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Abstract

The aim of this study was to describe the current epidemiological pattern of bronchial
asthma among the schoolchildren aged 7-12 years old in 60 government primary schools at
Abu Dhabi city -UAE.

The analytical cross-section design (ACSD) was chosen as a suitable method to
investigate the exposure variables (environmental risk factors) and prevalence of bronchial
asthma simultaneously in a representative samples.

A self-administered questionnaire was completed by the parents of the school children to
collect information regarding bronchial asthma, other related allergic conditions and family
history of respiratory allergy. .
Analyses of the effect of the different socio-demographic variables and clinical history
data of 3521 cases have been done. Out of which 503 (14.28%) asthmatic cases have been
found. The socio-demographic data finding that father’s educational level were
preparatory education (35.8%) of asthmatic and (31.7%) of non-asthmatic cases with

significant difference was found (P<0.095).

Asthmatic male were higher (54.67%) than non-asthmatic male (47.75%) and statistical
significant difference was found to be (P<0.05). While asthmatic female were lower

(45.53%) than non-asthmatic (52.2%) statistical significant difference was found (P<0.05).

Maternal asthma was higher among the asthmatic group (15%) than non-asthmatic (10.3%)
a statistical significant difference was found between these two groups (P<0.05).
History of asthmatic father’s (11.9%) had the strongest associations with childhood asthma

than non-asthmatic (8.2%). and the difference was found to be (P<0.05).
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Frequency of allergic rhinitis symptoms was significantly higher in asthmatic children
(7.9%) than non asthmatic (1.8%) and their relationship was also significant difference
(P<0.05) Indoor pollution (smoking)is a risk of development of bronchial asthma among
the studied cases exhibited that father’s smoking (56%) among the asthmatic and (37.9%)
of non-asthmatic cases with a significant difference was found (P<0.05). The finding
support the hypothesis that environmental nsk factors, socio-demographic and family

history may be had strong association factors of asthma

The research had provided a good amount of quality data that can be of great advantage

for school health programs as well as for research and development.

More comparative and community-based studies are needed to determine the differences

among the various geographical areas of UAE and ethnic groups.

A detailed genetic study and a modified health education system are required in this

region. Health care and school-health delivery system needs exhaustive assessment.
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SECTION (1): INTRODUCTION

Bronchial Asthma is a substantial health problem among children and adults
worldwide, with high and increasing prevalence rates in many countries (Burney et al,
1990), a substantial morbidity-reflected in hospital admission rates (Halfon and Newacheck,
1986), use of medical services (Anderson HR, 1989), and drug use (Klaukka et al, 1991)-
and worrying trends in mortality rates in many countries (Sears, 1992).

The incidence of asthma varies by region and by age, but the burden of asthma can be
approximated from measured prevalence rates (reflecting incidence, duration, persistence,
and recurrence of disease), (Sears, 1997).

The determinants of asthma can be considered under the two general categories
commonly used in epidemiology, namely environmental and host. Some determinants are
modifiable, and have been the target for preventive measures; others such as age, race, and
sex are not but are important because they modify the risk of developing asthma in response
to environmental exposures in consistent ways and therefore affect the approach to diagnosis
and management (Becklake and Ernst, 1997).

Von Mutius E (2000) clarified that many environmental factors have been proposed
as risk factors for the development of childhood and adult-onset asthma. Yet in many
instances results of different studies have yielded contlicting results or the precise relation
between these risk factors and the disease has not clearly been established. Therefore,

substantial uncertainty about identification of subjects at risk and effective prevention

strategies remains.



However, carefully designed prevention studies might help to understand both the relative
importance of different risk factors for the development of asthma and the benefit that can be
gained by implementing these avoidance strategies.

Epidemiological studies are starting to provide information on the relevant
environmental determinants and are for practical purposes the only way of identifying these
determinants and the potential causes of asthma, and of evaluating the impact of preventive
strategics, whether for those at high risk or at the population level. However, epidemiological
studies are often limited by the need to use markers of asthma suitable for fieldwork, rather
than the criteria necessary for clinical diagnosis (Bjorksten, 1997 and Burney, 1988).

In spite of the efforts to improve asthma care that have taken place over the past
decade. a majority of patients have not benefited from advances in asthma treatment and
many lack even the rudiments of care. A challenge for the next several years is to work with
primary health care providers and public health officials in various countries to design and
evaluate asthma care programs to meet local Needs (GINA, 1995).

1.1. Definition of asthma

Many pulmonary diseases can be defined by their causative agent e.g., tuberculosis,
or by defined pathology e.g., Squamous cell carcinoma, or by characteristic clinical
presentation. For asthma, the primary cause remains unknown, pathology is rarely available
at the time of diagnosis and the clinical presentation can be variable. Hence, to date, no

universally acceptable definition has been formulated (Sears, 1993).

(89]



The term “asthma™ encompasses a disparate group of disorders which produce similar
clinical cffects-that is, variable airflow obstruction -and this has formed the basis of the
definition of asthma. Perhaps the most concise and useful description of asthma is: a clinical
svndrome of “variable airtlow obstruction.™
Development of understanding the mechanisms of asthma, and desire to give a definition that
would satisfy clinicians, physiologist, genetics, immunologists, molecular biologists,
pharmacologists, epidemiologists as well as pathologists have added new components to the
definition.

Current consensus definition of asthma has captured the history of development of
understanding of the mechanisms of asthma in last decades and slates:

Asthma is a chronic inflammatory disorder of the airways, in which many cells play a
role, in particular mast cells, eosinophils, and T-lymphocytes. In susceptible individuals, this
inflammation causes recurrent episodes of wheezing, chest tightness, and cough, particularly
at night and/or in the early morning. Theses symptoms are usually associated with
widespread but variable airflow limitation that is at least partially reversible either
spontaneously or with treatment. The inflammation also causes an associated increase in
airway responsiveness to a variety of stimuli (ICRDMA, 1992).

