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Background & objectives: Socio-economic status is associated with increased morbidity in patients with
asthma. The aim of the present study was to assess the association between socio-economic status and
family history of asthma in adult asthma patients.

Methods: The study included 200 adults with asthma and 400 non-asthmatic controls. Socio-economic
status was determined based on income. Regression analysis was used to estimate odd ratios in relation
to socio-economic class, using age, gender, family history of asthma and smoking habits.

Results: The highest occurrence of having any family history of asthma was observed in the high class
group (88.2%), followed by upper middle class (79.5%), lower middle class (60%) and the lowest in
the low class group (34%). Having any family history of asthma was an important risk factor in both
univariate and multivariate analyses in lower middle class, upper middle class and high class, but not in
the low class group.

Interpretation and conclusions: The results indicated a positive association between having a family
history of asthma and higher socio-economic status. Further studies on a large representative sample
need to be conducted to confirm these findings.
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Asthma is a chronic inflammatory disease of the
airways of the lung. Three hundred million people
are reported to be affected by asthma worldwide with
asthma prevalence increasing globally by 50 per cent
every decade!. There are also reports of increasing
asthma prevalence in developing countries. Based on
a survey conducted in four cities in India, prevalence
of asthma was estimated to be 2.38 per cent’. A more
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recent report, estimated the national burden of asthma
at 17.23 million®.

Multiple studies have been carried out to
investigate the causes and risk factors of developing
asthma. It has been suggested that interactions among
multiple genes and environmental factors increase
asthma susceptibility*. There are evidences of familial
aggregation of asthma and atopy and having a family



498 INDIAN J MED RES, OCTOBER 2013

history of asthma is considered as one of the most
important risk factors for developing the disease’.
Socio-economic status (SES) of an individual is an
environmental factor which has been identified as an
important determinant of human health®. Individual-
level SES has been associated with worse asthma
morbidity in patients with asthma’. In epidemiology,
SES may be assessed by using a series of indicators
which includes individual level indicators such as
education, occupation and income, and area level
indicators which are based on residential areas and are
drawn from census data. Several studies in different part
of the world have made an attempt to investigate the
effect of SES on prevalence and severity of asthma®1°,
While atopy is reported to be more common in higher
SES groups'!, establishing such association between
asthma and SES has been more challenging and the
study results are inconsistent. Further, most of such
studies have been carried out in developed countries
and are mainly on childhood asthma. Studies on adults
have revealed both increased'>!* and decreased'*"
asthma prevalence in higher SES groups, while some
studies have found no association between the two'¢.
Association between the SES and asthma inheritance
in subjects with adult onset asthma is less clear. The
present study was undertaken to assess the association
between SES and family history of asthma in adult
patients.

Material & Methods

The patients with adult onset asthma were selected
from a tertiary care asthma center (Allergy, Asthma
and Chest Center), at Mysore, Karnataka, in India
during 2009-2010. Assuming history of maternal and
paternal asthma of 20 per cent in cases and 10 per cent
in controls with a 1:2 case control ratio, a sample size
of 195 cases and 390 controls was required to detect
the level of significance at 0.05 with a power of 90
per cent. Therefore, 200 cases and 400 controls and
their families were selected for a study undertaken to
evaluate association of maternal and paternal asthma
with the risk of development of adult onset asthma
in children. The present study was a sub-study in the
same population to assess the association between
socio-economic status and having a family history of
asthma.

The asthmatics were diagnosed and categorized
based on asthma severity into mild persistent, moderate
persistent and severe persistent. The diagnosis of
asthma and its severity were done according to Global
Initiative for Asthma guidelines (GINA).!” Among 200

adults included in the study, 45 were classified as poor
or low class (LC), 60 adults were classified as lower
middle class (LMC), 78 were classified as upper middle
class (UMC) and 17 as high class (HC) according to
the guidelines by Agarwal'®.

Asthma in the index adult was diagnosed according
to GINA guidelines with reversible airway obstruction
of 12 per cent and 200 ml improvement in FEV, after
inhalation of salbutamol. Spirometry was performed
according to American Thoracic Society Guidelines'.

