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Background: Consanguineous marriages were common particularly in the south India. Though there were studies on 
consanguineous marriages, only a few were population-based studies. In this context, it was important to have population- 
based studies on the prevalence of consanguineous marriages and the pregnancy outcomes of consanguineous  
marriages.
Objective: This study has been carried out to estimate the prevalence of consanguineous marriages and its types among 
women aged between 15 and 49 years and to assess the association between consanguineous marriage and pregnancy 
outcome.
Materials and Methods: The study design was cross-sectional consisting of 750 married women aged between 15 and 
49 years selected from Melur Taluk of Madurai district in Tamil Nadu, India, by cluster sampling method. Data were collected 
using a questionnaire that included background details, marriage details, and pregnancy outcome details.
Result: Of the 750 women studied, 294 had consanguineous marriage and the overall prevalence rate of consanguineous 
marriage was 39.2%. The most common type of consanguineous marriage was first cousin marriage (61.6%) and 19.7% 
had married their maternal uncle. Statistically significant positive association was found between the consanguinity and 
congenital anomaly, prenatal and postnatal loss except in the case of childhood deaths (1–5 years).
Conclusion: This study found that the prevalence of consanguineous marriages is comparatively higher in south India. 
Pregnancy outcomes such as abortions, stillbirths, congenital anomaly, and neonatal and infant deaths were found to 
be more common in consanguineous marriages. Consanguinity should be discouraged by giving health education to the 
public about the adverse effects of interrelated marriages.
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large proportion of marriages are conducted between blood 
relatives.[1] Consanguinity has been defined as the marriage  
or union between people of the same blood, which has  
decreased heavily in most of the developed countries. How-
ever, marriages between biological relatives have remained 
common[2] in the developing world.

Consanguinity is common, especially in people originating 
from the Middle East, the northern parts of Africa, and large 
parts of Asia. Most consanguineous marriages are legal in the 
United Kingdom; the exceptions are relationships between 
the second-degree relatives (e.g., uncle–niece, half siblings), 
and incest (i.e., relationship between the first-degree relatives);  
legislation on consanguineous marriage varies widely in  
different states of the United States.[3]

Introduction

It has been a tradition to marry biological relatives in many 
parts of the world. More than one billion people of various 
religious and ethnic backgrounds live in countries where a 
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Even today, in many communities in India, the first prefer-
ence is to get married within the family. Intra-community and 
consanguineous marriages are still more common and it has 
been so for centuries. Much of India, particularly south India, 
practiced endogamy or marriages within the community for 
centuries. In many communities, preference has been given 
to uncle–niece marriages and between cousins (mother’s 
brother’s child, father’s sister’s child).

Consanguinity is color-blind, region-blind, and religion- 
blind. India’s population consists of thousands of subpopu-
lations alienated by topography, language, faith, and caste 
boundaries and dominated by endogamous marriages.  
The final result has been formulated from multiple genetic  
isolates with individual anomaly profiles but to date, the clinical 
outcome of this extremely complex differentiation has been 
largely neglected. In contrast, the topic of consanguinity con-
tinues to draw debate among social scientists, geneticists, 
and clinicians.[4]

Consanguineous marriages promote family stability having  
significant social and economic advantages.[2,5] However,  
various studies had exposed the risks of pre-reproductive  
mortality, stillbirth, and infant death to be higher in the  
offspring of consanguineous marriage than their counterparts 
from nonconsanguineous marriages.[6]

There were studies that showed that more spontaneous 
abortions, stillbirths, neonatal and infant deaths, childhood 
deaths, and more congenital disorders occurred because of  
consanguineous marriages than of nonconsanguineous  
marriages even though some studies showed contradictory 
results. Therefore, it was important to have more studies on 
this issue.

In the view of the above, a cross-sectional study of  
consanguineous marriages in a rural population was taken 
up. The objective of this study was to estimate the prevalence 
of consanguineous marriages and its types among women 
aged between 15 and 49 years and to assess the association 
between consanguineous marriage and pregnancy outcome.

Materials and Methods

This study was done as a population-based, cross- 
sectional study. Melur Taluk of Madurai district in Tamil Nadu 
was selected as the study area, which included 77 villages.  
The study population included all married women aged  
between 15 and 49 years who resided in the Melur Taluk.  
The study was carried out from April 2014 to September 2015.

