57.0

189

37.8

474

94.8

Yes ≥ 1

18

3.6

5

1.0

23

4.6

NO

287

57.4

190

38.0

477

95.4

Yes ≥ 1

15

3.0

5

1.0

20

4.0

NO

290

58.0

190

38.0

480

96.0

2

0.4

1

0.2

3

0.6

303

60.6

194

38.8

497

99.4

81

16.2

20

10.3

121

24.2

0.082

Undescended testis
0.084

Hydrocele
0.084

DISCUSSION

Hydrocephalus
Yes ≥ 1
NO
Total

The prevalence rate of consanguineous marriage in the present
study population was 61% (Table 1). The most common type of consanguineous marriage was first-cousin marriage (174, 34.8%). The second
most common category of consanguineous marriages was third degree
cousin marriages (71, 14.2%), whereas the second degree cousin marriage was the least common category (60, 12.0%)
The overall prevalence of reported congenital malformation was
24.2%, where higher in consanguineous in 16.2% than non-consanguineous in 8.0% marriages. Although, the prevalence of congenital malformation was more likely reported in consanguineous marriages than
non-consanguineous marriages, there was no significant difference
between the two groups.
Table 2 shows the frequency of these malformations by consanguinity. The abnormalities were divided the anatomical system. The genitourinary system was the most commonly affected, where was reported by
17.4% of the 305 consanguineous married parents, and 15.2% of the
105 non-consanguineous married parents. Among this group the most
frequent reported anomaly were undescended testis, hypospadias and
hydrocele, representing 5.2%, 4.6% and 4.0% of the malformations
respectively.
The gastrointestinal system defects was the second most affected
anatomical system in frequency in 6.2% of the 305 consanguineous
married parents, and 13.3% of the 105 non-consanguineous married parents. Among this group the most frequent reported anomaly were cleft
lip and palate, pyloric stenosis, and imperforated anus, representing
4.0%, 1.6% and 1.4% of reported gastrointestinal malformations.
The results showed that, there were 8 (1.6%) of the 500 participated
women reported that they had infant with congenital heart disease,
where 1.0% was reported by women of consanguineous marriage, and
0.6% was reported by non-consanguineous married women.
Overall, 19 (3.8%) of the women in this study reported that they had
one or more infants with musculoskeletal system defects. Among this
group the most frequently reported defects were hip dislocation and club
foot, representing 3.2% and 0.6% of the reported musculoskeletal
abnormalities.

0.800

The prevalence rate of congenital malformations in the reported
birth varies from one country to another and within the same country
between geographic areas, or these could vary over time. These differences might be due to ethnic and environmental factors or survey meth-
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odology. Therefore, comparison between different study results should
be done with caution. The highest and lowest prevalence rates of congenital malformations in this study were hypospadias and club foot/
Hydrocephalus, representing 5.2% and 0.6% respectively. The prevalence of the overall major congenital malformations in this study was
24.2%, which concurs with results from previous study in Oman19), and
in Palestinian Arab Israeli20), but is in contrast with the results of other
previous studies, 12.9% for Abu Dhabi 21), 7.9% for United Arab
Emirates22), and 2.8% for Iran23).
The risk of inheriting the autosomal recessive disorder in the offspring of a consanguineous parent is inversely proportional to the frequency of the disease allele in the total gene pool. In other words, the
less common the disease allele is in the gene pool, the higher the risk
will be in the expression of an autosomal recessive disorder in the offspring of consanguineous couples8,24,25). Therefore, the increased prevalence of congenital abnormalities in the offspring of consanguineous
couples was attributed to the increase in the rate of homozygous expression of recessive genes inherited from their common ancestors6,26,27).
It is believed, but not fully examined or confirmed, the long term of
practice of consanguinity over multiple generations, might eliminate the
detrimental recessive genes from the gene pool, and the population
might be able to get rid of those genes due to the death of an affected
progeny28,29). However, in several previous studies, it has been reported
that, the prevalence rate of congenital abnormalities was higher in offspring of consanguineous than non-consanguineous marriages30-33), these
results were in agreement with our study results.

CONCLUSION
The study findings showed a higher prevalence of congenital malformation in the offspring of consanguineous parents and that, in a population where consanguinity is in high rates. Consequently, genetic
counseling before marriage must be applied for consanguineous couples
to increase their awareness of the health burdens of consanguineous
marriages, and premarital and preconception carrier testing should be
integral parts for any couples that may have a family history of genetic
disorders. More researches are needed to determine the factors underlying the different types of congenital malformation encountered in
Palestine, and to determine accurately the association between consanguinity and congenital anomalies.
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