This descriptive definition of asthma, however, cannot be translated into practical
terms for epidemiological studies. Furthermore, despite the definition accepted for asthma, a
diagnosis of asthma in clinical practice is made on the basis of combined information from
history, physical examination, and respiratory function tests, often over a period of time.

Time-consuming clinical testing is of little value in epidemiological setting because of low

()



responsce rates and possible non-comparability of methods across countries and regions. For
these reasons, comparisons of asthma prevalence are increasingly being based on a simple
comparison of symptom prevalence in a questionnaire survey of a large number of people,
followed by more intensive testing of the underlying immunological and physiological
components that often characterize clinical asthma, like bronchial hyper-responsiveness
(BHR) and atopy, in a sub sample (De Marco et al., 1998).

1.2. Outcome variables in asthma epidemiology

Variable obstruction

Methods used in clinical diagnosing of asthma are difficult to apply in
epidemiological settings, especially in cross sectional studies. The main reason for that is the
variable nature of asthma. Verification of reversible airway obstruction, which is considered
critical in establishing a clear clinical diagnosing of asthma (ICRDMA, 1992 and GINA,
1995), would therefore underestimate the true prevalence, as reversible airway obstruction
might not be revealed at time of testing.
Self reported asthma

Questionnaire based self reported asthma is often used in epidemiological studies. It
has usually high specificity but low sensitivity to the actual disease, as all the cases of asthma
are never diagnosed in the population (De Marco et al, 1998). This leads to an
underestimation of the true prevalence of asthma.
Further problems arise, when different populations with differences in labeling of asthma and

diagnostic practice are compared, as the differences in diagnostic practice may be as great in



magnitude as the real differences in asthma morbidity. A definition of high specificity is

however important, when risk factors are estimated (Pershagen, 1997).

Symptoms of asthma

A number of symptoms, including wheezing, chest tightness, breathlessness, and
coughing with or without sputum, are recognized by physicians as indicative of asthma.
Symptom recording, based on standard postal and interview questionnaires, have also widely
been used in epidemiological studies and can overcome some of the problems with
diagnostic labeling. Symptom recording has, however, its own potential problems, arising
from subjective symptoms recognition and recall, depending on variety of psychological,
social and cultural characteristics, including healthcare practices, and also on the translation
of the questionnaire (Jogi, 2001).

Those problems are evidently enhanced, when populations with different background
regarding those factors are compared to give an example, the term “wheeze™ that has been
used most often in epidemiological studies for the identification of asthma, can not be easily
translated into many languages, furthermore, the specificity of the symptom to asthma may
differ in populations with different prevalence of other conditions that can cause wheeze, like
chronic bronchitis or COPD. High international consistency has, however, been shown in
answers to different questions in multilingual studies, indicating that international
comparisons are not affected by errors due to cross-cultural variations in the reporting of

symptoms (Sunyer et al., 2000).



To overcome cultural and language differences, video questionnaires have been introduced to
asthma epidemiology studies. So far they have been used in children, and have shown good
repcatability and slightly lower accuracy in detecting asthma (Fuso et al, 2000), but general
good correlation with the results of the written questionnaires (ISAAC, 1998).

Bronchial hyper-responsiveness (BI{R)

The main objective using BHR in asthma epidemiology studies is, to avoid problems
of subjective symptom recall that may occur with symptom questionnaires. The results of
BHR testing clearly depend on which agent or stimulus has been used for provocation (Anto,
1998).

The best-standardized methods are today available for direct stimuli, like histamine and
methacholine that cause air-flow limitation by a direct action on the effectors cells involved
in the air-glow limitation, such as airway smooth-muscle cells, bronchial vascular endothelial
cells and mucus-producing cells (Smith and McFadden, 1995).

Comparisons between different delivery systems (Chinn et al, 1993; Knox et al, 1991;
Siersted et al, 2000) and agents used (Toelle et al, 1994) have shown good correlation, so
different methods using either histamine or methacholine, have been considered roughly
equivalent (Anto, 1998).

As choosing a threshold is always arbitrary in defining if the subject is bronchially hyper-
reactive or not, and to overcome the data loss in dichotomous analyses of the data, slope
measures have been introduced that allow to get data for analyses from all participants in the

study (Chinn et al, 1993).



Agents that act as specific constrictors in asthma through indirect stimuli via cellular
activation or neural stimuli, such as inhaled adenosine 5'- monophosphate (AMP) are more
closcly associated with eosinophilic airway inflammation in asthma, but have so far been
used sparsely in community studies (Ludviksdottir et al, 2000 and Van Den Berge et al,
2001).
BHR testing was introduced to the asthma epidemiology studies at the beginning of the
1980)s, based on early studies, where high sensitivity of BHR for diagnosed asthma was
shown on selected groups of patients compared to healthy controls (Townley et al, 1975 and
Toelle et al, 1992).
Subsequent, population based validations, comparing both symptom questionnaires and
BHR, with asthma defined on the basis of a clinical assessment by a physician, however, did
not confirm those results (De Marco et al, 1998; Jenkins et al, 1996; Pekkanen et al,
1999). Thus. while the sensitivity of questionnaires for physician diagnosis of asthma was
80%in adults and 61% in children, and the specificity 97% and 94%, respectively. the
sensitivity of BHR for physician diagnosed asthma was only 39% for adults and 54%for
children (Jenkins et al, 1996).
The problems of the validity of BHR testing in asthma prevalence studies cannot be
overcome by combining BHR with symptoms in defining asthma, which has also been
suggested (GINA, 1995 and Toelle et al, 1992).

A definition of asthma requiring both a positive questionnaire response and BHR was

highly specific but not sensitive for adults (37%) or children (47%) (Jenkins et al, 1996).



