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Abstract: Airborne biological particles are responsible for massive health problems in hypersensitive
individuals. The epidemiological data has shown that allergies and asthma are on escalating as an outcome of
allergen exposure. The purpose of this study was to evaluate the status of allergic symptoms in Islamabad
school going children of all ages. Protocols consisting of 35 questions were distributed to parents of children
through  various  schools  of  Islamabad.  A  total  of  650  performae were dispensed to the school children.
Data revealed that prevalence of asthma: 31.58%, allergic rhinitis: 42.11, eczema: 35.96%, wheezing: 55.85%,
breathlessness: 31.87% and dry cough: 52.34%. Results indicated that parental atopy has a strong association
with the development of bronchial allergy and related symptoms with all P-values less than 0.05. Indoor
household factors were also scrutinized which show that parental smoking is related with children
breathlessness having a P-value less than 0.05 and eczema with P -value 0.001.
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INTRODUCTION It is also well known that genetic predisposition

Respiratory allergies and bronchial asthma are the other and give rise to bronchial asthma [9] followed by
most frequent immunological disorders in pediatrics recurrent episodes of wheezing, breathlessness and chest
patients [1,2] and their prevalence is increasing all over tightness [1]. Although knowledge regarding genetic
the world [3]. It is a well known fact that asthma develops modification is limited [9], attention has been diverted
in hypersensitive patients [4], many other factors are also towards the role of variety of stimuli causing hyper-
involved to induce these allergy symptoms in susceptible responsiveness of immunocompromised children [12].
individuals. Indoor environmental factors which are found to increase

The causative factors include both family history of the chances of getting asthma, bronchitis, wheeze,
atopy and environmental factors [5]. It can not be said for irritation  and related symptoms are environmental
sure that maternal genetic background or paternal tobacco smoke, carpets and pets in homes [1,3,6,13-17,18].
heredity have an individual role or not [5], but results from Another reason could be that the growing population is
a number of studies point towards positive association of causing damage to the natural environment and this
asthma, wheezing, hay fever and eczema with parental alteration of environment it self a big problem [19].
atopy [6-9]. Studies have also shown that asthmatic Respiratory diseases including chronic pulmonary
patients have more frequency of asthmatic children than allergies are causing a major burden in terms of health and
those non-asthmatic children [4], while other studies point economy all over the world. The prevalence of allergic
out that personal history of allergic rhinitis, atopic diseases varies across the globe. Studies have reported
dermatitis [10] and bronchial hyperreactivity [11] may also high incidence of allergic rhinitis and asthma. In Finland
be associated with the development of symptomatic 14% of the population suffers from allergic rhinitis and
asthma. asthma is 25%, in Australia 27% of the children wheeze,

factors and environmental factors both interact with each
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Greek population has 9% prevalence of asthma [20]. An information of participating individuals, a written consent
epidemiological survey in Hong Kong (1994-1995) was obtained from the parents to have their willingness
reported prevalence of asthma was 11%, wheeze 20%, for the contribution of their child in the proposed study.
allergic rhinitis 52% and eczema was 15% [21]. In a similar These protocols were interpreted in English as well as in
kind of survey in Italy during 1944-1945 reported asthma local language. We obtained 342 performae i.e. a return
was 9.1%, wheeze 7.8% and allergic rhinitis was 6.3% in rate of 52.6%. Statistics was applied on the data for
the population [22]. analysis and tabulation by the help of statistical package

Regarding prevalence studies in Pakistan, a survey for the social sciences software (SPSS) and for Windows.
conducted in 1997 revealed that 10% of the children were Chi-square test was applied on cross tables of data giving
suffering  from  asthma  [6].  Another  study  conducted results  with  significant  and  non-significant  Pearson
in leather tannery factory in Karachi divulged that 10.8% chi-square values (P-value) for each parameter assessed.
of the workers were suffering from asthma [12]. P-values less than 0.05 are interpreted in terms of positive
Epidemiology of allergic rhinitis, bronchial asthma, eczema correlation of two cross tabulated factors. 
and other symptoms, in Pakistan, is not documented well.
Similar kind of survey has been performed in 2325 school RESULTS AND DISCUSSION
children of 3-16 years old in Karachi [23]. Knowledge
regarding the risk factors associated with air pathway This preliminary check over study of asthma and
allergies is also at infancy. Only one publication is found allergies  in  Islamabad  discloses  the  fact  that  severity
on outdoor airborne pollen grains in Karachi, Pakistan. of  allergic  rhinitis  in  the  targeted population (sample
This study  was  conducted   from   2001-2004 by size = 342) is 42.11%, asthma 31.58%, wheezing 55.85%,
Perveen et al. [24]. The present work is one of the breathlessness 31.87%, dry cough 52.34% and eczema
attempts to provide a detailed report of incidence and 35.69%, also shown in Fig no.1. This data is distributed in
severity of bronchial allergies in this part of south Asian different classes according to the age group and the
region. results are shown in Table no.1.

