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Abstract

Genetic disorders are one of the major childhood health
problems. Treatment and rehabilitation of children with genetic
disorders are costly and complete recovery is usually impossible.
Genetic disorders are far more common than is widely appreciated
and represent only the tip of the iceberg. Consanguineous
marriage increases the risk of mutated autosomal recessive gene
expression and consequently increases the risk of inheriting
genetic disorders among the offspring. The probability of
inheriting genetic disorders depends on the closeness of the
relationship between the parents. That's why considerable
attention has been attracted towards the consanguineous
marriage as a causative factor of the genetic disorders. It was
found that the rate of consanguinity is very high among the
Muslim countries. Very limited data are available regarding the
rate of consanguinity and prevalence of genetic disorders related
to consanguinity in Bangladesh. Bangladesh has a lot of
achievements in the health sector but still, sufficient initiative
have not been taken to control the genetic disorders by informing,
motivating and discouraging people in consanguineous marriage.
Awareness of the people with premarital and prenatal screening
is very important to reduce the incidence of genetic disorders.
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Introduction

Bob Edwards, a world famous embryologist said in 1999, “Giving
birth to a disabled child is a sin; no parents should commit this in
the present era when prenatal screening for genetic diseases is
increasingly available. It is the moral responsibility of the parents
too, not to have a child that carries the heavy burden of genetic
disease. We are entering a world where we have to consider the
quality of our children”’. Bob Edward made this comment 18
years back. Bangladesh is a developing country which is
growing very fast and achieved most of the Millennium
Development Goals especially in the health sector indicators.
Though Bangladesh is very much successful in reducing infant
and childhood mortality, the genetic disorders are still an
unaddressed issue here. Rather, as infant mortality reduces,
congenital and genetic disorders emerge as an important cause
of early death and chronic disability. So, it is high time for
Bangladesh as a developing country to integrate genetic
approach into its health care system.

Genetic Disorders

A genetic disorder is a disease that is caused by an abnormality in
an individual DNA (Deoxyribonucleic acid). Abnormality can be as
small as a single-base mutation in just one gene, or they can involve
the entire chromosomes. Human genetic disorders may be classified
into three broad categories: Single gene disorders, Chromosomal
disorders and Complex Multigenic disorders or Multifactorial disorders.

Single Gene Disorders

Any genetic disorder caused by a change or mutation that occurs in
the DNA sequence of a single gene is called single gene disorder.
There are more than 6,000 known single-gene disorders, which
occur in about 1 out of every 200 births. Mutations involving single
gene typically follow one of the three patterns of inheritance:
Autosomal dominant disorders, Autosomal Recessive disorders,
and X-linked disorders. Autosomal dominant disorders are
manifested in the heterozygous state. That is when a child receives
one copy mutated gene and one copy normal gene, will be affected
with the autosomal dominant disorders. At least one parent of the
affected child would be a sufferer of the disease. When an affected
person marries an unaffected one, their every child has one chance
in two of having the disease. Autosomal recessive disorders make
up the largest category of single gene disorders which are
manifested in the homozygous state. That is, when a child received
two copies of the altered or mutated gene, one copy from each
parent will be affected from the autosomal recessive disorders.
Parents of the affected individual are the carriers of the altered
gene but are not usually affected. Siblings have one chance in four
of having the trait (i.e, the recurrence risk is 25% for each birth). If
the mutant gene occurs with a low frequency in the population,
there is a strong likelihood that the affected individual is the product
of a consanguineous marriage. Autosomal recessive disorders are
typically not seen in every generation of an affected family. All
sex-linked disorders are X-linked, and almost all are recessive.

Chromosomal Disorders

Chromosomal disorders can result from changes in either the
number or structure of the chromosomes. Changes in the number
of chromosomes happen when there are more or fewer copies of a
particular chromosome than usual. Changes in chromosome
structure take place when the material in an individual chromosome
is disrupted or rearranged in some way.
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Complex Multigenic Disorders or Multifactorial Disorders
They are caused by interactions between multiple variant forms of
genes and environmental factors. Since environmental interactions
are important in the pathogenesis of these diseases, they are also
called multifactorial disorders. In this category are some of the most
common diseases that afflict humans, including atherosclerosis,
Diabetes mellitus, Hypertension, Autoimmune disease etc”

Consanguinity

Consanguinity or Consanguineous marriage may be defined as
marriage between blood relatives that indicate the relationships up
to second cousin marriageS, or marriages between individuals
sharing at least one common ancestor’, In clinical genetics,
consanguinity has been defined as a biological relationship
between blood relatives up to second cousins or closer, where the
inbreeding coefficient (F) is equal to 0.0156 or highers.