Based on the prevalence of a previous population-based 
study, the minimum sample size for the study was calculated 
as 750. Cluster sampling method was used for selecting study 
subjects. Thirty clusters were selected by probability propor-
tionate to size (PPS) method and 25 married women aged 
between 15 and 49 years were selected from each cluster 
to obtain the total sample size of 750 married women aged 
between 15 and 49 years.

The cumulative population lists of 77 clusters were prepared 
for selecting 30 clusters by PPS method. The sampling interval  

was determined by dividing the total cumulative population 
(243,046) by the total number of clusters (30). The sampling 
interval was obtained as 8,102.

A random number equal to or less than the value of  
the sampling interval was chosen by using a random number  
table and it was 3,279. The cumulative population of the  
cluster area that just included 3,279 was selected as the 
first cluster. The sampling interval of 8,102 was added to  
the selected random number 3,279 and the total obtained 
was matched with the cumulative population list. The cluster 
that just included the study population of 11,381 was selected  
as the second cluster. By adding the sampling interval of 
8,102 to the value 11,381, the third cluster was selected and 
by adopting the same method, subsequent clusters were  
selected.

After reviewing the literature on consanguineous marriages, 
a questionnaire was prepared in English. The final question-
naire consisted of three parts namely background details, 
marriage details, and pregnancy outcome details. Maximum 
care was taken to prepare the questionnaire to avoid wrong 
interpretation by the respondents. Data were collected using  
the final schedule through personal visit to the families of indi-
viduals selected by cluster sampling after getting the informed 
consent orally.

The data entry and analysis were done using SPSS  
software version 17. The final data were summarized into  
percentages and analyzed by cross tabulations for different 
variables. A 95% confidence interval (CI) was calculated 
wherever appropriate and c 2-test was used for finding the 
statistical significance. Associations were assessed through 
odds ratio (OR) and its CI at 95%.

Result

As the study was on consanguineous marriages, the back-
ground characteristics of the women selected for the study 
at the time of marriage were more relevant than their current 
status.

The mean age of the women at the time of study was  
31.2 years (standard deviation [SD] = 7) ranging from 19 to  
48 years and the median age was 30 years. The current mean 
age of their husbands was 36.0 years (SD = 8.8) ranging from 
24 to 56 years and the median age was 35 years.

The mean age of the women at the time of marriage was 
19.4 years (SD = 3.14) ranging from 15 to 31 years and the 
median age was 19 years. Most of them (52.1%) got married 
when they were less than 19 years of age and 44% of them  
got married when they were between the age of 20 and  
29 years. The mean age of their husbands at the time of  
marriage was 25.1 years (SD = 3.8) ranging from 20 to  
44 years and the median age was 25 years. Table 1 shows the 
background characteristics of the study population.

A large proportion of the women (79.2%) belonged to joint 
families. A total of 44.1% of the women were married for lesser 
than 10 years, 42.2% were married for 10–20 years, and only 
13.7% were married for more than 20 years.
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Of the 750 women studied, 294 had consanguineous 
marriage and the overall prevalence rate of consanguineous 
marriage was 39.2% (95% CI: 35.7–42.7). The most common 
type of consanguineous marriage was the first cousin marriage 
(61.6%) and 19.7% of them had married their maternal uncle. 
About 8.2% of the women had married their first cousin once 
removed and 10.5% had married their second cousin. Among 
the first cousin marriages, 35.8% had married their paternal 
aunt’s son and 25.8% had married their maternal uncle’s 
son. Figure 1 shows the types of consanguineous marriages 
among the study population.

The mean number of conceptions among consanguineously  
married women was 2.8 and that among nonconsanguineously 
married women was 2.5. Consanguineously married women 
had higher proportion of more than two conceptions (58.3%)  
compared with nonconsanguineously married women (45.6%).  

The percentage of 1–2 conceptions and nil conceptions  
(sterility) were higher among the nonconsanguineously  
married women compared with the consanguineously married  
women and the differences were statistically significant.  
Table 2 shows the consanguinity and pregnancy outcome in 
the study population.

The mean number of live births among consanguineously 
married women was 2.3 and that among nonconsanguineously 
married women was 2.1. Consanguineously married women 
had higher proportion of more than two live births (35.4%) and 
1–2 live births (61.7%) compared with nonconsanguineously 
married women. Nil live births were found in higher proportion 
among nonconsanguineously married women compared with 
consanguineously married women. However, the differences 
were not statistically significant.

