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Abstract

The present study was aimed to determine the prevalence of childhood asthma and rhinitis in girl’s
school children in Delhi and to establish the relationship between various factors associated with the
disease. It was a questionnaire based study where 2300 validated questionnaires were distributed
among the students of a girls school in Delhi, and collected duly completed by their parents at home
for 2139 (93%) children aged 4 17 years. Overall 25.38% (543) children were found to have some form
of respiratory allergy, either bronchial asthma or allergic rhinitis. On the total, 14.72% children gave
history of wheezing at one or the other time in their life. The prevalence of bronchial asthma and
allergic rhinitis was found to be 8.78% and 21.27%, respectively. The patients of allergic rhinitis
(21.97%) had co-existent bronchial asthma and 53.19% of bronchial asthma patients have co-existent
allergic rhinitis. The prevalence of allergic rhinitis increased with increasing age. Birth order and
family income did not have any significant impact except that bronchial asthma was more common in
very poor socioeconomic group of the patients. The students with family history of allergic rhinitis or
bronchial asthma had significantly higher (p<0.05) incidence of respiratory allergic disease. In
conclusion, the prevalence of bronchial asthma and allergic rhinitis was found to be 8.78% and 21.27%,

respectively in girls during childhood.
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INTRODUCTION

There have been a growing number of reports that
the prevalence of asthma and allergic rhinitis has
increased over the last 3 decades! 3. Prevalence rates
particularly for asthma may be influenced by variability
in the questionnaires used for diagnostic purpose in
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various studies. Despite the difficulties, the weight of
evidence support that the frequency of allergic
conditions is increasing worldwide4>. Respiratory
allergic diseases like allergic rhinitis and bronchial
asthma are the most common chronic illnesses of
childhood. There have been few epidemiologic studies
in India on children®7:8 but this is the first survey
conducted exclusively in schoolgirls in Delhi.
Numerous epidemiologic studies have been conducted
in various countries and there is a large body of
literature on the subject9’10=“. However, it is very
difficult to compare the results of the studies done at
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different times or in different places due to absence
of a standard questionnaire in various studies.

The present study has been aimed to determine
the prevalence of childhood asthma and rhinitis in
schoolgirls in Delhi and to establish the relationship
between various factors associated with the disease.

MATERIALS AND METHODS

In order to determine the prevalence of respiratory
allergy in 4-17 years old schoolgirls, we distributed
2300 questionnaire to be completed by their parents
at home. Prior to this a preliminary study was done
in the same school, where 100 questionnaires were
distributed to the students. The purpose of the study
was to determine the sensitivity and the specificity of
the questions used in the study and to ensure that the
language of questions was understandable. The final
form of the questionnaire was pre-tested for its validity
and reproducibility. The sensitivity of the questionnaire
was 92% (true positive rate) and specificity was
94.4%. The false negative rate was 8% while the false
positive rate was 5.6%. The response to the key
questions on receiving had very good reproducibility
which was measured by Kappa. Questions that were
included in the study for diagnosis of bronchial asthma
and allergic rhinitis were derived from the ATS,
BMRC and ISSAC questionnaire!213.14,

The present study was carried out in a girl school
located in Delhi. A questionnaire was developed in
English on the lines of ATS 6, BMRC 7 and ISSAC 8§
questionnaires to detect the presence of symptoms
suggestive of asthma. The questionnaire was bilingual
i.e. English and Hindi. It has 3 parts, where Part A

recorded information regarding educational studies,
family size, parent’s income and other. Part B contains
symptoms suggestive of asthma and Part C contained
questions related to family history of asthma, fuel
used in house, smoking history in family and the
criteria 9 was followed for classifying the subjects into
different groups e.g. current asthma, probable asthma,
past asthmatic and non asthmatic.

The questionnaire was distributed to all the
children in every class of the schoolboy class teacher
in presence of health professional. In all 2300 children
received the questionnaire. The questionnaire was
taken to home by the children for answering by
parents and were returned within 2 days. Of the total,
2139 questionnaire were received duly completed
with a overall response of 93%. Effort was made to
assess the risk factors like socio-economic status,
birth order, age, exposure to environment tobacco
smoke, family history of bronchial asthma and allergic
rhinitis. Statistical analysis was performed with the
SPSS for windows statistics programme.