The subject of validity of BHR testing in asthma prevalent studies has recently been
summarized by Pearce er al (2000), concluding that current evidence suggests that BHR
testing has no greater validity (and may even have lesser) than symptom questionnaires for
measuring the difference in asthma prevalence between populations with the same language
and similar symptom recognition and reporting. but it may provide more comparable
information when comparing populations which do not share these characteristics. BHR
testing in epidemiological studies can, besides potentially lowering the response rate,
introduce selection bias, as severe obstruction is usually considered a contraindication for
provocation test and the most severe cases will therefore not be tested.
Thus, BHR testing cannot provide validation of the existence of differences in the prevalence
of asthma between populations but can, however, be useful in terms of interpreting the
findings of symptom prevalence questionnaire, showing to what extent the differences can be
explained by BHR.
Other outcome variables

Although asthma and atopy are strongly associated, they also occur independently of
each other (Pearce et al, 1999).
Thus. in asthma epidemiology studies, atopy is not a surrogate measure for asthma. It is both
an associated condition (which is of interest in itself), and a risk factor for developing
asthma. In the latter context, atopy can also be considered as an intermediate step in the
causal pathways leading from allergen exposure to asthma, it may be an intermediate factor

and a modifier of the effects of other exposures (Pearce et al, 1998).



Atopy is also strongly associated with BHR, but the two conditions often occur
independently of each other. The number of eosinophil granulocytes in peripheral blood (B-
Eos) is traditionally the most common method in assessing inflammation in epidemiological
rescarch (Kauffmann et al, 1988; Annema et al, 1995; Burrows et al, 1991; Mensinga et
al, 1990; Ulrik, 1998).

More recently, measurements of eosinophil degranulation products, such as
cosinophil cationic protein (ECP) in peripheral blood has been introduced as a method to
assess and monitor inflammation in asthmatic patients (Bousquet et al, 1998; Venge, 1995;
Dahl, 1993).

There is, however, limited experience in using these kinds of inflammatory markers in
asthma epidemiological research (Bjornsson et al, 1994 and 1996).

1.3. Increase in asthma prevalence

Data from epidemiological studies conducted in several countries worldwide have

revealed that the prevalence of allergic conditions, including allergic rhinitis, asthma and
eczemad. have increased from the 1940s/50s to the 1990s (Burr et al, 1989; Aberg, 1989;
Robertson et al, 1991; Burney, 1990).
Although the increase of asthma prevalence may, in part, be explained by altered diagnostic
criteria and increased awareness of the disease, both in the general population and among
physicians, these studies together indicate that the increased prevalence of asthma during the
last decades is real. Trends of increasing prevalence of asthma have also been shown in many
developed countries (Lundback, 1993 and Hansen et al, 2000).

1.4. Regional differences in asthma prevalence




International and regional asthma prevalence comparisons are required as a key step
in ascertaining the causes ot asthma (Beasley et al, 2000).
The key iSsue in prevalence comparisons is, that the information is obtained in a comparable
manner across all participating centers and countries, and that problems of translation of
questionnaires and other problems of non-comparability of information are minimized. Two
large scale epidemiological studies that allow comparison across several countries to fulfill
these criteria: The European Community Health Survey (ECRHS, 1996 and Burney et al,
1994) among adults and the International Study of Asthma and Allergy in Childhood
(ISAACQC), (Asher et al , 1995) .
The database of the ECRHS includes information from approximately 140,000 individuals
from 22 countries. Based on analyses of the whole ECRHS data set, geographical variations
in different outcome variables, i.e. diagnosed asthma, respiratory symptoms, atopic
sensitization and bronchial responsiveness have been described (ECRHS, 1996; Chinn et al,
1997; Burney et al, 1997; Janson et al, 1997).
An eight-fold variation in the prevalence of wheeze, a four-fold variation in the prevalence of
nasal allergy (ECRHS, 1996) and a six-fold variation in the prevalence of current asthma
(Chinn et al, 1997) was found and the prevalence of all symptoms varied widely (Janson et
al, 1997).

Although these were generally lower in northern, central and southern Europe and
higher in the British Isles, New Zealand, Australia and the United States, there were wide

variations even within some countries (Burney et al, 1996).
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Analyses of bronchial responsiveness showed an eight-fold variation in BHR (PD20 <1 mg).
The geographical distribution of bronchial responsiveness (ECRHS slope) and BHR fitted
well with that for symptoms and asthma (Chinn et al, 1997).

A wide geographical variation was also found when investigating the prevalence of
atopic sensitization (specific IgE), (Burney et al, 1997). A high prevalence was found in
Australia, New Zealand, United Kingdom and United States, while the prevalence was low in
Iceland, Greece, Norway, Italy and parts of Spain.

A five-fold.7 variation was found in the geometric mean of total IgE but there was no
correlation between total IgE and atopic sensitization (Burney et al, 1997).

The ISAAC design comprises three phases. Phase One used simple core written
questionnaires for two age groups, and was completed in 156 collaborating centers in 56
countries and a total of 721.601 children participated. In the 13-14 years age group 155
centers from 56 countries participated, of which 99 centers also completed a video
questionnaire. For the 6-7 years age group there were 91 collaborating centers in 38
countries. The study has demonstrated a large variation in the prevalence of asthma
symptoms in children throughout the world (Asher et al, 1995).

The prevalence of wheeze in the last 12 months ranged from 2-32% in the older age group
and from 4-32% in the younger age group and was particularly high in English speaking
countries and Latin America. A video questionnaire, completed in the older age group in 99

centers (42 countries), showed a similar pattern (ISAAC, 1998 and Asher, 1998).



The prevalence data from the ISAAC study were compared to the data from the
ECRHS (Pearce et al, 2000).The prevalence estimates in the ECRHS were consistently
lower than the prevalence rates in the 13-14 years age group in the ISAAC study.

There was, however, gencrally a good correlation between the prevalence of wheeze and
asthma in the ECRHS and the corresponding prevalence in the ISAAC study. Within country
comparisons of urban and rural populations have shown lower prevalence of asthma in the
latter, both in western (Brabick et al, 1994) and in developing countries (Van Niekerk et
al, 1979).