In the abortions category, only the spontaneous abortions 
were taken into account for this analysis. In the consanguineous 
marriage group, 26.5% (78) of the women had either one or  
more spontaneous abortions. In nonconsanguineous marriage 
group, only 14.0% (64) of the women had either one or more 
spontaneous abortions. The difference was statistically signif-
icant (p < 0.05). The spontaneous abortions were found to be 
2.2 times higher in consanguineous marriages than in non-
consanguineous marriages and that the higher risk of sponta-
neous abortions was found to be statistically significant.

In consanguineous marriage group, 9.9% (29) of women 
had one or more stillbirths. In nonconsanguineous marriage 
group, only 2.9% (13) of women had one or more stillbirths. 
The stillbirths were 3.7 times more in the consanguineous 
marriage group than in the nonconsanguineous marriage 
group. The higher risk of stillbirth in consanguineous marriage 
was found to be statistically significant.

Figure 1: Types of consanguineous marriages in the study population.

Table 1: Background characteristics of the study population
Variable Mean ± SD Median Minimum Maximum
Age of women (years) 31.2 ± 7 30 19 48
Age of husband (years) 36.0 ± 8.8 35 24 56
Age of women at marriage (years) 19.4 ± 3.14 19 15 31
Age of husband at marriage (years) 25.1 ± 3.8 25 20 44
Total conceptions 2.59 ± 1.2 3 0 7
Total live births 2.19 ± 1.1 2 0 7

SD, standard deviation.

Table 2: Consanguinity and pregnancy outcome of the study population

Consanguinity

Abortions Stillbirths Neonatal death Infant death Childhood 
death

Congenital 
anomaly

Yes No Yes No Yes No Yes No Yes No Yes No
Yes 78 216 29 265 41 253 73 221 15 279 23 271
No 64 391 13 443 34 422 54 402 34 432 11 445
Odds ratio 2.2 3.7 2.0 2.5 0.7 3.4
95% CI 1.5–3.1 1.9–7.3 1.2–3.3 1.7–3.6 0.4–1.3 1.6–7.2
p-Value 0.001 0.001 0.005 0.001 0.250 0.001

CI, confidence interval.
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In consanguineous marriage group, 24.8% (73) of the 
women had one or more infant deaths. Of this, 56.2% (41) 
of deaths had occurred in the first 28 days of birth. In non-
consanguineous marriage group, 11.8% (54) of the women 
had one or more infant deaths. Of this, 63% (34) of deaths  
had occurred in the first 28 days of birth. The infant death  
(0 to 1 year) was 2.5 times more in consanguineous marriages 
than in nonconsanguineous marriages. This positive asso-
ciation between infant death and consanguineous marriage 
was found to be statistically significant. The neonatal deaths 
were two times more in consanguineous marriages than in 
nonconsanguineous marriages. The higher risk of neonatal 
death in consanguineous marriage was found to be statisti-
cally significant.

In consanguineous marriage group, 29.9% (88) of the 
women had fatal loss of one or more children. In nonconsan-
guineous marriage group, 19.3% (88) of the women had fatal 
loss of one or more children. The difference was statistically 
significant (p < 0.05). The childhood death was less common 
in consanguineous marriage group (OR = 0.68) than in non-
consanguineous marriage group. However, the association 
between childhood death and consanguineous marriage was 
not statistically significant.

A total of 7.8% of the children born of consanguineous 
marriages had congenital abnormality whereas only 1.5% of 
their nonconsanguineous counterparts had congenital abnor-
mality. The congenital anomalies were found to be 3.4 times 
more in babies born of consanguineous marriages as com-
pared with those born of nonconsanguineous marriages. The 
higher risk of congenital anomalies was found to be statistically 
significant.

Discussion

This study showed that the prevalence of consanguineous 
marriage was 39.2% among married women aged between 
15 and 49 years. In Tamil Nadu, as per National Family Health 
Survey, India[7] and Kuntla et al.,[8] the estimated prevalence of 
consanguineous marriage was 38.2% and 38%, respectively. 
There were few other studies on the prevalence of consan-
guineous marriages in India and other countries.