Measurements of SES: Information on individual SES
was derived based on per capita monthly income!'.
Residence in particular localities of the city, classified
according to easily ascertainable characteristics of
housing was also taken into account. The income
according to the Income Tax returns was utilized to
classify the subjects. According to the guidelines,
there are six social classes based on per capita monthly
income (i) Upper high class with ¥ 10000 and above
per capita monthly income; (i7) High class with ¥ 5000-
9999 per capita monthly income; (iii) Upper middle
class with ¥ 3000-4999 per capita monthly income;
(iv) Lower middle class with ¥ 1500-2999 per capita
monthly income; (v) Poor with ¥ 500-1499 per capita
monthly income; and (vi) Very poor or below poverty
line (BPL) with below % 500 per capita monthly income.
Four classes, namely low class or poor, lower middle
class, upper middle class and high class were included
in this study. Since among the index asthmatic cases
included in the study, there were no subjects belonging
to the very low and very high socio-economic classes,
no control cases belonging to these classes were
included in the study. Other individual level variables
were age, gender, religion and smoking status.

Selection of the controls: Controls were selected to
match the socio-economically classified adult patients.
A total of 400 adults were selected as controls: 90
were selected from poor or low class, 120 from
lower middle class, 156 from upper middle class and
34 adults from high class categories. A total of 400
families were thus included. To be considered as a
control, the adult individual was asked if he or she
has ever been diagnosed as having asthma by a doctor
(physician diagnosed asthma). Control group was
homogeneous for age, gender and religion. Four wards
were randomly selected from the general population of
Mysore city and controls were classified as belonging
to various socio-economic strata based on per capita
monthly income'®.
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Inclusion and exclusion criteria: Cases: Adults aged
> 18 yr; confirmed diagnosis of asthma according to
GINA guidelines; and onset of asthma after the age
of 18 yr. The asthmatic patients were included only if
they had their first respiratory symptoms after the age
of 18 yr. The patients who had any chronic respiratory
symptoms during childhood were excluded from the
study.

Controls: Adults aged >18 yr; no respiratory symptoms
suggestive of asthma. Controls belonging to very low
and very high socio-economic classes were excluded
from the study.

Methodology: A genetic register was designed for
the study. The structured questionnaire validated
before administering which included data on patient
demographics, respiratory symptoms, triggers and
medications used. It also included information on
the subject’s family history of asthma. For an index
asthmatic adult, questions were asked regarding the
presence of doctor diagnosed asthma in any member
of his/her family such as parents, grandparents, aunt/
uncles and siblings. In case, the patient had children, it
was asked if any of them had doctor diagnosed asthma.
In family history “Any” term was used to indicate the
presence of asthma in any one or more of the family
members of the asthmatic proband.

The study protocol was approved by the Institutional
Human Ethical Committee (IHEC) of the University of
Mysore, and informed written consents were obtained
from all cases and controls.

Statistical analysis: Odds ratio and 95% confidence
interval were estimated to assess the association
between different SES and family history of asthma.
Statistical significance was analyzed by Chi-square
test and logistic regression analysis was performed
with SPSS version 18 software (IBM, USA) to assess
independent association of variables found to be
significant in univariate analysis.

Results

The mean age of study subjects was 40 + 13 yr
in cases and 39 £ 13 yr in controls and male-female
ratio was 41.5: 58.5. There was no significant age
and sex difference between the two groups (Table I).
The presence of family history of asthma in subjects
stratified according to their SES is presented in
Table I1.