In some cases the differences have been striking (Yemaneberhan et al, 1997)). Furthermore,
comparing the lifetime prevalence of physician diagnosed asthma in Northern Europe first-
year university students aged 18-24 according to childhood residence, revealed a
significantly lower prevalence in those students who grew up in farm environments
compared to those who grew up in urban or rural areas but not in a farm. No difference in
asthma prevalence was found when students from urban and from rural non-farm
environment were compared (Kilpelainen et al, 2000).

Prevalence studies have revealed three distinctive patterns: first, asthma is more
prevalent in English-speaking countries; second, asthma is more common in Western
countries than in developing countries and the difference is larger in later birth cohorts: third,
the prevalence of asthma is lower in rural than in urban regions, especially among those, who
have grown up in farm environment. These results also indicate that the current recognized

risk factors for the development of asthma probably cannot fully account neither for the



worldwide increase in prevalence nor for the international variations in asthma prevalence
(Jogi, 2001).
East-West difference in asthma prevalence

Western lifestyle has been accused for the increase in the prevalence of asthma and
allergics. Prosperity in West European countries with market economy might have changed
the environment to the extent, where the spread of possible disease modifiers have reached to
the extent where it is not possible to evaluate their impact without comparing them with
reference populations. At Germany comparison was carried out shortly after the
reunification of Germany among 10-year old schoolchildren living in Leipzig, former East,
and Munich, former West Germany (von Mutius et al, 1992). The study found lower
prevalence of hay fever in the eastern part of Germany. The prevalence of asthma, defined as
either doctor diagnosed asthma ever or recurrent wheezy bronchitis did not differ
significantly between the two populations, while the doctor diagnosed chronic bronchitis was
about twice as high in Leipzig.
The prevalence of wheeze was similar and there was no difference in the prevalence of BHR
measured by cold air challenge. In a subsequent study, the same population in Munich was
compared to a bigger random sample from Leipzig and Dresden. Atopic sensitization was
estimated by skin prick testing, current asthma, and life long incidence of asthma was
reported. In this study the prevalence of asthma, hay fever, atopic sensitization and BHR was
lower in Leipzig and Dresden, while the prevalence of respiratory symptoms and chronic

bronchitis was higher in Leipzig and Dresden than in Munich (Von Mutius et al, 1994).
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Other prevalence comparisons in the beginning of the 1990s between previously
socialist countries in Eastern Europe and industrialized countries have constantly shown
lower prevalence of atopic sensitization and hay fever, both among children (Riikjirv et al,
1995; Brabiick et al, 1995; Schafer et al, 1996: Duhme et al, 1998) and adults (Nowak et
al, 1996 and Heinrich et al, 1998).

The ditference in sensitization between the centers has been found to decrease with

increasing age (Nicolai et al, 1997 and Heinrich et al, 1998), indicating a cohort effect, i.e.
the causative environmental factors would be operating mainly in early childhood.
There is at least one presented exception, where no east-west difference in the prevalence of
atopic sensitization was revealed in the study conducted in the year 1991.In this study five-to
seven-year-old children from Eastern and Western Germany were tested by a multi-puncture
device (Schafer et al, 1996).

The reasons for the East-West differences in atopy and related respiratory diseases
have remained mostly un-explained. In most cases neither personal nor environmental risk
factors could provide satisfactory explanations for the area differences in symptoms, BHR
(Nowak et al, 1996 and Vasar et al, 1996) or atopic sensitization (von Mutius et al, 1994
and Nicolai et al, 1997), as the differences in prevalence have remained statistically
significant after allowing for confounding factors.

In some reports the observed prevalence differences in atopy and respiratory allergies
have partly been related to factors like “wood or coal heating” (Duhme et al, 1998 and
Nowak, et al 1996) or “reported family history of atopy™ (Duhme et al, 1998), that can also

Serve das SUFI‘OngC measures for some environmental factors not measured.



The published data do not support the view that the differences in sensitization are caused by
differences in the exposure to specific allergens (Hirsch, 1999).

The cast-west difference in the prevalence of respiratory symptoms and chronic bronchitis
has been explained by higher prevalence of smoking and ambient air pollution with
particulate matter and SO2 (von Mutius et al, 1992 and Kramer et al, 1999).

Recent studies have shown some converging in the described differences. Thus, the
prevalence of atopic sensitization and hay fever had increased in Leipzig after four years of
unification (von Mutius et al, 1998) and no difference in the prevalence of atopic
sensitization and hay fever among 9-11 year old children could be revealed between Leipzig
and Munich (Weiland et al, 1999).

Similar trends have shown among adults. By the ECRHS study group in Germany a second
stage questionnaire was sent out to a new random population sample 3-4 years after the
previous one. The result of this study showed that the prevalence rates of wheezing, asthma
attacks, asthma medication and allergic rhinitis were stable in Hamburg but increasing in
Erfurt and approaching those of Hamburg (Heinrich et al, 1998). In a sub-sequent follow up
the 2nd stage sample the prevalence of BHR was found to have increased in subjects living in
Erfurt, while BHR remained unchanged in the group of subjects from Hamburg (Richter et
al, 2000).

In Estonia two cross-sectional studies, the first in 1992-1993 (Riikjirv et al, 1995) and the
second in 1996-1997 (Riikjirv et al, 2000), among 10-year-old children did not show
significant increase in 12-month prevalence of wheeze, self reported asthma or atopic

sensitization.



1.5. Factors that influence asthma

The prime consideration in asthma epidemiology studies is usually to obtain exposure
information of similar accuracy for the groups being compared. Strictly speaking, “exposure”
refers to the presence of a substance in the environment, whereas “dose™ refers to the amount
of substance that rcaches susceptibility targets within the body. As personal dose
measurements can often not be obtained, the term exposure has been used in the very general
sense, including other attributes or agents that may be risk factors for asthma, like
demographic and genetic factors (Pearce et al, 1998 and Jogi, 2001).

Due to inherent variable nature of asthma, it is also usually not possible to
distinguish, especially in cross sectional studies, if the factor studied is attributable to
development of or exacerbation of asthma. However, major problems of morbidity, occurring
through exacerbation and prolongation of asthma symptoms, can best be addressed by
studying prevalence rather than incidence. Thus, if factors are found to be associated with
asthma prevalence, then this is of major interest in itself, irrespective of whether the etiologic
mechanism involves increase in asthma incidence or increase in duration (Jogi, 2001).

