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Does consanguinity increase the risk of 
bronchial asthma in children?
Mohammad I. El Mouzan, Abdullah A. Al Salloum, Abdullah S. Al Herbish, 
Ahmad A. Al Omar1, Mansour M. Qurachi2

Abstract:

There is a high prevalence of consanguinity and bronchial asthma in Saudi Arabia. The objective of this study 
is to explore the effect of parental consanguinity on the occurrence of bronchial asthma in children. The study 
sample was determined by multistage random probability sampling of Saudi households. The families with at 
least one child with asthma were matched with an equal number of families randomly selected from a list of 
families with healthy children, the latter families being designated as controls. There were 103 families with 
children having physician-diagnosed bronchial asthma, matched with an equal number of families with no children 
with asthma. This resulted in 140 children with bronchial asthma and 295 children from controls. The age and 
gender distribution of the children with bronchial asthma and children from controls were similar. There were 
54/103 (52.4%) and 61/103 (59.2%) cases of positive parental consanguinity in asthmatic children and children 
from controls respectively (P = 0.40). Analysis of consanguinity status of the parents of children with asthma 
and parents among controls indicates that 71/140 (51%) of the children with asthma and 163/295 (55.3%) of the 
children from controls had positive parental overall consanguinity (P = 0.43). The results of this study suggest 
that parental consanguinity does not increase the risk of bronchial asthma in children.
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It is generally believed that bronchial asthma 
is caused by the interaction between genetic 

susceptibility and environmental exposure.[1] 
Recent research on the genetics of asthma 
indicated that there was an association between 
maternal asthma and increased total IgE levels. 
Further genetic studies have identifi ed genes 
associated with asthma, and some other studies 
provided evidence of a major susceptibility 
locus located on chromosome 2p.[2,3] In Saudi 
Arabia, there is a high prevalence of both - 
bronchial asthma, reported to be 23% in 1995;[4] 
and consanguinity, reported to be between 
54 and 56%.[5,6] Knowledge of the relationships 
between these two common conditions would 
be important for genetic counseling in relation 
to consanguinity. Therefore, our objective is to 
explore the impact of consanguineous marriage 
on the occurrence of bronchial asthma in 
children.

Materials and Methods

The study sample was determined by multistage 
random probability sampling of Saudi households 
from representative regions of the country, 
used for the assessment of physical growth.[7] 
A questionnaire was designed for this purpose 
and administered to mothers during a household 
visit. Consent of the heads of households to 
participate in the study was obtained by the 
fi eld teams. The mother in each household in the 
sample was asked about the relationship to her 

husband and to choose one of the three answers: 
fi rst-degree cousin (including all four types), 
more distant relationship or no relationship. 
History and physical examination of all children 
and adolescents were performed by primary-care 
physicians, and physician-diagnosed cases of 
bronchial asthma were recorded. Subsequently, 
at the time of analysis, the families with at least 
one child with asthma (cases) were matched 
with an equal number of families (controls) 
randomly selected from a list of families with 
healthy children from the same regions. The 
data were analyzed using SPSS software to 
determine frequencies, and chi-square test was 
used to compare the proportions of cases and 
controls in relation to the risks of consanguinity. 
Separate analysis was performed to explore the 
effect of overall parental consanguinity and of 
the closest relationships, viz., fi rst-degree cousin 
relationships, on the occurrence of asthma in 
children. A statistically signifi cant difference was 
assumed when the P value was less than 0.05.

Results

During the survey conducted over 2 years (2004-
2005), 103 families with 140 children having 
physician-diagnosed bronchial asthma were 
identifi ed and matched with an equal number of 
families of 295 healthy children with no history 
of bronchial asthma. There were 81/140 (57.9%) 
and 137/295 (46.4%) male children among the 
cases and controls respectively (P = 0.034). The 
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age breakdown of the children with bronchial asthma and 
those from controls is shown in Table 1, indicating a similar 
distribution. The overall parental consanguinity status (all 
types of consanguinities) of the families with at least one child 
with bronchial asthma and control families is shown in Table 2, 
indicating that there were 54/103 (52.4%) and 61/103 (59.2%) 
cases of positive parental consanguinity in asthmatic and control 
children respectively (P = 0.40). Among the 54 consanguineous 
families of asthmatic children and 61 controls, 37 and 44 were 
fi rst-degree cousins respectively. Analysis indicates that there 
were 37/86 (43.0%) and 44/86 (51.2%) cases of positive parental 
fi rst-degree cousin consanguinity in asthmatic children and in 
children from controls respectively (P = 0.36). Table 3 presents 
a different way of data analysis - by looking at the parental 
consanguinity status of the children with bronchial asthma 
and of children from controls. There were 140 children with 
asthma matching with 295 healthy children of control families. 
Seventy-one out of 140 (51%) of the children with bronchial 
asthma and 163/295 (55.3%) of the control children had positive 
parental overall consanguinity (P = 0.43). Further analysis was 

performed to look at the relationship of parental fi rst-degree 
cousin consanguinity to bronchial asthma in children. Table 4 
indicates that 48 of the 71 asthmatic children and 117 of the 
160 children from controls were offspring of fi rst-degree cousin 
parents. Analysis indicates that parents of children with asthma 
did not have higher rate of fi rst-degree cousin consanguinity 
than did parents among controls (P = 0.34).