RESULTS

Out of 2300 questionnaires distributed among
school children, 2139 were completed and returned
with overall response of 93%. Sensitivity of the
questionnaire was 92% (true positive rate) and the
specificity (true negative rate) was 94.4%. The false
negative rate was 8% while false positive rate was
5.6% The response to the key questions on wheezing
had very good reproducibility.

Presentation of various symptoms is summarized
in Table 1. Overall 25.38% (543) children were found

Table 1. Presentation of Various Symptoms in school children

Symptoms N %
Wheeze Ever 315 14.72
Wheeze in last year 108 5.05
Wheeze after exercise 154 7.19
Wheeze complicating cold 118 5.51
Recurrent colds (Allergic rhinitis) 455 21.27
Bronchial asthma 188 8.78
Bronchial asthmaand allergic rhinitis 100 4.67
Respiratory Allergy (B.asthma or A rhinitis) 543 2538
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to have some form of respiratory allergy, either
bronchial asthma or allergic rhinitis. Of the total,
14.72% children gave history of wheezing at one or
the other time in their life. The prevalence of bronchial
asthma and allergic rhinitis was found to be 8.78%
and 21.27%, respectively.

Prevalence of asthma and allergic rhinitis in relation
to birth order and family income is presented in Table
2. Prevalence of allergic rhinitis increased significantly
(P<0.05) in children with more than 10 years of age,
whereas prevalence of bronchial asthma is almost
similar across different age groups. Birth order has no
significant impact on the prevalence of two illnesses.
Family income has no significant impact on the
prevalence of allergic rhinitis but the prevalence of
bronchial asthma was significantly higher in people
with poor socio-economic status (monthly income less
than Rs.1,000).

The prevalence of asthma was highest in children
who were eldest in their family. However, the
incidence of asthma was marginally lower in children
of higher birth order. Family income did not have any

significant impact on allergic rhinitis. Although, the
prevalence of bronchial asthma was significantly higher
in students with low socio-economic status (monthly
income less than Rs.1,000), but nothing significant
can be interpreted, as the number of such students
was very low (7 students). Of the total, 21.97%
patients of allergic rhinitis had co-existent bronchial
asthma whereas 53.19% bronchial asthma patients
had co-existent allergic rhinitis and 37.26% of such
patients had their disease exacerbated by an attack of
common cold.

Effect of family history of smoking on bronchial
asthma rhinitis, hypertension in the two groups as
compared to control is presented in Table 3. Both
groups have almost similar number of positive family
history with regard to asthma, allergic rhinitis and
environmental tobacco smoke exposure. Presence of
a smoker in the family is more common in the students
suffering from allergic rhinitis or bronchial asthma as
compared to controls but the difference was not
statistically significant. However, the students with
history of allergic rhinitis or bronchial asthma had

Table 2. Prevalence of Allergic rhinitis and Bronchial asthma in school children

Controls Allergic rhinitis Bronchial asthma
Age groups N % N % N %
4-9(857) 661 77.12 135 15.75 78 9.10
10-14(899) 649 72.19 221 24.58%* 78 8.67
15-17(312) 212 67.94 89 28.52% 26 8.33
Birth order
1(1002) 727 72.55 224 2235 97 9.68
2(666) 500 75.05 139 20.87 49 7.35
3(667) 125 74.85 34 20.35 14 8.38
4(41) 31 75.60 7 17.07 3 7.31
5(11) 6 54.54 27.27 1 9.09
Family income (Rs.)
>5000(1442) 1083 75.10 289 20.04 116 8.04
3-5000(427) 302 70.72 109 25.52 41 9.60
1-3000(49) 65 65.65 22 2222 16 9.58
<1000(50) 35 70.00 11 22.00 7 17.07*

* Statistically significant (p<0.05)
Controls= Children without Asthma or Rhinitis
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Table 3. Family History of atopic disease(s) in school children

Controls Allergic rhimitist#55) Bromnchiatastimma(188)
Family history of — N % N % N %
Smoking 236 15.75 90 19.98 38 20.21
Asthma 127 8.06 73 16.04* 37 19.68*
Allergicrhinitis 189 12.00 138 30.32% 60 31.91%*
Hypertension 418 26.53 167 36.70 65 34.57

* Statistically significant (p<0.05)

significantly higher incidence of (P<0.05) respiratory
allergic diseases.