Among the 200 socio-economically classified
patients, the highest occurrence of having any family

Table I. Demographic and clinical characteristics of patients
with asthma and controls
Characteristics Patients Controls
(n=200) (n=400)
No. (%) No. (%)
Age group (yr) 18-30 58 (29.0) 128 (32.0)
31-40 42 (21.0) 120 (30.0)
41-50 56 (28.0) 73 (18.0)
>50 44 (22.0) 79 (20.0)
Gender Male 85 (42.5) 166 (41.5)
Female 115 (57.5) 234 (58.5)
Religion Hindu 175 (87.5) 369 (92.25)
Muslim 22 (11.0) 22 (5.5)
Christian 3(1.5) 9 (2.25)
Socio- Low class 45 (22.5) 86 (21.5)
:::aomn;)mic Lower middle 60 (30.0) 122 (30.5)
Upper middle 78 (39.0) 156 (39.0)
High 17 (8.5) 36 (9.0)
Smoking status Smoker 22 (11.0) 78 (19.5)
Non-smoker 178 (89.0) 322 (80.5)
Severity of Mild 30 (15.0)
asthma Moderate 103 (51.5)
Severe 67 (33.5)

history of asthma was observed in the high class group
and this was followed by upper middle class, lower
middle class and the lowest in the low class group
showing the significant difference between the four
groups (Table II). Maternal history of asthma together
with maternal and paternal grandparent history
of asthma and having asthmatic children showed
significant difference between the four groups (Table
I). Univariate analysis was carried to compare the
presence of having a different family history of asthma
between each groups among patients and the odds
ratios showing the relative risk for adult onset asthma
in the index case were recorded (Table II1). Except for
upper middle class and high class, all groups showed
significant differences in having any family history of
asthma. The highest odds ratio was observed between
the low class and the high class (OR=11.25, 95%
CI=2.29-55.24) (Table III).

Both univariate and multivariate logistic
regressions were used to compare the effect of SES
on asthma inheritance among asthmatics and controls.
Having any family history of asthma was an important
risk factor in both univariate and multivariate analyses
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Table I1. Comparison of family history of asthma among patients of varying socio-economic status in Mysore
Asthma patients (n=200)
Family history LC Controls LMC Controls uMC Controls HC Controls
(n=45) (n=60) (n=78) (n=17)
Any” 18 (40) 18 (20.0) 36 (60) 8(6.7) 62 (79.49) 16 (10.3) 15 (88.2) 10 (29.4)
Maternal” 6 (13.33) 1(1.1) 6 (10) 0.0 19 (24.36) 1 (0.6) 9 (52.9) 1(2.9)
Paternal 8 (17.78) 2(2.2) 10 (16.67) 0.0 22 (28.21) 0.0 5(29.41) 2(5.9)
Maternal GP* 1(2.22) 1(1.1) 4 (6.67) 0.0 9 (11.54) 2 (1.3) 4(23.53) 0.0
Paternal GP” 0(0.0) 3(3.3) 7 (11.67) 0.0 17 (21.80) 1 (0.6) 6 (35.29) 1(2.9)
Sibling 8 (17.78) 5(5.6) 12 (20) 4(3.3) 21 (26.92) 7 (4.5) 7 (41.18) 5(14.7)
Aunt/Uncle 3(6.67) 5(5.6) 6 (10) 3(2.5) 14 (17.95) 5@3.2) 4(23.53) 2(5.9)
Children” 1(2.22) 4(4.4) 7 (11.67) 1(0.8) 16 (20.51) 3(1.9) 3 (17.65) 1(2.9)
*P <0.05; LC, low class; LMC, lower middle class; UMC, upper middle class; HC, high class; GP, grandparent
Any, Presence of asthma in any one or more of the family members of the asthmatic proband. Figures in parentheses are percentages

in lower middle class, upper middle class and high
class, but it is significant only in univariate analysis in
the low class group (Table IV).

Discussion

Regression analysis was carried out to study the
associations between the SES of the index case with
adult onset asthma and the presence of family history
of'asthma. Comparisons were also made between index
asthmatic cases and non-asthmatic controls and the

presence of family history of asthma. It was observed
that patients with high SES were more likely to have
a family history of asthma, independent of age, sex,
asthma severity and smoking status.

