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Introduction:
Congenital anomalies are the leading cause of 
infant mortality and contribute to long term 
medical problems.1 Congenital malformation 
are present at birth.2 According to WHO, ap-
proximately 240,000 babies die in neonatal pe-
riod every year due to congenital disorders.3 Th e 
etiology of congenital malformation is genetic 
(30%-40%) and environmental (5%-10%). Due 
to genetic factors risk of congenital anomalies is 
high with cousin marriages. Pakistan is one of 
those countries who have very high percentage 
of cousin marriages, nearly 62%, which mainly 
account for 30 million suff ering from inherited 
disorders.4 It has been reported in Punjab that  
congenital anomalies due to consanguinity are 

in 59% families.5

According to the latest WHO data published in 
April 2011, congenital anomalies deaths in Paki-
stan reached 26,627 or 2.08% of total deaths.6 
Th e age adjusted death rate is 10.01 per 100,000 
of the population which ranks Pakistan number 
14th in the world.6 Th e frequency of consan-
guineous marriages in normal and malformed 
children was reported to be 31.02%  and 55.5% 
respectively in a study on the prevalence of gross 
congenital malformations at birth in the neo-
nates in a tertiary care hospital.7

It was found that in the Middle East, Pakistan 
had the most rates of inbreeding marriages 
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(60%) followed by Qatar (54%) and Saudi Ara-
bia (51.3%).7 According to the Pakistan De-
mographic and Health Survey, more than half 
of all marriages in Pakistan (61%) are between 
fi rst and second cousins, 8% of the marriages 
are between second cousins and 7% between 
other relations and one third between non-
relatives.8 Sindh has the highest proportion 
of marriages between fi rst cousins (56%), fol-
lowed by Punjab(53%), Baluchistan(52%) and 
NWFP(43%).8

On the other hand it also has been observed 
that the patt ern of anomalies witnessed  in  this  
cohort and a high occurrence of sporadic cases 
point to a substantial role of non-genetic etio-
logical factors, which could be minimized by 
strengthening the health-care system.9,10

Th is study was  conducted to determine an as-
sociation, if any between consanguinity and 
congenital malformations as the consanguinity 
ratios are high in Pakistan.

Material and Methods:
It  was  a  case  control  study  carried  out in  
the  department  of  Pediatric  medicine,  Ghurki 
Trust Teaching Hospital, Lahore. Th e dura-
tion of study was 12 months. Sample size as 
200 containing 100 children with anomalies 
and 100 without anomalies, estimated  by  us-
ing 1% level of signifi cance, 80% power of test. 
All babies (28 weeks or above) were included. 
Children with  congenital  malformations of the 
CNS, CVS (VSD, AVSD, pulmonary stenosis 
and atresia), cleft  lip, cleft  palate and polydac-
tyly were enrolled.  Children with family history 
of congenital malformations, children born to 
mothers  who had taken teratogenic drugs, sub-
stance of abuse, maternal age > 35 years, moth-
ers having TORCH infection, chronic ailments 
or children with multiple congenital anomalies 
were excluded. Aft er taking writt en informed  
consent from the parents, all anatomical defects 
(for cases) were recorded on a pre-designed 
proforma along with particulars of the new born 
like live born/still born, sex, birth weight, length 
and head circumference. History of consanguin-
ity and type of consanguinity (fi rst cousins) was 
taken for both cases and controls and recorded 
on the proforma. Data was entered and ana-
lyzed by using SPSS 20.0 soft ware. Th e data for 
age was presented by using mean±S.D for both 
groups. Gender of the child and consanguinity 
in parents were presented by using frequency 
and percentages. Odd’s ratio was calculated to 
determine the association between congenital 
malformations and consanguinity. An Odd’s ra-
tio of >1 was considered signifi cant. Chi-square 
test was applied to determine the signifi cance 
between various congenital anomalies and con-
sanguinity. P-value of <0.05 was considered sig-
nifi cant. 

Results:
A total of 200 subjects (100 cases and 100 con-
trols) fulfi lling the inclusion/exclusion criteria 

Table 1: Age distribution (n=200)

Age (in days)
Cases (n=100) Controls (n=100)

No. of patients % No. of patients %
1-15 66 66 71 71
16-28 34 34 29 29
Total 100 100 100 100
Mean+SD 13.5+6.96 12.82+7.05

Table 2: Gender distribution of the neonates (n=200)

Gender
Cases (n=100) Controls (n=100)

No. of patients % No. of patients %
Male 58 58 61 61
Female 42 42 39 39
Total 100 100 100 100

Table 3: Frequency of consanguinity in parents (n=200)