DISCUSSION

The recognition of asthma is based on the
symptoms which are often regarded as essential
objective evidence. Reversibility of obstruction may
not always be demonstrable and the poor predictive
value of airway hyper-responsiveness due to its
presence in persons without asthma coupled with lack
of standardization and a lack of consensus on what
constituents normally make tool impractical for use in
epidemiological studies. The most widely used and
reliable method of measuring prevalence of asthma in
a population remains properly validated questionnaire.
The present study reveals prevalence of asthma in
schoolgirls aged 7-14 years to be 8.78%, wheezing in
14.72%, allergic rhinitis in 21.27% whereas 4.67% of
schoolgirls had concurrent asthma and rhinitis.

The prevalence of asthma is reported to be in the
range of 1-20% in various studies. Vishwanthan et al
(1966) reported a current asthma prevalence of 0.2%
in children upto 9 years of age from Patna, eastern
part of India®. A study by Chhabra’ shows 11.9%
children aged 5-16 years in d Delhi school are current
asthmatics whereas past asthmatics were 3.4%. The
cumulative prevalence of asthma was 15.3% in these
children. Further, studies carried out in many centers
suggest that the prevalence of asthma is on rise
15.16.17 Tn another study in children ® aged 5-18 yrs,
the prevalence of bronchial asthma and allergic rhinitis
was found to be 8% and 7.3%, respectively.

In Europe, asthma seems to be most prevalent in
Britain!5, where prevalence is reported to be 10%.

The prevalence of thinitis! 316 closely follows asthma
but may be higher up to three times. In Melbourne ?
reported asthma prevalence rate in 7 years old was
24% and the prevalence of wheezing was 26%. The
similarity in incidences of these two reported conditions
exemplifies the problem poised by different methods
of classifying disease. A study at La Serena recorded
the prevalence of wheezing in 7 years old to be 26%
whereas only 9% was reported to have asthma. The
prevalence rate for asthma in 12 years old was reported
to be 23% in Melbourne, 6% in St. Gallen and 8% in
La Sarena, respectively, whereas the reported!?
prevalence in 15 years old in the three states was
22%, 4% and 7%, respectively.

Asthma and rhinitis are considered having different
presentations of same pathology. It has been shown
that 25% of patients with allergic rhinitis have co-
existent asthma and 66% of bronchial asthma has co-
existent rhinitis!%-11, In the present study, 22% patients
of allergic rhinitis had asthma and 53.19% patients of
bronchial asthma had associated rhinitis. A strict
comparison of prevalence rate found in present study
with those reported from several other countries is
difficult because of different methodology used,
population difference and different definition of asthma
followed to classify the subjects.

The present study reveals that prevalence of
asthma is maximum (9.10%) in girls aged 4 9 years.
It is marginally lower in girls aged 10-14 (8.67%) and
15-17 (8.33%) years. A study!® at Turkey reported
incidence of asthma to be 10.7% in 5 7 years old,
8.9% in 9 years old, 11.5% in 10 years old and 7.9%
in 12 years old. Further, a study!® at Chicago public
school reported asthma prevalence in 6 years old to
be 10.8%. On the other hand, the prevalence of
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allergic rhinitis shows significant increase as the age
increased from 15.75% in 4-9 years age group to
24.58% in 10-14 years age group and 28.5% in 15-
17 years age group. This possibly reflects the increased
exposure to numerous outdoor allergens with increase
in outdoor activity.

Asthma and rhinitis are considered to have
multifactorial actiology. However, family history of
atopic disease(s) is recognized as the major risk factor
for both asthma and rhinitis!42%:21 It has been reported
that the person with a family history of asthma has 3-
4 times higher risk of developing asthma22. In the
present study, the students with family history of
asthma and allergic rhinitis had significantly more
prevalence of either bronchial asthma or allergic
rhinitis.

Exposure to environmental tobacco smoke has
been reported to be a major risk factor for the
development of asthma and atopy?3, but few studies
have found a link between tobacco smoke and
asthma24. The present study reveals that history of
exposure to environmental tobacco smoke was
significantly more in patients of allergic rhinitis and
asthma than controls. Other risk factors that are
considered important for development of bronchial
asthma or allergic rhinitis are indoor air quality, house
dampness, outdoor air pollution, and lifestyle.

CONCLUSION

The prevalence of bronchial asthma and allergic
rhinitis in schoolgirls aged 4-17 yrs was found to be
8.78% and 21.27%, respectively, while 14.27%
students had a history of wheezing. Also 21.97%
patients of allergic rhinitis have co-existent bronchial
asthma whereas 53.19% of bronchial asthma patients
have co-existent allergic rhinitis.
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