Age and Sex

The prevalence of wheeze and reported asthma is negatively related to age among
adults (Jarvis et al, 1994; Neukirch et al, 1995; Bjornsson et al, 1994; Abramson et al,
1996).

BHR declines with age in atopic non-smokers and increases with age in smokers (Burney et

al, 1987 & Chinn and Sunyer, 2000).



IFurthermore, many cases of adult-onset asthma can actually be the return of asthma
symptoms in subjects who had asthma in childhood. In childhood males have a higher
incidence of asthma than females, but in adolescence this reverses and between the ages 10-
S0 years females have a higher incidence than males. In later life the incidence possibly
reverses once more (Yunginger et al, 1992).

This has also been reflected in prevalence studies (Papageorgiou et al, 1997; Sunyer et al,
1997; de Marco et al, 2000). In males, higher BHR has been observed in childhood-
adolescence age groups and at older ages, while in females a higher level of BHR has been
observed during adulthood (Paoletti et al, 1995 and Norrman et al, 1998).

Those differences can be partly attributable to sex differences in lung growth and airway
geometry (de Marco et al; 2000 and Wassmer et al, 1997), but may also be connected to
the sex-related differences in the immune system.

Facilitation of ovule implantation and tolerance to the foetus (a semi allograft) are
required for a successful pregnancy. A decrease in the rejection of potential allogens is
particularly marked during pregnancy, but also occurs in general in women, during the
childbearing age, and more particularly during the periovular phase of the menstrual cycle
(Chinn and Sunyer, 2000 & Kauffmann and Becklake, 2000).

A positive correlation has been found in asthma incidence and hormone replacement therapy
in postmenopausal women (Troisi et al, 1995).
Also, premenstrual worsening of asthma symptoms with increase in airway resistance has

been reported (Agarwal and Shah, 1997 & Chandler et al, 1997).



Gender differences in the effects of environmental factors may be related to personal
habits, like tobacco and alcohol consumption, the occupational environment, and the home
environment. Women have been found to be more susceptible than men to environmental
factors (Leynaer et al, 1997; Jarvis et al, 1996; Jarvis et al, 1998; Jarvis, 1999).

As it is, in general, socially acceptable for women to be breathless of effort and for men to
bring up phlegm and snore, this can introduce recall bias and challenge the interpretation of
results (Kauffmann and Becklake, 2000).

Genetic factors

Asthma appears to be multi-factorial in origin and influenced by multiple genes and
environmental factors. A particular genetic factor may increase susceptibility to the effects of
an environmental exposure and may thereby affect one or more aspects of the complex
etiological process involved in asthma, but whether this genetic potential i1s expressed will
depend on whether sufficient exposure to the environmental factor occurs.

Asthma genetic studies are further complicated by the difficulties in defining the
asthma “phenotype™ and by the fact that this phenotypic expression may vary with age.
Despite the fact that genetic susceptibility to changing environmental exposures may play an
important role in the changes in asthma prevalence, the considerable increase in asthma
prevalence during the last decades indicates that genetic factors alone are unlikely to account
for a substantial proportion of asthma cases. Major susceptibility genes for asthma and atopy
have not been determined to date (Jogi, 2001).

Family concordance



People with family history of asthma are more likely to develop asthma themselves,
and parental asthma is a stronger predictor of asthma in the offspring than parental atopy
(von Mutius and Nicolai, 1996). This association, however, is not necessarily due to genetic
factors, and could merely reflect similar life-styles and exposures in family members.

Twin concordance

Twin studies have shown the considerable genetic component of asthma. This

component most likely consists of genes of additive effect (Koppleman et al, 1999).
The probandwise concordance for asthma in monozygotic twins has been 38-52% and even
this may in part be due to similar environmental exposures, including common intrauterine
environment. Twin studies have also indicated that not only the shared, but also the
individual specific environmental factors may be important as well (Skadhauge et al, 1999).

Most of the environmental risk factors are, however, shared by nature. Furthermore,
two presumptions of the genetic studies using twin-designs, first, that twins are representative
of the general population and second, that the environment for both monozygous and
dizygous twins is similar, may not be totally valid. Thus, the shared intrauterine environment
may have an adverse effect on the growth and organ maturation of the foetus and higher
similarity in environment for monozygous compared to dizygous twins is likely (Koppleman
and Postma, 1999).

Segregation and linkage analysis

Segregation analysis tests explicit models of inheritance in families ~for example, by

observing the frequency of the condition in offspring and siblings and comparing it to the

distribution expected on the basis of various models of inheritance. Linkage analysis uses



DNA marker data in order to follow the transmission of genetic information between
generations in order to determine if a genetic marker is linked to the gene involved in a
particular discase. Attention has been particularly focused on chromosomes S and 11, both of
which may contain genes relevant to asthma and atopy (Jogi, 2001).
Atopic sensitization

“Atopy” has previously been used as a poorly detined term to refer to allergic
conditions that tend to cluster in families, including hay fever, asthma, atopic eczema, and
other specific and non-specific allergic states. More recently, atopy has been characterized by
the production of circulating IgE in response to common environmental allergens. Although
atopy has sometimes been defined as “a genetic disposition™ for this IgE response. most
definitions focus on the production of IgE irrespective of the mechanism (genetic or
environmental) by which it is produced (Pearce et al, 1998).
The commonly accepted hypothesis of the relationship between atopy and asthma is, that
exposure of genetically susceptible individuals to allergen leads to the development of
sensitization, and continued exposure leads to clinical asthma through the development of
airway inflammation, BHR and reversible airway obstruction (Pearce et al, 1999).
The nature of the relationship between allergic sensitization to specific allergens and asthma
can either be a direct causative one, with allergen exposure causing asthma in susceptible
individuals, or an indirect one, where the genetically determined atopic diathesis causes both
asthma and expression of sensitization (Duffy et al, 1998).

