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INTRODUCTION:
The incidence of Mental Retardation (MR) remains an alarming 
situation in India and is a serious lifelong disability. About 3% of 
children worldwide manifest some degree of MR but its 
pathogenesis is poorly understood. Causes of MR are numerous 
which can include genetic factors. For many varieties of mental 
retardation, a polygenic mode of transmission is currently thought 
to be the probable basis for the condition, resulting from 
unfavorable polygenic combinations . Consanguineous marriage 1

would considerably increase the risk of such combinations 
occurring in the offspring and the risk increases with the closeness 
of the relationship of the parents . It is estimated that globally 2

about 20% of human population live in families who prefer 
consanguineous marriage, and that at least 8.5% of children have 
consanguineous parents . In India, consanguineous marriages are 3

being practiced for long amongst several groups, though many 
seem to proscribe the same. There is need for studies in the general 
population in order to understand the biological significance of 
consanguinity.

Some factors related to family structure, such as birth order (their 
ordinal position) have been considered as correlated risk factors for 
both medical  and psychiatric conditions . Family history of mental 4 5

retardation also carries the genetic load to the next generation 
especially when it is associated with syndromic features and 
neurological dysfunction. Establishing an etiologic diagnosis of 
patients with MR is usually a challenge for every specialist as the 
spectrum of possible underlying disorders is enormous and the 
range of available additional investigations is extensive. Birth order 
research is used to examine the relationship and interaction 
between genotypes and environments . A detailed knowledge of 6

the risk factors for mental retardation in a community forms the 
natural basis for genetic counseling and early detection of the 
mental retardation can help to take remedial steps in time.

AIMS & OBJECTIVES:
To know the association of genetic risk factors with mental 
retardation and their influence on degree of mental retardation. 

MATERIALS AND METHODS:
The present research is a descriptive-cum exploratory attempt to 
study genetic risk factors of mentally challenged people. The study 
was approved by the Ethics Committee of Maharajah's Institute of 
Medical Sciences, Vizianagaram.

Sample selection: This is a single centered cross-sectional study 
which was conducted on patients who came for certification to 
psychiatry OPD MIMS general hospital as a part of SADAREM 
camps from January 2015 to march 2015.

Procedure: A total of 157 members were enrolled as a part of 
certification. Among which 100 members were found to be having 
mental retardation and they were taken into our final study. 

Inclusion criteria:
1.  Patients with age from birth to 65 years.
2.  Patients who have mental retardation.
3.  Patients for whom the informants have given informed consent.

Exclusion criteria:
1.  Informants whose history was not reliable.
2.  Patients who were not cooperative for physical and 

neurological examination

Tools used in assessment:
a.  Vineland social maturity scale and Developmental screening 

test for stratification of mental retardation.
b.  Genetic load was measured by five factors like birth order, 

degree of consanguinity, family history of Mental retardation, 
Dysmorphic features and neurological examination. The study 
sample was evaluated using the above mentioned tools of 
assessment on one-to-one basis by the authors. 

RESULTS:
In the total sample, 100 were found to have MR. There were 12 
people with mild, 28 with moderate, 37 with severe and 23 with 
profound mental retardation

Table 1 - Consanguinity& Degree of mental retardation

Table 2 - Family history & Degree of mental retardation
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Mental retardation is a common problem in developing countries like India with prevalence of about 2 per 1000. Causes of MR are 
numerous and can include genetic factors with polygenic inheritance. Current study tried to elaborate the association of genetic 
risk factors and their influence on degree of mental retardation. Vineland social maturity scale and Developmental screening test 
for stratification of mental retardation. Genetic risk was measured by five factors like birth order, degree of consanguinity, family 
history, dysmorphic features & neurological examination. Out of total sample, 100 were found to have Mental Retardation. 
Genetic risk factors were found to have a significant impact on degree of retardation. This finding emphasizes on importance of 
genetic counseling and minimization of risk factors in preventing mental retardation.
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       Grade  Consanguinity Total
No Yes

Mild 5 7 12
Moderate 13 15 28
Severe 15 22 37
Profound 13 10 23
Total 46 54 100
chi-square 1.562(a) 3 .668