Global Magnitude of Consanguineous Marriage or Consanguinity
It has been estimated that almost 690 million people in the world
are consanguineouss. South Asia, Middle East and Northern Africa
are regions where the rate of consanguinity is historically and
culturally high4. One-fifth of the world population lives in regions
where the consanguineous marriage is getting preference over the
other marriage and at least 8.5% of the children having
consanguineous parents7. Consanguineous marriage is common
in many parts of the world, especially in the Middle-Eastern
countries™. Consanguineous marriage is also common in other
Muslim countries and regions like India", Pakistan” and
Uzbekistan”. The rate of consanguinity usually varies from one
population to another population and it is due to religion,
socio-cultural factors, socially accepted norms, race, ethnicity etc.
In the Arab countries, the rate of consanguinity has been reported
highest in Saudi Arabia' where it is 58%but in some parts of the
Kingdom it is almost 80%, 59% in Iraq, 49-58% in Jordan, 40-54%
in the UAE“, 29% in Egypt15, 51.0% in Qatar16, 40% among the
Palestinians, 44% among the Yemenis in Sanaa, 54% in Kuwait'"
49% to 33% in Tunisia and Morocco", 50% in Oman'. The
prevalence of consanguineous marriage is particularly high among
the South Asian populationzo. In Pakistan, the overall rate of
consanguineous marriage is 60-70%"". In India, it was found about
12%, however, it is much higher among Muslims (22%) than other
social groupsw. Bhagya B et al in 2012 reported that the
prevalence of consanguineous marriage in India was 6.53% and it
was 13.56% among Muslim, 5.04% among Hindu and 1.08% among
Christians™. Consanguinity rate was found much higher in rural
areas (59.9%) than in urban (17.7%) and semi-urban areas (23.5%)15.

Present Scenario of Consanguinity and Genetic
Disorders in Bangladesh

Bangladesh is one of the most densely populated countries of the
world with an estimated population of 152.25 million, the majority
(about 88%) are Muslim living in an area of 1,47,570 square kilometers.
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Bangladesh experienced rapid population growth after the Second
World War. The population was 40.21 million in 1951 and has
doubled within thirty years, growing to 80.99 million in 1981. The
density of population is 1021 per square kilometer which is much
higher than the other developed countries. Per capita income is
US$ 923 per annum. The literacy rate is 63% for men and 55.4%
for women. The average household size is 5.6 people and 16% of
households do not own land. Up to 90% of women in Bangladesh
marry by 18 years of age and most conceive in their teens. The
prevalence of disability per 1000 population by type of disability
and sex are as follows™”:

Table-l: Prevalence of Disability Per 1000 Population by Types of
Disability and Sex

Types of disability Total Male Female
Visual Impairment 1.25 1.42 1.08
Hearing Impairment 0.72 0.85 0.58
Speaking Impairment 0.99 1.25 0.73
Physical Retardation 0.11 0.13 0.08
Mentally Handicapped 0.44 0.49 0.38
Memory Impairment 0.10 0.12 0.08

Source: Health and Demographic Survey, 2000, BBS

But it is not known the causes of the above-mentioned disabilities
are not known. Very limited data are available regarding the
consanguinity and prevalence of genetic disorders related to
consanguinity in Bangladesh. Only one study was found in Teknaf
region of Bangladesh where it was seen that 17.6% of marriages
were consanguineous“.

The Degree of Closeness among Cousin Marriage

The closer the relationship among the parents the higher will be
the incidence of genetic disorders among the children. It was
observed that the first cousin marriage was the most consanguinity
in parents among the consanguineous marriageszs. In Jordan,
first-cousin marriages constituted 69% among all consanguineous
marriages™, 86% in Eqypt"", 43.6% in Iran”, 43.42% in India” and
26.7% in Qatar". In Qatar, among the first cousin marriage
(26.7%), paternal parallel first cousin marriage was 17.6% (most
common), double first cousin marriage was 4.3% (second most
common) and first cousin once removed was 3.9% and second
cousin marriages was 3.0%, while 13.2% of all marriages were
between more distant cousins'®. In another study in Iran, among
the first cousin 37.8% were parallel- cousin marriages, 28.9%
were cross-cousin and rest 33.2% from distant relative’. In India,
second cousin marriage was 39.47% and 17.11% were distant
relatives”’. These type of data are not available in Bangladesh.

Reasons for Consanguineous Marriage

The reasons for consanguineous marriage are mainly social and
aiming to strengthen the family ties, easily getting a suitable
marriage partner, easy adjustment after marriage, economic benefits,
keeping property within the family. Consanguineous marriage may
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be preferable for the women’s status, wife’s better relationship with
her husband who could support her in time of need. There is a
general belief that marrying within the family reduces the
possibilities of hidden uncertainties in health and financial issues.
It is believed that consanguinity enforces family solidarity, provides
excellent opportunities for the transmission of cultural values and
cultural continuity27. Premarital negotiations regarding financial
matters of marriage are more easily conducted and sometimes
less costly. Sometimes parents prefer to have their daughter living
near them and to enjoy the presence of their grandchildren.
Moreover, wealthy Iandslgrds sometimes prefer to keep their

property within the family™".