In this study, information on individual SES was
based on per capita monthly income as the main criterion
which has also been used by others®. In countries
like USA and Canada low income was shown to be
associated with increased prevalence of asthma, as well

Table I11. Comparison between groups of family history of asthma among patients of varying socio-economic status in Mysore
Characteristics OR (95% CI)
LC/LMC LC/UMC LC/HC LMC/UMC LMC/HC UMC/HC
Family history
Any 2.25% 5.81% 11.25% 2.58* 5.0% 1.93
(1.02-4.95) (2.58-13.07) (2.29-55.24) (1.21-5.49) (1.04-23.87) (0.40-9.34)
Maternal 0.72 2.09 7.31% 2.89% 10.12* 3.49%
(0.21-2.40) (0.76-5.70) (2.02-26.37) (1.07-7.79) (2.83-36.13) (1.18-10.32)
Paternal 0.92 1.81 1.92 1.96 2.08 1.06
(0.33-2.57) (0.73-4.51) (0.52-7.02) (0.84-4.54) (0.60-7.23) (0.33-3.36)
Maternal GP 3.14 5.73 13.53* 1.82 4.30* 2.35
(0.33-29.12) (0.70-46.88) (1.38-131.96) (0.53-6.24) (0.95-19.53) (0.63-8.81)
Paternal GP 1.13* 1.27* 1.54* 2.11 4.13% 1.95
(1.03-1.24) (1.13-1.43) (1.08-2.19) (0.81-5.47) (1.16-14.69) (0.63-6.06)
Sibling 1.15 1.70 3.23 1.47 2.30 1.90
(0.42-3.11) (0.68-4.24) (0.94-11.09) (0.65-3.30) (0.88-8.88) (0.64-5.63)
Aunt/Uncle 1.55 3.06 4.30 1.96 2.76 1.40
(0.36-6.58) (0.82-11.30) (0.85-21.79) (0.70-5.47) (0.68-11.25) (0.39-4.96)
Children 5.81 11.35% 9.42% 1.95 1.62 0.83
(0.68-49.05) (1.45-88.81) (0.90-98.04) (0.74-5.10) (0.37-7.09) (0.21-3.24)
*P<0.05; OR, odds ratio; CI, confidence interval; LC, low class; LMC, lower middle class; UMC, upper middle class; HC, high class;
GP, grandparent
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Table IV. Multivariate analysis of the effects of socio-economic status on asthma inheritance among asthmatics (n=200) and
controls (n=400)
Characteristics LC LMC UMC HC
Family uv MV uv MV uv MV uv MV
history OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Any 2.49" 1.88 14.86" 15.57* 46.5% 60.00* 24.37%* 26.0%
(1.14-5.45) (0.745-4.735) (6.63-33.31) (6.017-40.298) (20.77-104.06) (22.03-163.34) (4.57-130.09) (3.528-191.597)
Maternal 13.69* 1.99 13.22% 1.99 49.91%* 4.85 37.12% 10.50
(1.59-117.57)  (0.95-84.41) (1.55-112.57) (0.21-18.67) (6.53-381.24) (0.58-40.26) (4.09-336.95) (1.01-108.57)
Paternal 9.51* 6.80 23* 3.84 60.89* 6.03 6.67* 1.50
(1.93-46.95) (1.19-38.55) (2.97-190.98) (0.43-34.06) (8.02-462.33) (0.73-49.71) (1.14-39.09) (0.218-10.30)
Maternal GP 2.02 1.05 8.5" 1.25 20.21%* 1.86 10.15%* 2.54
(0.12-33.10)  (0.06-18.30)  (0.93-77.81) (0.12-12.51) (2.51-162.7) (0.21-16.28) (1.04-99.61) (0.23-27.70)
Paternal GP 0.65 0.31 15.72" 43.19%* 4.15 18.0* 4.66
(0.067-6.52)  (0.03-3.33) (1.89-130.96) (0.26-22.06) (5.62-331.68) (0.49-34.62) (1.95-166.44) (0.45-48.25)
Sibling 3.68* 2.24 7.25 0.87 9.21* 0.51 4.06* 0.52
(1.13-11.99)  (0.56-8.91) (2.23-23.60) (0.21-3.58) (3.53-23.98) (0.14-1.78) (1.05-15.72) (0.09-3.03)
Aunt/Uncle 1.21 0.56 4.33% 0.53 6.60* 0.40 10.15% 2.54
(0.28-5.33)  (0.11-2.79) (1.04-17.98) (0.10-2.61) (2.28-19.10) (0.11-1.48) (1.03-99.60) (0.23-27.70)
Children 0.39 0.16 3.83* 0.42 40* 3.82 7.07* 1.75
(0.04-3.41) (0.01-1.57) (1.07-13.65) (0.09-1.85) (5.19-308.12) (0.45-31.99) (0.67-73.99) (0.15-20.23)
P <0.05; OR, odds ratio; CI, confidence interval; LC, low class; LMC, lower middle class; UMC, upper middle class; HC, high class;
GP, grandparent; UV, univariate analysis; MV, multivariate analysis