Discussion

In countries with high rates of parental consanguinity, 
knowledge of the risks to children is essential for appropriate 
counseling. Theoretically, consanguineous marriages should 
carry a high risk for the development of diseases that have 
a genetic basis, either completely or partially.[8,9] As a result, 
consanguinity is commonly blamed as one of the causes of 
genetically related conditions without proper evaluation. Such 
assumptions may adversely affect the application of genetic 
counseling and orient it against consanguinity.

Bronchial asthma is a good example of multifactorial diseases, 
which is common worldwide including countries with high 
rates of consanguinity. In this study, we have attempted to 
evaluate the role of parental consanguinity in the development 
of bronchial asthma in children. It was found that there was 
no statistically signifi cant risk from parental consanguinity 
for the development of asthma in children. Furthermore, even 
when the closer parental consanguinity (fi rst-degree cousins) 
was considered, statistically signifi cant risk was not found. 
In addition, when the data were analyzed in a different way, 
parents of asthmatic children did not have signifi cantly higher 
consanguinity rate than the parents among controls. This 
observation was true for both overall and fi rst-degree cousin 
consanguinity.

The literature on the interaction between consanguinity and 
asthma is scarce. In a study from the United Arab Emirates 
(a country with a high rate of consanguinity), Abdulrazzaq 
et al. reported that although the occurrence of asthma was 
more common in the offspring of consanguineous marriages 
(7.9% vs. 6.9%), the difference was not statistically signifi cant.[10] 
In another study from Kuwait, the consanguinity rate in the 
parents of children with asthma was 42%, which is lower 
than the 56% rate reported in the general population.[11] 
The fi ndings of both of these studies are in agreement with 
ours suggesting that there is no increased risk of asthma in 
children of consanguineous marriages. However, a study 
from Qatar (another neighboring country with a high rate of 
consanguinity), reported a signifi cantly higher proportion 
of asthma in the offspring of consanguineous couples ((23.1 
vs. 12.1) with a relative risk of 1.37, confi dence interval: 1.24 - 
1.51 and P-value of <0.001.[12] The reasons for the discrepancy in 
the results of these studies are not clear. A possible explanation 
may be related to sample size, which is smaller in the studies 
from the Emirates, Kuwait and ours. Another possible 
explanation may be related to the epidemiological variation 
of bronchial asthma with age suggesting an increasing role 
of genetic factors with increasing age;[13] a difference in the 
age distribution of study populations is a likely explanation. 
Genetic and environmental exposure variations are unlikely 
as the populations of these studies originate from the same 
area and live in a close geographical location. In conclusion, 

Table 2: Age distribution of children with asthma and 
those from controls
Consanguinity status Health status of Total
of the parents the families
 Families of Control
 asthmatic families
 children
Consanguineous 54 (52.4%) 61 (59.2%) 115
Non consanguineous  49 (47.6%) 42 (40.8%) 91
Total 103 103 206

Table 1: Bronchial asthma in children and overall 
parental consanguinity*
Age groups Children with asthma Controls
(Years) No (%) No (%)
≤2 23 (16.4) 39 (13.2)
3-6 27 (19.3) 61 (20.7)
7-12 42 (30.0) 87 (29.5)
13-18 48 (34.3) 108 (36.6)
Total 140 (100) 295 (100)
*P = 0.40; odds ratio = 0.76; 95% confi dence limit: 0.42–1.37

Table 3: Parental overall consanguinity and bronchial 
asthma in children*
Parental Health status of the children Total
consanguinity Bronchial asthma Healthy controls
Positive 71 (51.0) 163 (55.3) 234
Negative 69 (49.0) 132 (44.7) 201
Total 140 (100) 295 (100) 435
*P = 0.43; odds ratio = 0.83; 95% confi dence limit: 0.55-1.27; Figures in 
parentheses are in percentage

Table 4: Parental fi rst-degree cousin relationship and 
bronchial asthma in children*
Parents Status of the children Total
consanguinity Bronchial Healthy
 asthma controls
First degree cousins 48 (41) 117 (47) 165
Non-consanguinous 69 (59) 132 (53) 201
Total 117 (100) 249 (100z) 366
*P = 0.34; odds ratio = 0.78; 95% confi dence limit: 0.49 and 1.25; Figures in 
parentheses are in percentage
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our fi ndings suggest that parental consanguinity does not 
increase the risk of bronchial asthma in Saudi Arab children. 
Further studies on the role of consanguinity in the occurrence 
of specifi c conditions, including bronchial asthma, involving 
a larger number of cases and controls are needed to provide 
more focused counseling.