Consanguinity and Genetic Disorders

Generally, the offsprings of consanguineous parents have more
chance of being homozygous than those of non-consanguineous
parents. Recent studies revealed that the average genome-wide
homozygosity increases gradually with increasing levels of
consanguinity. Consequently, in relation to the general population,
consanguineous marriage poses a relatively higher risk of giving
birth of a child with genetic damage, owing to the expression of
rare recessive mutated genes inherited from common ancestors'.
Children of consanguineous marriages are at a higher risk of
inheriting abnormalities and diseases caused by the expression of
altered homozygous recessive genes and consequently become a
sufferer of autosomal recessive genetic disorders™** The rate of
stillbirths, birth defects, and congenital malformations is significantly
higher among the offsprings of first cousin consanguineous
parentsso’“. Close blood relatives have a higher chance of
inheriting the same alleles than the less closely related
individuals”.The closer the relationship between parents, the
higher is the probability of inheriting identical copies of one or
more detrimental recessive genes by their children. For example,
first cousins are estimated to share 12.5% (1/8) of their genes.
Thus, on average, their progeny will be homozygous at 6.25%
(1/16) of gene loci”. Consanguinity has also been associated with
blood diseases (hemophilia, B-thalassemia)“, congenital heart
disease“, deafness, cystic fibrosis", neonatal diabetes mellitus”
and chronic renal failure™. It is an identified risk factor for many
paediatric disorders like stillbirths and perinatal mortality“’”’“,
congenital malformations, birth defects, and mental retardation’™.
The insufficient public health measures in preventing congenital
and genetic disorders, with inadequate intra-natal and prenatal
health care, particularly in the least developed countries might have
contributed to the higher rates of genetically determined disorders””.

In general, consanguinity does not increase the risk for autosomal
dominant conditions in offspring when one of the parents is affected,
nor for X-linked recessive conditions if neither parent is affected”".
However, there were no differences in the consanguinity rates in
patients with primary infertility and patient with Down syndromes1
and other chromosomal disorders™ than that of the general populationaa.

The association of consanguineous marriages with late-onset
complex diseases such as diabetes, cardiovascular disorders,
schizophrenia, and cancer require further studies to precise any
existing risk because currently, unambiguous evidence-based
conclusions are difficult to establish®.

Screening and Counseling for Genetic Disorders
Premarital, prenatal and intra-natal screening for identification of
career and widespread counseling and motivation for awareness
among the general population is the key factor in prevention and
control of genetic disorders related to consanguinity. As the
consanguineous marriage is preventable by counseling and
motivating people, now it is being incorporated into the healthcare
system in many countries to bypass the grave consequences of it.
In populations with high consanguinity rates and common inherited
blood disorders, community programs for premarital screening are
in progress to detect carriers of hemoglobinopathies such as
thalassaemia and sickle cell anemia as for example in Jordanzs,
Saudi Arabia™, Iran™, Iraqss, Bahrain and Turkeyss. Carrier
detection and genetic counseling programs have been very
successful in reducing the birth prevalence of inherited disorders
in some populations, such as in Iran”*. These programs are most
successful when they are sensitive to the cultural backgrounds of
populations to which they are appliedsg.

Genetic Disorders and Bangladesh

Bangladesh is largely populated Muslim country. Like other Muslim
countries, there is a possibility of having a higher rate of
consanguinity and genetic disorders in Bangladesh. There is no
Genetic health service available at primary and secondary health
care level in Bangladesh. Only a very limited service is available at
national level which is nearby insufficient. But a number of children
are found to be born with genetic disorders. Many of them are
from consanguineous parents. A different study revealed that there
are higher risks of inheriting genetic and congenital disorders
among the children with parental consanguinity. Because of high
consanguinity rates within the Muslim population, the incidence of
congenital malformation in Islamic countries is between 10 to
45%. In Bangladesh, no such study yet to be found in this field.
So, the prevalence of consanguinity and prevalence of genetic
disorders of offspring following a consanguineous marriage is
unknown in Bangladesh. No statistical data could even be
revealed in this regard. But to reduce the incidence of genetic
disorders, present situation necessitates the requirements of
addressing the issue adequately.

Conclusion

The genetic disorders are incurable disease and the family having
a child with a genetic disorder usually suffers throughout their life.
So, it is very important to create awareness about the genetic risk
of consanguinity at all levels especially among the healthcare
personnel and the general population. This fact should also be
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brought to the attention of health, social and political authorities.
The only measure that can prevent this disorder is a premarital
and prenatal screening followed by genetic counseling which are
already available in many Muslim countries. Unfortunately, these
type of facilities are not available in Bangladesh. Priority should be
made to address the problem properly by incorporating and
utilizing scientific research in the genetic field.
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