The association between atopy and asthma depends on the population studied. There

1S a considerable amount of studies showing an association between atopy and asthma



(Nowak et al, 1996; Sunyer et al, 1997; Chowgule et al, 1998; Wieringa et al, 1997;
Abramson et al, 1996).

In a Finnish twin cohort, 262 twin pairs discordant for incident asthma were analyzed. The
atopic twin had an increased risk of asthma compared with the non-atopic co-twin (RR
2.91.95%Cl1 1.81 to 4.68) (Huovinen et al, 2001).

There are, however, negative reports (Peat et al, 1995), and inverse association between
asthma and atopy has been reported (Yemaneberhan et al, 1997).

Reviewing the available epidemiological evidence on the association of asthma and
atopy, Pearce et al (1999 and 2000) showed that the proportion of asthmatic and non-
asthmatic subjects who are skin prick test positive vary considerably between different
studies. The population attributable risk varied from 25% to 63% in children and from 8% to
55% in adults. The results were similar if specific or total IgE was used as an outcome.
Furthermore, increase of the prevalence of atopic sensitization without increase in the
prevalence of asthma 69, as well as increase in the prevalence of asthma with only minor
changes in the prevalence of atopy 104 has been reported.

Allergens differ in their potency to cause asthma symptoms, thus pets are more potent
than pollen (Plaschke et al, 1999). The association between allergic sensitization and
bronchial responsiveness has been studied on a combined ECRHS data set (Chinn et al,
1999).

Sensitization to mite, cat and timothy grass explained between 1.4 to 12.7% of the total
variation in bronchial responsiveness in the different centers. The variation of bronchial

responsiveness was better explained by taking account of all the individual allergens than by



classifying the subjects as atopic or non-atopic. Mite sensitization was the most important
allergen in IS centers, cat in 8, cat and mite equally in 1, timothy in 8 and Cla-dosporium in 2
centers. Total IgE has been showed to associate with BHR independently of specific IgE
(Chinn et al, 1999; ECRH S-Italy, 1998; Sunyer et al, 1996).

The attributable risk of atopic sensitization for BHR was found to be 19% in Sweden and
21% in Spain (Plaschke et al, 1999).

Possibility has been proposed that asthmatics become sensitized disproportionately to those
allergens that (because of particle size) are deposited in the inflamed/primed lower airway
(so asthma causes sensitization). Bronchial hyper-responsiveness can in turn prevent the
deposition of larger particles in the lower airways, thus prevent sensitization ((Jogi, 2001).
Furry pets

Positive correlation has been reported between the community prevalence of cat
ownership and sensitization to cat, as well as respiratory symptoms and physician diagnosed
asthma in young adults (Roost et al, 1999), stressing the importance of cat allergens in
developing and exacerbating asthma (Plaschke et al, 1999; Gelber et al, 1993).

Children exposed to cat during the first year of life were, however, less often SPT
positive to cat at 12-13 years and children exposed to pets during the first year of life had a
lower frequency of allergic rhinitis at 7-9 years of age and of asthma at 12-13 years
(Hesselmar et al, 1999).

Analyses of the combined ECRHS data have shown a positive association between
current cat ownership and specific sensitization in subjects reporting no respiratory

symptoms associated with pet exposure. Subjects with symptoms associated with exposure to



pets were deliberately excluded from the analyses to avoid the selection bias in cat
ownership. Having a cat in childhood was, however, negatively associated with cat
sensitization in the same analysis in subjects with a family history of atopy, while this
association was not found in subjects without such a family history. Based on the analyses of
the same database, Svanes et al. reported that atopy was negatively associated with having a
dog in childhood, but that there was no significant association with having a cat as a child,
and atopy (Svanes et al, 1999).

The possibility, that higher allergen exposure had induced tolerance in those having a
dog in childhood is unlikely, as having a dog in childhood was protective also against
sensitization to other allergens. The finding may reflect pet avoidance by allergic families,
however, there is no reason why dogs, but not cats, should be selectively avoided, as cats are
often more potent to cause symptoms (Plaschke et al, 1999). It is therefore more likely, that
some lifestyle factors confound the favourable effect of dog keeping, that are not present
among cat keepers, or that more potent cat allergen overwhelms the potential protective
effect.

Smoking

Smoking is a well-recognized and prevalent risk factor for respiratory symptoms
(Bjornsson et al, 1994; Wieringa et al, 1997; Lindstrom et al, 2001; Vesterinen et al,
1988) as well as BHR (Burney et al, 1987; Paoletti et al, 1995; Norrman et al, 1998; Peat
et al, 1992).

The association between current smoking and asthma is less clear. Association between

smoking and asthma has been found in cross-sectional (Abramson et al, 1996), also an



association between adult onset asthma (Toren et al, 1999 and Ronmark et al, 1997) and
severity of asthma (Althuis et al, 1999) has been found.
Many cross-sectional (Bjornsson et al, 1994; Gulsvik; 1979; Higgins et al, 1977) and
some longitudinal studies (Vesterinen et al, 1988) have, however, not found a clear
association between smoking and asthma.
Furthermore, in a case control study of subjects from 16 countries, the risk of asthma with an
onset within the last 3 years before the survey was found to be 43%lower in current smokers
than in never smokers (De Marco et al, 2000).
However, in a three-year follow up study (Plaschke et al,2000) found that onset of asthma
was more common in current smokers than in non-smokers, but this effect of smoking was
mainly found in non-atopic subjects.
Similarly, (Sunyer et al, 1997) found, that smoking was associated with bronchial
responsiveness only in subjects without atopy.
In the analysis of the combined ECRHS data set (Jarvis et al, 1995) reported a higher risk of
sensitization to mite in smokers than in never smokers.
The risk of sensitization to grass and cat was lower in current and ex-smokers than in never
smokers. Smoking has been found to be positively associated with total IgE 124-126 though
less than 1%of the variation in total IgE could be explained by smoking (Jarvis et al, 1995).
Every risk factor that is voluntary, is selection biased to factors like social status,
personal habits and awareness. Smoking in this sense is an extreme example. Unhealthy
nutrition patterns have been found consistently higher in smokers than in non-smokers.