MATERIALS AND METHODS males and 40.6% were females. Gender was cross

To  estimate  the  fraction  of  suffering population asthma, dry cough, breathlessness and wheezing. Chi-
from  respiratory  allergies,  Saudi-   based   performae square test was applied to these tables with an out come
were  obtained  by  the  project   supervisor,  containing of significant P-values showing that gender has an impact
35 questionnaires. The asthma survey questionnaires on the occurrence of these allergy symptoms. Males
were arranged in Kingdom of Saudi Arabia in 1986. showed  significantly  higher prevalence of asthma
International Study of Asthma and Allergies in Childhood 69.44% compared to females (P=0.007). While other
(ISAAC) surveys was not started at that time. The symptoms were  dominant   in   females:   eczema  54.47%
questionnaire was designed on the guidelines provided
by  Prof. Anne Woolcock (Univ. of Sydney, Australia)
and Prof. Wilson (University of Aucland, NewZealand).
Similar  protocols  were also used previously in
prevalence study of UAE and Saudi Arabia [3,23]. Major
questions asked in the protocol were about asthma
diagnosed by physician viz: allergic rhinitis or hay fever,
eczema, wheezing, breathlessness and dry cough. Their
coincidence of more than one allergy symptom and
frequency was also asked. Family history and some
indoor factors which are suspected to exacerbate and
induce hypersensitive reactions were also taken into
account.

A total of 650 performae were distributed in school Fig. 1: Frequency of allergies on Islamabad school
children of all ages. Before collecting any personal children

In our survey, 59.4% of the total participants were

tabulated with frequency of eczema, allergic rhinitis,
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Table 1: Prevalence of allergy in school children of Islamabad

Age of students Total no. Allergic

(Class Boundaries) of students Male Female Wheezing Eczema rhinitis Asthma Dry Cough Breathless-ness

3-7.5 10 70% 30% 60% 20% 50% 50% 10% 30%

7.5-12.5 197 74% 26% 40% 27% 31% 33% 40% 42%

>12.5 135 38% 62% 77% 50% 57% 28% 74% 18%

Table 2: Effects of parental smoking on child health in studied subjects

Wheezing Breathlessness Dry cough Asthma Eczema Allergic rhinitis

in Child in Child in Child in Child in Child in Child

Smokers ----------------------------- ---------------------------- ----------------------------- ---------------------------- ------------------------------ -------------------------------

in house YES Total P-value YES Total P-value YES Total P-value YES Total P-value YES Total P-value YES Total P-value

Parent 137 241 0.214 53 241 <0.05 119 241 0.057 71 241 0.121 100 241 0.001 107 241 0.113

Any other 60 189 <0.05 38 109 <0.05 60 179 <0.05 60 108 <0.05 29 123 <0.05 30 144 <0.05

Table 3: Allergies due to different indoor factors

Air conditioner in houses

Wheezing Breathlessness Dry Cough Asthma Eczema Allergic rhinitis

in Child in Child in Child in Child in Child in Child

Air ---------------------------- --------------------------- ---------------------------- ---------------------------- --------------------------- -------------------------------

Conditioner Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value

Yes 95 233 <0.05 79 233 0.145 88 233 <0.05 73 233 0.490 43 233 <0.05 55 233 <0.05

No 94 109 30 109 91 109 35 109 80 109 89 109

Total 189 342 109 342 179 342 108 342 123 342 144 342

Carpets in houses

Wheezing Breathlessness Dry Cough Asthma Eczema Allergic rhinitis

in Child in Child in Child in Child in Child in Child

---------------------------- --------------------------- ---------------------------- ---------------------------- --------------------------- -------------------------------