Acknowledgment

This study was approved and funded by King Adulaziz City for Science 
and Technology, Riyadh, Saudi Arabia (grant no. AR-20-63).

References

1. Meurer JR, Lustig JV, Jacob HJ. Genetic aspects of the etiology and 
treatment of asthma. Pediatr Clin North Am 2006;53:715-25.

2. Kuiper S, Muris JW, Dompeling E, Van Schayck CP, Schonberger HJ, 
Wessling G, et al. Association between first-degree familial 
predisposition of asthma and atopy (total Ige) in newborns. Clin 
Exp Allergy 2006;36:594-601.

3. Carlsen K, Pillai SG, Chiano MN, White NJ, Speer M, Barnes KC, 
et al. A genome-wide search for linkage to asthma genotypesin 
the genetics of asthma international network families: Evidence 
for a major susceptibility locuson chromosome 2p. Eur J Hum 
Genet 2006;14:307-16.

4. Al Frayh AR, Shakoor Z, Gad El Rab MO, Hasnain SM. Increased 
prevalence of asthma in Saudi Arabia. Ann Allergy Asthma 
Immunol 2001;86:292-6.

5. El-Hazmi MA, Al-Swailem AR, Warsy AS, Al-Swailem AM, 
Sulaimani R, Al-Meshari A. Consanguinity among the Saudi 
Arabian population. J Med Genet 1995;32:623-6.

6. El Mouzan MI, Al Salloum AA, Al Herbish AS, Qurachi MM, 
Al Omar AA. Regional variation in the prevalence of consanguinity 
in Saudi Arabia. Saudi Med J 2007;28:1881-4.

7. El Mouzan MI, Al Herbish AS, Al Salloum AA, Qurachi MM, 
Al Omer AA. The growth charts for Saudi children and 
adolescents. Saudi Med J 2007;28:477-90.

8. Koury Mj, Cohen BH, Chase GA, Diamond EL. An epidemiological 
approach to the evaluation of the effect of inbreeding on 
reproductive mortality. Am J Epidemiol 1987;125:251-62.

9. Freire-Maia N. Genetic effectsin Brazelian populations due to 
consanguineous marriages. Am J Med Gen 1989;35:115-7.

10. Abdulrazaq YM, Bener A, Al-gazali LI, Al-khayat AI, Micallef R, 
Gaber T. A study of possible deleterious effects of consanguinity. 
Clin Genet 1997;51:167-73.

11. Hijazi Z, Haider MZ. Infl uence of consanguinity and IgE receptor 
genotypes on clinical manifestations of asthma in Kuwaiti 
children. J Trop Pediatr 2001;47:13-6.

12. Bener A, Hussain R. Consanguineous unions and child health in 
the State of Qatar. Pediatr Perinat Epidemiol 2006;20:372-8.

13. Wright AL. Epidemiology of asthma and recurrent wheeze in 
childhood. Clin Rev Allergy Immunol 2002;22:33-44.

Source of Support: King Adulaziz City for Science and Technology, 
Riyadh, Saudi Arabia, Confl ict of Interest: None declared.

Author Help: Online Submission of the Manuscripts

Articles can be submitted online from http://www.journalonweb.com. For online submission articles should be prepared in two files (first page 
file and article file). Images should be submitted separately.

1)  First Page File: 
 Prepare the title page, covering letter, acknowledgement, etc., using a word processor program. All information which can reveal your 

identity should be here. Use text/rtf/doc/pdf files. Do not zip the files.
2) Article file: 
 The main text of the article, beginning from Abstract till References (including tables) should be in this file. Do not include any information 

(such as acknowledgement, your names in page headers, etc.) in this file. Use text/rtf/doc/pdf files. Do not zip the files. Limit the file size to 
400 kb. Do not incorporate images in the file. If file size is large, graphs can be submitted as images separately without incorporating them 
in the article file to reduce the size of the file.

3) Images: 
 Submit good quality colour images. Each image should be less than 400 kb in size. Size of the image can be reduced by decreasing the 

actual height and width of the images (keep up to about 4 inches) or by reducing the quality of image. All image formats (jpeg, tiff, gif, bmp, 
png, eps, etc.) are acceptable; jpeg is most suitable. The image quality should be good enough to judge the scientific value of the image.

 Always retain a good quality, high resolution image for print purpose. This high resolution image should be sent to the editorial office at the 
time of sending a revised article.

4) Legends: 
 Legends for the figures/images should be included at the end of the article file.