Consanguinity
Cases (n=100) Controls (n=100)

No. of patients % No. of patients %
Yes 73 73 38 38
No 27 27 62 62
Total 100 100 100 100

Odds Ratio= 4.41

Table 4: Stratifi cation for type of consanguinity (n=111)

Type to consanguinity
Cases (n=73) Controls (n=38)

No. of patients % No. of patients %
First cousin 47 64.38 23 60.53
Second cousin 26 35.62 15 39.47
Total 73 100 38 100
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were enrolled to determine the association of 
consanguinity with congenital malformations 
of the central nervous system, cardiovascular 
system (VSD, AVSD, Pulmonary stenosis, Pul-
monary atresia), cleft  lip, cleft  palate and poly-
dactyly. Age distribution of the patients was 
done which shows that 66%(n=66) in cases and 
71%(n=71) in controls were between 1- 15 days 
and 34%(n=34) in group-A and 29%(n=29) 
in group-B were between 16-28 days of age, 
mean+sd was calculated as 13.5+6.96 in cases 
and 12.82+7.05 in controls. (table No. 1) Gen-
der distribution of the patients is given in table 
no 2. Frequency of consanguinity in parents was 
recorded 73%(n=73) in cases and 38%(n=38) 
in controls while 27%(n=27) in cases and 
62%(n=62) in controls had no consanguinity in 
parents, odds ratio was calculated as 4.41 which 
is signifi cant. (table no. 3). Stratifi cation for the 
type of consanguinity shows that out of 73-pa-
tients in cases group 64.38% (n=47) were fi rst 
cousin while remaining 35.62% (n=26) were 
second cousin while in control group, out of 38 
patients, 60.53% (n=23) were fi rst cousin and 
39.47% (n=15) were second cousin. (table no. 
4)

Discussion: 
It is very important to discuss consanguineous 
marriages in our society as plethora of congeni-
tal anomalies are associated with it and although 
we have the approval in some societies, the in-
fant has to face many a condition, if living, which 
is not curable.11 Consanguineous marriage is a 
type of inter-familial union, defi ned as the mar-
riage between two blood-related individuals 
who are second cousins or closer.12 Congenital 
malformations are described as major, if asso-
ciated with medical, developmental or social 
signifi cance; otherwise they are minor.13 Major 
anomalies occur in about 2.5-4% of live births 
but minor defects are more common in the 
population.14 Some major malformations are 
not compatible with life, others require sophis-
ticated surgical reconstructions as well as expen-
sive rehabilitative therapies for optimal survival. 
Such multidisciplinary care is oft en unavailable 
and unaff ordable to aff ected families, without fi -

nancial supports. Th is highlights the need to pro-
mote health foundations focusing on prevention 
and management of birth defects in resource-
limited sett ings to reduce associated mortality 
and disability-adjusted life years.14 Pakistan is 
overly populated country with a lower-middle-
income economy. Over 90% of the population 
are Muslims. Because of a semi-conservative so-
cial structure with intense religious sentiments 
and societal bonding , people prefer cousin mar-
riages. In this study, consanguineous marriages 
among cases were signifi cantly higher than non-
consanguineous marriages. A similar study was 
conducted in India which showed incidence of 
congenital anomalies was 1.25%. Th e common-
est congenital anomalies were CNS(37%) fol-
lowed by musculo-skeletal system(13%) and di-
gestive system(10%).15 According to study done 
by Khanal GP et al, in 2019 in Nepal, most com-
monly involved system was CNS (48%), fol-
lowed by CVS ( 11%), musculoskeletal (10%) 
and digestive system (5%).16 Study conducted 
at Hyderabad, Sindh showed that prevalence 
of congenital birth defects was 11.3%, of these 
30% had CNS malformations followed by 30% 
digestive, 24% musculo-skeletal, 12% genito-
urinary and 4% ear malformations.17 Prevalence 
of cousin marriages is high in those regions of 
the world which lack education and awareness. 
Genetic consultancy may play imperative role in 
those populations where consanguineous mar-
riages are unavoidable. For early diagnosis and 
management, pre-natal and post-natal screening 
programs for genetic diseases would be benefi -
cial in the regions of high consanguinity rates.18

Conclusion:
We concluded that there is an association of 
consanguinity with congenital malformations of 
the central nervous system, cardiovascular sys-
tem (VSD, AVSD, Pulmonary stenosis, Pulmo-
nary atresia), cleft  lip, cleft  palate & polydactyly. 

Limitations: Th ere are no national level studies 
conducted to fi nd prevalence of consanguinity. 
Th erefore, the correlation of observed preva-
lence in this study to the general population 
prevalence is not possible. 
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