Carpet Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value

Yes 116 255 <0.05 91 255 0.006 109 255 <0.05 97 255 <0.05 60 255 <0.05 72 255 <0.05

No 73 87 18 87 70 87 11 87 63 87 72 87

Total 189 342 109 342 179 342 108 342 123 342 144 342

Pets in House

Wheezing Breathlessness Dry Cough Asthma Eczema Allergic rhinitis

in Child in Child in Child in Child in Child in Child

---------------------------- --------------------------- ---------------------------- ---------------------------- --------------------------- -------------------------------

Pets Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value Yes Total P-value

Yes 77 80 <0.05 2 80 <0.05 76 80 <0.05 25 80 0.530 56 24 <0.05 56 80 <0.05

No 112 262 107 262 103 262 83 262 67 195 88 262

Total 189 342 109 342 179 342 108 342 123 342 144 342

(P-value  less  than  0.05), allergic rhinitis 59.03% (P-value and dry cough in the suffering population. Allergic
less than 0.05), dry cough 59.22% (P-value less than 0.05), rhinitis with asthma were 21%, allergic rhinitis with atopic
breathlessness 55.05% (P-value less than 0.05) and eczema were 34%, allergic rhinitis with wheezing were
wheezing 55.56% (P-value less than 0.05). 39%, allergic rhinitis with breathlessness were 22% and

Interesting results were obtained when data were allergic rhinitis with dry cough were 34% in students.
analyzed for incidence of combined allergy symptoms of Asthma with eczema were 17%, asthma with wheezing
allergic rhinitis, asthma, eczema, wheezing, breathlessness 31%, asthma with breathlessness 20% and asthma with
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dry  cough  were  25%.  Eczema  with  both  wheezing  and allergy and asthma in chosen population, as carpeting Vs
breathlessness  appeared  to  be  16%  while  with  dry allergic rhinitis, asthma, eczema, wheezing and dry cough
cough it was 29%. Wheezing with breathlessness  was
suggested as 27% and with dry cough it was 46%. Finally
the remaining parameter, breathlessness with dry cough
is 26% in children residing in Islamabad.

Along with the hypersensitivity to allergens, other
factors were also considered which may be a reason to
upshoot the possibilities of getting hay fever and other
bronchial allergies. These factors include parental
background related to complain of asthma and allergies
and in-house factors (father smoking, air conditions in
houses, carpeting and pet ownership). The cross-tabs
were  prepared  by  the help of SPSS software. Pearson
Chi-square test was also applied on the data to ensure the
correlation of cross tabulated parameters.

Prevalence of allergy in the parents of participating
children has been inspected in order to find out the
possible correlation of parental allergy with their children.
Our analysis shows strong correlation of family history of
atopy with the appearance of allergies in children. Both
mother and father appear to have contributed innately
towards development of these symptoms in their young
ones.  This notion is supported by a P-value less than
0.05 for all factors i.e. allergic rhinitis in child, asthma in
child, eczema in child, wheeze in child, breathlessness and
dry cough in child Vs mother/father allergy symptoms.

Query to smoker in the house has given some
variable outcomes (Table no.2). Allergic rhinitis, asthma,
wheezing and dry cough seems to be unaffected by the
father  smoking  as their P-values are 0.113, 0.121, 0.214
and 0.057 respectively. On the contrary eczema and
breathlessness are presenting significant P-values 0.001
and P-value less than 0.05, due to father’s habit of
smoking. As there are no reports of mother smoking in the
surveyed population, so, no correlations of mother
smoking and child allergy is done. Regarding any other
smoker in house, significant association was obtained
with P-value less than 0.05 with asthma, allergic rhinitis,
eczema, breathlessness, dry cough and wheezing.

Some other house hold factors for example air
conditions in houses, carpets and having pets in homes
are also investigated as data is shown in Table no.3. Air
conditioning in rooms has provided statistically notable
relation with the allergic rhinitis/hay fever, eczema, wheeze
and dry cough all with P-values less than 0.05, but non-
significant association with asthma and breathlessness
due to the P-values 0.490 and 0.145 respectively. In the
light of our results, room carpeting is suspected to induce

has common P-value i.e. less than 0.05. P-value for
breathlessness  and  carpeting  is  0.006.  Finally  effects
of in-house animals are evaluated. P-value for association
of allergic rhinitis, eczema, wheezing, breathlessness and
dry cough is found to be less than 0.05. Statistically
insignificant P-value is obtained for pets Vs asthma which
is 0.530.