Grade F/h/o MR Total
No First 

generation
Second 
generation

Third 
generation

Mild 12 0 0 0 12
Moderate 17 3 3 5 28
Severe 11 11 9 6 37
Profound 8 6 7 2 23
Total 48 20 19 13 100
chi-square p-value = 0.04**
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Table � 3 Birth Order & Degree of mental retardation

Table 4: Dysmorphic features, Neurological dysfunction & 
Degree of mental retardation

In current study, degree of consanguinity has no significance in the 
degree of mental retardation as given by the p value 0.785. Table 2 
gives the relation between family history of MR with degree of MR 
and table 3 gives the relation between birth order and degree of 
MR. Family history and Birth Order have a significant impact on 
degree of MR (p-value < 0.05). Table 4 shows that both 
dysmorphic features and neurological dysfunction have significant 
impact on degree of MR (p-value <0.05).

Table 5 - No. of Genetic Factors &Degree of mental 
retardation

Note- No. of genetic factors = 1 each for presence of 
consanguinity, family history, dysmorphic features and 
neurological abnormalities. Birth order number = 1-6. Total of 10 
factors

Table 5 show the association between number of genetic factors 
and degree of MR. As the number of genetic risk factors increase 
the severity of MR increases as given by the p value of 0.021.

DISCUSSION:
Among the 100 people who were mentally retarded 12 were with 
mild mental retardation, 28 were with moderate mental 
retardation, 37 were with severe mental retardation and 23 were 
with profound mental retardation. The stratification of mental 
retardation is on par with some of the previous studies like Carolyn 
D.Drews et al .7

Our study found significant association between family history of 
mental illness and degree of MR. moescler et al  also opined the 8

same in measuring the clinical genetic load in American paediatric 
population. In contrast to many previous studies like Omar A li Nafi 
et al  found a strong association between consanguinity and MR, 9

current study didn't find significant association. This can be due to 
low sample size. Similar kind of findings about consanguinity was 
mentioned by Madhavan et al . In our study first and second 10

children of a family were affected more whereas in a study done by 
Richter et al  middle siblings have a high rate and Zhang et al  11 12

quoted in their study 'birth order also in not a significant effect 
after readjusting the other factors'. Birth order has both genetic 
and environmental influence so impact of birth order varies with 
sample characteristics.

Patients, who were having dysmorphism and neurological 
abnormalities, also had higher degrees of MR which was 

statistically significant this can be explained by the genetic load 
and syndromic nature of illness. Study done by DrewsCD et al  13

opined that neurological conditions were more common with 
severe mental retardation. Karnbeek et al  found that the 14

dysmorphologic examination was contributory to the diagnosis in 
79% MR cases. Our study also found that as the number of genetic 
risk factors increase in a particular individual the degree of mental 
retardation increases significantly.

LIMITATIONS:
Our study has analyzed genetic risk factors in a systematic way 
however further investigation like cytogenetics, molecular 
genetics and metabolic screening would have added much 
weightage to the genetic load influencing the degree of MR.

CONCLUSION:
It is an established fact that genetic factors have a strong role in 
causation of MR but our study found that they even influence the 
degree of mental retardation. In this study, genetic risk factors like 
family history of mental illness, dysmorphisim, neuronal disability 
have a significant association with higher degrees of mental 
retardation. Hence emphasis should be laid on genetic counseling 
and prevention of mental retardation.
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Grade Birth order Total
1 2 3 4 5 6

Mild 5 3 1 2 1 0 12
Moderate 17 5 2 1 1 2 28
Severe 22 7 5 1 1 1 37
Profound 12 7 4 0 0 0 23
Total 56 22 12 4 3 3 100

p-value = .05

Factor Mild Moderate Severe Profound p-value

Dysmorphic 
features

Yes 0 5 12 13 0.000

No 12 23 25 10

Neurological 
dysfunction

Yes 0 3 16 20 0.000

No 12 25 21 3

GRADE NO. OF GENETIC FACTORS TOTAL

0 1 2 3 4 5 6 7 8 9 10

Mild 5 1 0 0 4 2 0 0 0 0 0 12
Moderate 7 1 0 3 5 7 2 2 1 0 0 28

Severe 3 5 4 1 8 3 9 3 1 0 0 37

Profound 0 5 5 1 2 4 4 0 1 1 0 23

Total 15 12 9 5 19 16 15 5 3 1 0 100

Chi-Square p-value = 0.021
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