Smokers consume more saturated fat, more alcohol, more cholesterol, less fruit, and fewer



vegetables, more fried foods, less fiber, less antioxidant vitamins, more salt. Smokers have
less knowledge on how to improve risk and lower intention to change (Slama, 2000).
Thus, part of the association or lack of association found between respiratory symptoms,
asthma and smoking, can be attributed to other factors than smoking itself ((Jogi, 2001).
Environmental tobacco smoke (ETS)

Passive smoking is widespread and passive smokers are exposed to both side-stream
and mainstream tobacco smoke, which contains many potent respiratory irritants. A
considerable amount of studies have evaluated the effects of ETS on asthma in childhood
(Jaakkola, 2000).
There is strong evidence for a causal role of ETS in the development of asthma in children
and parental smoking is related to more severe prognosis of asthma at least until school age
(Cook and Strachan, 1999).
Much less is, however, known on the relationship between ETS and asthma in adulthood. Six
studies, one longitudinal (Greer et al, 1993), four cross-sectional (Hu et al, 1997; Janson et
al, 2001; Leuenberger et al, 1994; Ng et al, 1993) and one nested case-reference study
(Thorn et al, 2001) have addressed the role of ETS in induction of asthma in adults, and
shown the excess risk of asthma from 10 to over 200% in young adults and from 40 to 60%
in older age groups due to ETS exposure. ETS has also shown to worsen the existing asthma
(Jindal et al, 1994), and impair the lung function (Coultas, 1998).

A recent paper, based on the analysis of the whole ECRHS data set showed that
passive smoking in the workplace, but not at home, was significantly related to current

asthma as well as all respiratory symptoms except attacks of breathlessness at rest (Janson et



al, 2001). A significant dose-related association to passive smoking was found for respiratory
symptoms. ETS was also related to increase bronchial hyper-responsiveness.
Indoor environment

Importance of indoor environment is stressed by the fact that in developed countries
people spend the major part of the time indoors. The data on the indoor environmental risk
factors tor asthma in adults is, however, limited. Physical characteristics of the indoor
environment include temperature and humidity. The latter increases when ventilation is
inadequate. Home dampness, reflected as damp stains or visible mould was shown to
associate with cough and asthma in a population based study in adults in the Netherlands
(Brunekreef, 1992).

The association between asthma, and both dampness and visible mould, was strong in
crude analysis but was not statistically significant when two markers were combined and
adjusted for active and passive smoking, indoor NO2 sources and educational level in
multiple regression analyses. Self-reported mould growth at home has been associated with
asthma in young adults in a selected population attending the smoking cessation programs
(Hu et al, 1997), first year university students (Kilpelainen et al, 2001) and in a case control
study of physician diagnosed asthma patients (Williamson et al. 1997). In the latter study the
severity of asthma correlated with actual measures of total dampness in the dwelling.

In Sweden, current asthma was more prevalent in subjects living in damp dwellings and
particularly so in those living in dwellings with dampness in the floor construction (Nerback

et al, 1999).



Dampness in the home during childhood has been associated with increased airway
responsiveness in adolescence (Nicolai et al, 1998).

In a recent population based case-references study of adult onset asthma, (Thorn et
al, 2001) reported increased risk to out-come in subjects who reported visible mould growth
(OR 1.4-3.5), visible dampness and mould growth (OR 1.1-3.1) or who had a wood stove in
their dwelling.

Homes abound in chemical air pollutants. Sources include unvented combustion
appliances, smoking, building materials, carpets etc. In 1996 Jarvis and co-workers reported
that in the UK, women who used gas cookers had an increased risk of wheeze and other
asthma symptoms as well as lower lung function (FEV1 and FEV1/FVC) than women not
using gas cookers (Jarvis, 1999).

No such association was found in men. In a subsequent analysis of the combined data set,
Jarvis et al. reported that there was an overall association between the use of gas cookers and
respiratory symptoms in women, but that this association varied considerably between the
centers (Von Mutius and Nicolai, 1996).

In general there was a positive association between gas cooking and symptoms in most
European centers but a negative association in Australia, New Zealand and the United States.
The reason for this across country heterogeneity was not explained but could possibly be
related to differences in the nature of the gas in different countries (Jogi, 2001).

Building materials can act as sources of formaldehyde and other volatile organic
compounds (VOC). Nocturnal breathlessness has been shown to associate with higher levels

of CO2, formaldehyde and total concentration of VOC (Norback et al, 1995).
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An association between respiratory symptoms and living or working in a newly painted
dwelling, and BHR and living in a dwelling with newly painted wood details or Kitchen
painting has been reported (Wieslander et al, 1997).

Bjornsson et al (1995) have re-ported higher levels of house dust mite and airborne
bacteria in houscs of subjects with asthma related symptoms. This association was, however,

not related to mite allergy as none of the subjects who lived in houses with measurable house

dust mite levels were sensitized to house dust mite.

Outdoor environment

Air pollution is convincingly associated with many signs of asthma aggravation. The
adverse effects of SO2, ozone, and particulate matter to asthma patients have been proved in
many experimental studies (Koenig, 1999).

There is less evidence of effects of NO2 from experimental studies. However, a slight
increase in daily admissions to hospital for asthma in adults has been seen in relation to
increasing ambient levels of nitrogen dioxide (NO2) (Sunyer et al, 1997).

In adults no consistent effects of long-term exposure to ambient ozone concentrations on the
development of asthma and atopy have been demonstrated (von Mutius, 2000).

If air pollution influences the prevalence of asthma, it has clearly not been the main
driving influence over the last decades, as the main increase in asthma prevalence in Western
countries has come at a time when air pollution has been considerably decreased, and Eastern
Europe that had particularly bad air pollution had a markedly low prevalence of asthma.