The proposed survey was carried out to create a
database encountering the frequency of population
suffering from allergies and asthma in school going
children of Islamabad, Pakistan. This report was the
continued part  of  similar  type  of  study  in  Karachi
[23].  The  age  group  selected  for the prevalence study
is 3-16 years. 

In the first session of our appraisal we have
presented the prevalence rates of respiratory allergies and
atopic eczema. Then we have also studied the effects of
gender, parental atopy, tobacco smoke and other indoor
factors that can attribute to occurrence of asthma.

Our survey shows an alarming situation of allergic
rhinitis and related allergies in the selected population. On
comparison we come to know that allergic rhinitis
occurrence in Islamabad children (42.11%) is much higher
than Saudi Arabia population (25%) [3], Karachi (28.50%)
[21], Turkey (27.2% boys and girls accumulative) [25],
Kota Kinabalu (11.2%) [26], Italy (6.3%) [20], Tibet
(current allergic rhinitis 5.2%) [27] and Oman (10.5%) [28],
but it is lower than Hong Kong which is 52% [19]. Asthma
report is 31.58% which is significantly higher than asthma
in Karachi (15.8%) [23], Saudi Arabia (23%) [3], Hong
Kong (11%) [19], Turkey (4.6%) [25], India (15%) [20],
Tibet (1.1%) [27], Oman (20.7%) [28], Poland (16.42%) [29],
Tonga (12.5%), Samoa (14.1%), Fiji (13.6%) and Cook
Islands (14.8%) [30]. Eczema is found to be 35.96% of the
students, which is prominently higher than the rates of
eczema in Karachi (21.8%) [23], Saudi Arabia (12-13%) [3],
Kota Kinabulu (7.6%), San Bu (7.2%), Hong Kong (20%)
[26], Fiji (7.2%), Cook Island (14.2%), Takelau (10.6%),
New Caledonia (9.9%). French Polynesia (12.3%) [30].
Wheezing rate is 55.85% surprisingly much higher than
Karachi (11.7%) [23], Hong Kong (20%) [26], Tonga
(26.6%), Fiji (20.4%), Cook Islands (19.6%) Niue (36.7%),
Takelau (43.9%), Samoa (11.2%) [30], Riyadh, Saudi
Arabia (11.86%) [31]. Dry cough is evaluated to be 52.34%
in  school going children and it’s percentage is higher
than Karachi (20.1%) [23], Scottish Highlands (9% for
three months) [32], Daman (6%) and Riyadh (7.9%) [31].
Breathlessness  in  Islamabad  is   31.87%   comparatively
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higher than Karachi i.e. 15.4% [23]. Although comparison asthma, wheezing and dry cough [17,23]. Data of children
of results from this study with other studies conducted residing in Islamabad have revealed statistically
else where cannot be done as the same questionnaire and significant interaction of air conditioning in homes,
same analytical techniques can not be applied for all carpeting and pet ownership with respiratory allergies.
studies, it is an eye opener to observe that the occurrence Only exposure of pet allergens is not associated with
of allergic rhinitis is relatively higher in Islamabad asthma otherwise all other household stimulus are
(Pakistan) than in cities of other countries. positively associated with asthma.

Gender of child is significantly associated with the Respiratory diseases, including allergies and asthma
appearance of allergy symptoms in children. According to are major public health issues worldwide. The prevalence
investigations, girls are assumed to be more susceptible of these diseases is increasing [41] and there is a
to eczema, allergic rhinitis, dry cough, breathlessness and continued need for new and improved therapies. In
wheezing and boys have shown positive correlation to Pakistan the field of the investigation of atopic asthma
asthma. According to the study conducted in Taiwan, allergic disease is underestimated and most neglected.
girls are supposed to be more sensitive to indoor factors, Our aim was to highlight this important health issue by
for development of respiratory allergic diseases, than providing relevant data on this subject and to elucidate
boys [33]. the prevalence rates of these allergic maladies in our

A research which has been conducted in Saudi population.
Arabia has shown close association of bronchial asthma
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