A study by Badaruddoza et al.[9] in Aligarh of Uttar Pradesh 
had delineated the prevalence of consanguineous marriage 
to be 37.98%. The study by Nath et al.[10] in Shindoli village 
of Belgaum had outlined the prevalence of consanguin-
eous marriage to be 36%. Another study by Verma et al.[11]  
in Pondicherry had reported the prevalence of consangui-
neous marriage as 30% whereas the study by Metgud et al.[12]  
in Belgaum had stated the prevalence of consanguineous 
marriage to be 20.3%. The lower frequency was due to the 
fact that that was a hospital-based study.

A study done at Yemen by Jurdi and Saxena[13] had recorded  
the prevalence of consanguineous marriage as 39.9%.  
Another study done by Saadat and Mohabbatkar had reported 
the prevalence rate of consanguineous marriages in Iran[14] to 

be 58.2%, which was high when compared with many other  
countries. The highest overall prevalence of consanguine-
ous marriages in south and southeast Asia was recorded in  
Pakistan (62.7%), and it represented one of the highest  
national levels of consanguinity reported yet.[15]

The most frequent type of consanguineous marriages 
in this study was between first cousins (61.6%) and uncle–
niece (19.7%). By comparison, uncle–niece marriage and first  
cousin unions had a long tradition in south India.[16] As a  
result, higher rates of consanguineous marriages were reported  
in the states south of the river Narmada namely Andhra 
Pradesh, Karnataka, and Tamil Nadu. The frequency of first 
cousin marriages varied from 5% to 57% in different parts of 
south India depending on the place of study.[8,17]

The study results had shown that the prenatal loss was 
elevated in consanguineous marriages. The spontaneous 
abortions were 2.2 times higher in consanguineous marriages 
than in nonconsanguineous marriages and the superior risk of  
spontaneous abortions was found to be highly statistically  
significant. Studies by Verma et al.,[11] Nath et al.,[10] and Kuntla 
et al.[8] showed that the abortions were higher in consanguin-
eous groups than in nonconsanguineous groups. The study 
by Joseph and Mathew[18] had showed that abortions were 
significantly high in the Mudugar and the Irular tribes. Studied 
by Bittles and Black,[1] Hamamy et al.,[19] and Tadmouri et al.[20] 
did not observe any significant influence on fetal loss.

This study had shown that stillbirths were 3.7 times more 
in consanguineous marriages than in nonconsanguineous  
marriages and were found to be statistically significant.  
Several studies had shown that stillbirths were higher in  
consanguineous marriages than in nonconsanguineous  
marriages.[8,11,12,20] However, the study by Joseph and 
Mathew[18] had not shown any statistically significant differ-
ence in stillbirths among consanguineous groups and non-
consanguineous groups.

This study had shown that the neonatal deaths were  
two times more in consanguineous marriage group than in 
nonconsanguineous marriage group and were found to be 
statistically significant. The study by Stevenson et al.[21] had 
documented a higher frequency of neonatal deaths among 
the offspring of consanguineous marriages.

The study by Verma et al.[11] had showed that neonatal and 
infant mortality was higher in consanguineous mating. Studies 
by Nath et al.[10] and Rao and Inbaraj[22,23] had not observed 
any significant influence on neonatal deaths.

This study had shown that the infant deaths (0 to 1 year) 
were 2.5 times more in consanguineous marriage groups than 
in nonconsanguineous marriage groups. The positive associ-
ation between infant deaths and consanguineous marriages 
was found to be statistically significant. Several studies had 
showed that infant mortality was higher in consanguineous 
mating and the difference was statistically significant.[11,20,23]

In this study, congenital anomalies were found to be 3.4 
times more in babies born of consanguineous marriages than 
in those born of nonconsanguineous marriages. The higher  
risk of congenital anomalies was found to be statistically  
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significant. Many studies had shown increased incidence 
of congenital malformations in consanguineously married 
groups than in nonconsanguineously married groups.[9,11,24]

Conclusion

This study found that the prevalence of consanguineous 
marriages is comparatively higher in south India. Pregnancy 
outcomes such as abortions, stillbirths, congenital anomaly,  
and neonatal and infant deaths were found to be more  
common in consanguineous marriages than in nonconsan-
guineous marriages. Consanguinity should be discouraged 
by giving health education to the public about the adverse 
effects of interrelated marriages. In this regard, public health  
specialists, social scientists, geneticists, family physicians,  
obstetricians, and pediatricians need to be aware of the  
negative effects of consanguinity on pregnancy outcomes so 
that the vision of best possible genetic and antenatal care  
becomes a reality irrespective of the socioeconomic status of 
the people in need.
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