as with increased hospitalization and mortality rates*'?2.
Our study showed that the SES was related to having a
family history of asthma which itself is a risk factor in
developing the disease. Several mechanisms by which
SES may influence asthma include differences in the
level of exposure to indoor allergens, cigarette smoking
and air pollution. Aeroallergen sensitization, which is
a precursor of allergic diseases such as asthma, was
affected by area of residence such as urban, semi-urban
and rural areas, and could also be a surrogate marker
for socio-economic status in young atopic patients®.
Also factors such as obesity, diet, exposure to stress and
depression may partly explain the differences in asthma
prevalence mediated by SES’. Several risk factors that
have been investigated in adult asthma include atopy,
gender, age, obesity, cigarette smoking, SES and
having family history of asthma and/or other allergic
diseases. Among these factors, family history of asthma
and atopy have been introduced as the strongest risk
factors in adult asthma’. In an earlier study conducted
in Mysore, India, family history of asthma was reported
to be significantly associated with developing asthma
in adults** confirming the genetic background of the
disease. There are evidences that heredity and family
history of allergic disease modify the response to hygiene
relatedenvironmental factors®. Boththematernalallergic

phenotype and maternal environmental exposures in
pregnancy are suggested to critically determine the risk
of subsequent infant allergic disease through alterations
in DNA and histone methylation, histone acetylation and
chromatin structure®. Exposure to cats has been shown
to protect against the presence of allergy to cat among
adult and children with a family history of allergic
illness but not among people without a family history of
allergy”’. Also, neonatal BCG vaccination was reported
to protect against subsequent development of wheeze
and airway hyper-responsiveness (AHR) in a cohort of
Australian-born children of ethnic Chinese with a family
history of allergic disease but not in those without a
positive family history?®. Such evidences indicate that
there are genetic determinants of this protective effect.
As most forms of asthma are believed to have their
origins in early life,*® it is not clear whether a positive
family history and/or maternal environmental exposures
during pregnancy are relevant in adult asthma and the
related factors need to be ascertained in further studies.
Therefore, it is likely that SES is a surrogate marker
for various environmental determinants involved in
gene-by-environment interactions causing differences
in development of asthma among different groups of
socio-economic classes.
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One of the limitations of this study was that the
patients were recruited from the asthma clinic of a single
tertiary care centre, which may not be representative
of the general population. The control population
though identified from the general population was
limited to four administrative wards and may not be
representative of Mysore. Another limitation was that
all the environmental variables that are associated with
SES could not be assessed. Further, Agarwal’s criteria
used in this study may not have represented the socio-
economic status completely. The other limitation was
information bias if index cases and controls did not
have a precise knowledge of their family members
having asthma. Despite these limitations, the results of
the present study provided an interesting insight about
the effect of SES on asthma inheritance in subjects
with adult onset asthma.

In conclusion, the present study showed an
association between increasing SES and high
occurrence of family history of asthma. Further studies
on a larger, representative population of adults in India
are needed to confirm these findings.
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