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ABSTRACT
Genetic service for couples plays an increasingly important role in diagnosis and risk management. This study
investigated the status of consanguinity and the medical
genetic history (effectiveness and coverage of medical
genetic services) in couples residing in a city in southern
Iran. We questioned couples who were referred to Behbahan Marital Counseling Center, Behbahan, Iran, during
the period from January to November 2014, to obtain
information on consanguinity, disease history, and previous referral to a medical genetics center. For the collected
data was obtained descriptive statistics with STATA 11.0
software. A total of 500 couples were questioned. Mean age
was 24.8 ± 5.2 years. Almost one quarter (23.4%) of the
couples were consanguineous. Consanguinity was almost
twice as common in rural areas as in urban areas (33.9 vs.
19.2%, p = 0.001). Only a few couples (~3.0%) had ever
been referred for genetic counseling. The main reason for
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previous genetic counseling was consanguinity (85.7%).
The majority of the participants (96.3%) had never been
tested for any genetic conditions. Our findings suggest that
only a small proportion of couples in Khuzestan Province,
Iran (Behbahan City) were receiving adequate genetics
care. This may reflect the limited accessibility of such
services, and inadequate awareness and education among
the care providers.
Keywords: Genetic counseling; Genetic testing; Iran

INTRODUCTION
The National Society of Genetic Counselors (NSGC)
has introduced and approved the following definition of
genetic counseling: “the procedure of helping people to
comprehend the medical and familial implications of genetic contributions to the disease.” This procedure combines: 1) the interpretation of medical histories to evaluate
the chance of the disease occurrence, and 2) counseling
to improve choices and adaptation to the current risk [1].
About one billion people in the world live in communities
that accept consanguineous marriage [2]. In Middle East
and Southern Indian populations, consanguineous marriages are socially respectable and about one-third of all
marriages are between first cousins [3]. Moreover, Saadat
et al. [4], reported a 38.6% rate of consanguineous marriages in Iranian couples. The rate is reported to be much
higher (up to 73.0%) in the parents of individuals with
rare genetic disorders [5].
Consanguineous marriage is defined as a relationship between two individuals as second cousins or closer.
Parents who are first cousins have an extra risk for having
a child with an autosomal recessive disease. Moreover,
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the risk of fetal loss due to lethal autosomal recessive
disorders is higher in consanguineous marriages than in the
general population [6]. Therefore, reproductive health can
be threatened by some lethal autosomal recessive disorders
in consanguineous marriages [7].
Over 6000 heritable genetic disorders exist, many
of them, such as β-thalassemia (β-thal), are fatal or debilitating. The genetic consultation can include taking a
family history, medical examination, and essential medical
tests. For couples with a family history of certain genetic
disorders, specific genetic tests are recommended. Due to
the high frequency of β-thal in the Iranian population, it is
mandatory for all couples who plan to marry to undergo a
screening test for detection of β-thal carrier status. Carriers
who are identified by screening are referred for genetic
consultation [7].
To provide effective and helpful genetic counseling
services, clinical professionals need sufficient knowledge
about the profile of the referred individuals [8]. Furthermore, the recent development of highly demanding genetic
techniques such as whole genome sequencing (WGS),
whole exome sequencing (WES) and comparative genomic
array (aCGH), have created new areas of genetic counseling. Therefore, it is important to have clear guidelines for
the interpretation of the results of these tests for highly
consanguineous communities [9]. The primary purpose of
this study was to obtain information on the genetic history
and genetic services offered to couples who intend to marry
in Behbahan City, Iran.

MATERIALS AND METHODS
Data Collection. The main proposal was approved
by the Research Ethics Committee of Behbahan School
of Paramedicine. All participants were assured that they
had the right to refuse to sign the consent form. For the
pilot study, 500 participants were selected from couples
who were referred to the Behbahan Marital Counseling
Center, located in Behbahan, a city in southern Iran, during the period from January to November 2014, to obtain
information on consanguinity, disease history, and previous referral to a medical genetics center.
The genetic counseling questionnaire included demographic data (age, sex and ethnicity), and information
used to record different aspects of their medical history.
Regarding genetic counseling services, we asked participants: “Have you ever been referred for genetic counseling
before?” For those who answered yes, we asked them to
provide the reason(s) for the referral(s) in a free-text item.
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We also asked participants: “Have you ever been referred
for genetic testing, and if so, what were the results of the
tests?”
Other items evaluated their genetic background. One
item asked respondents to specify whether their marriage
was consanguineous (inbred) or non-consanguineous (outbred). Couples who were consanguineous were asked to
indicate the degree of consanguinity. In a second item, the
participants were asked to report any genetic diseases in
their siblings or any experiences with infertility.
Data Analysis. Descriptive statistics and classical tests of hypotheses were conducted using
STATA 11.0 software (http://en.softonic.com/s/
spss-11.0-free-full-version?ex-TOP-207.3).

RESULTS
Our study included a total of 500 couples. The participants ranged in age from 14 to 49 years old (mean age 24.8
± 5.2 years) and they all were of Southern Iranian origin.
More than 70.0% had at least a high school diploma or an
academic degree, and about 50.0% were employed. The
area of residence was rural for 28.0% of the participants
and metropolitan for 72.0%.
Almost one quarter (23.4%) of the couples were consanguineous. Consanguinity was more common in rural
areas (33.9 vs. 19.2%, p = 0.001) as compared to urban
regions. Of the couples who were related, 65.0% were first
degree relatives and 35.0% were second degree or more
distant relatives.
As shown in Table 1, 97.0% of participants had never
been referred for genetic counseling, whereas 8.2% of
them reported having attended at least one genetic counseling appointment before the time of the study. The most
frequent reason for previous genetic counseling was consanguineous marriage (Table 1).
The results of medical history and earlier genetic
tests of couples reported by respondents are summarized
Table 1. Genetic counseling appointments (n).
Ever met a genetic counselor?

n

No response

459

Yes response

41

Reasons for genetic counseling referral
Consanguineous marriage

12

Anemia

2

No useful data

27

Total

41

Genetic counseling referrals (n = 500).
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Table 2. Genetic history of the couples.
Medical Complications

n (%)

Abortion

42 (8.3)

Mental retardation

11 (2.1)

Still birth

5 (1.2)

No genetic complications

442 (88.4)

Total

500 (100.0)

Table 3. Results of genetic tests (self-reported).
Tests

n (%)

No test

493 (98.6)

Normal

5 (1.0)

Abnormal

2 (0.4)

in Tables 2 and 3, respectively. Most participants (98.6%)
had never undergone any genetic tests, and of those who
had been tested, abnormal results were reported by a small
proportion of the total population (0.4%).

DISCUSSION
To the best of our knowledge, this is the first study
in Khuzestan Province, Iran (Behbahan City) to investigate the genetic background of couples before marriage.
We found that most respondents (97.0%) had never been
referred for genetic counseling, and their health care providers had only referred a few of them for genetic testing (98.6%) despite the high rate of consanguinity. These
findings suggest that most health service providers in our
setting were not aware of or underestimated the importance
of genetic services. Our respondents were also mostly
unaware of the type of tests they had undergone. These
suggest that both health care providers and the public
would benefit from training in the general concepts of
genetics and their importance before marriage. This cannot
be achieved without increasing the collaboration between
genetic counseling centers, genetic testing laboratories and
health service providers.
DNA copy number variants (microdeletions and duplications), single gene and complex disorders, chromosomal aberrations and epigenetic disorders are the main
categories of potential causes of genetic problems. With
the progress in molecular genetics of diseases, each year
about 10 to 15 new tests become available for clinical
genetic testing [10]. As more genes are discovered and the
etiology of more genetic disorders is understood, the role
of genetic counseling in health care systems is expected
to increase. Genetic counseling is the process of helping

people to understand the medical, psychological and familial implications of genetic contributions to disease. Counseling should include assessing the chances of occurrence
or recurrence of a disease, management and prevention.
In our study, the main reason for genetic counseling was
consanguinity, whereas other forms of assessments were
mainly ignored. These results are comparable to those
by Fathzadeh et al. [11] who reported consanguinity as
the primary reason for referrals for genetic counseling.
In populations with high rates of consanguineous marriages, an improvement in the public health genetic service
as well as the education of the public about the risks of
consanguineous marriages is strongly suggested to reduce
the risks. Apart from this, the integration of the genetics
service to the local Primary Health Care facility that is
currently performed at the rural and metropolitan levels
in the province, would be the first step to improve clinical genetic services in this region. In addition, a number
of reports have noted that health care providers may be
inconsistent in the counseling they provide for consanguinity, so in this area, they need to increase their awareness of
genetic issues, possibly through self-learning and official
education, in order to make appropriate referrals [12].
Conclusions. The implications of our findings are
useful from both theoretical and practical standpoints.
Despite the key role of genes in the etiology of different
human diseases, some medical professionals may underestimate their actual value in the process of prevention,
diagnosis and treatment. All couples who plan to marry,
especially those who are related by consanguinity, should
be informed of the risks, benefits, and possible outcomes
of pregnancy and parenthood through genetic counseling and public education via the media. Furthermore, we
strongly recommend closer collaboration between clinical
genetic counseling centers, genetic testing laboratories and
health service providers at marital counseling centers, as
well as regular training for health service providers such
as physicians and nurses in basic and applied concepts in
human and medical genetics.
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