That, however, concerns mainly particulate matter and SO2. It has been argued that NO2,



diesel particles of other products associated with traffic pollution may be responsible for the
West-East difference in the prevalence of asthma (Jogi, 2001).
Occupational exposures

Asthma 1s the most common occupational respiratory disorder in industrialized
countries. Occupational asthma can be caused by several high and low molecular weight
sensitizes. of which more than 250 have been identified (Heederik, 2000).
The determination of how many cases of asthma may be caused or worsened by occupational
exposures is highly dependent on how asthma is defined, what constitutes work-relatedness.
and what specific methodology is employed. The proportion of asthma attributed to
occupational exposure has been estimated to be 5-10% (Blanc and Toren, 1999; Kogevinas
et al, 1999; Kogevinas et al, 1996; Fishwick et al, 1997).

Asthma has been associated with high dose exposure to biological, and mineral dust
as well as exposure to gases and fumes (Kogevinas et al, 1999).
A higher risk for asthma has been found among laboratory technicians, painters, plastic
workers, cleaners and agricultural workers (Kogevinas et al, 1996 and Fishwick et al,
1997).
Socio-economic status

A high prevalence of asthma has been found in affluent Western countries. On the
community level a higher prevalence of asthma has been shown in more affluent regions in
developing countries (Von Mutius, 2000 and Heinrich et al, 1998).
Higher paternal social class was also associated with increased asthma prevalence in a British

1970 birth cohort studied at 26 years of age 155, and in children who had wheezed by five



years of age, the persistence of symptoms at 16 years of age was independently related to
high social status of the mother (Lewis et al, 1995).

Higher educational level was also a risk factor for clinical allergies among adults in
East Germany (Nicolai et al, 1997). However, the more educated twin of 262 twin pairs
discordant for incident asthma, had a decreased risk of asthma compared to twin sibling with
less education 102, and asthma has shown to be more severe in patients from poorer
background (Mielck et al, 1996).
Number of siblings, day-care attendance and infections

One temporal association with the increase in atopy in developed countries has been
the use of antibiotics, widespread vaccination of children and the fall in exposure to
helminthes as Tapeworms. In his recent review, (Weiss, 2000) concludes that there is no
conclusive evidence that parasitic infections protect against asthma development.
The association with antibiotic use and asthma is difficult to study as the use of antibiotics is
widespread and the predominant reason for prescription is prolonged respiratory symptoms
after a viral infection, where a bacterial involvement in the disease is suspected.
Misclassification with asthma in this situation is likely, leading to a non-casual positive
association between asthma and antibiotic use (Jogi, 2001).

There are social groups where conventional treatments, including antibiotics, are
deliberately rejected. One study, carried out on a selected group of children at Rudolf Steiner

schools. showed 400% increase in asthma prevalence associated with use of antibiotics

(Wickens et al, 1999).
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There arc. however, many other aspects of the anthroposophy lifestyle, which may be
relevant and antibiotic use 1n this context, Nevertheless, the effects of antimicrobial therapy
on bacterial colonization of the infant gut should also be regarded. Several studies have
found negative associations of family size, and particularly with the number of older siblings
(Strachan, 2000, and Matricardi, 1998) with atopy (Brabiick et al, 1995; Nowak et al,
1996; Matricardi et al, 1998; von Mutius et al, 1994), hay fever (Kilpelainen et al, 2000;
Hesselmar et al, 1999), asthma (Sunyer et al, 1997; Hesselmar et al, 1999; Shaheen et al,
1999: Jarvis et al, 1997) and BHR (Chinn et al 1998).

In the analysis of the whole ECRHS data set, atopy was negatively associated with

family size, partly attributable to an independent protective effect of a greater number of
brothers, but not older siblings. Bedroom sharing was associated with a lower prevalence of
atopy, particularly to cat allergen (Svanes et al, 1999).
However, a protective effect of family size and bedroom sharing could only be detected in
subjects reporting no parental allergy, indicating that in subjects with a strong genetic
predisposition, environmental factors in childhood are possibly of less importance (Jogi,
2001).

Similarly. day-care attendance has been associated with decreased risk of atopy, but
that only in children from families with up to three people. The association was higher
among children who attended day-care earlier (Kramer et al, 1999) but an opposite
asgociation also has been reported (Kilpelainen et al, 2000), where day-care attendance at

age ()-2 years was a weak risk factor for allergic rhinitis but not for asthma.
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Furthermore, children who attend day-care have shown to increase risk of asthma
with carly infections as a probable mediator of risk (Wickens et al, 1999).
In Swedish young adults an increased risk of atopic sensitization was found in subjects who
had attended a day-care center before the age of five years (Plaschke et al, 1996). but this
association was not found to be significant when analyzing the combined ECRHS data set
(Svanes et al, 1999). No association of adult asthma and day-care attendance has been
reported.
Strachan, who first found the negative association between hay fever and number of older
children in the household. suggested that small family size could reduce infectious diseases
“transmitted by unhygicnic contact with older siblings™. but not respiratory viral infections in
infancy. and that this could in turn increase the risk of atopic disease at older ages (Strachan,
1989).
This hypothesis has been developed further. The immunological bases of the hypothesis
stand on T helper (Th) lymphocyte differentiation in maturation of the immune system. Th2-
like cytokines (interleukin (IL) 4,]1L-13, and 1L-5) produced in the uterine environment are
important to maintain the pregnancy. The continuation of foetal allergen-specific Th2
responses during infancy is associated with decreased capacity for production of the Thl
cytokine interferon @ by atopic neonates (Prescott et al, 1999).
According to the hygiene hypothesis, T-cell responses to the microbial and viral infections
generate Thi-like cytokines such as 1L-12 and interferon-d that down-regulate Th2
responses, helping T-cell immune responses to mature into a balanced phenotype that would

be less likely to favor allergen sensitization (Holt et al, 1997 )
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There is also more direct evidence that childhood exposure to infections might
prevent atopic discases. Less atopy (Shaheen et al, 1996) and asthma (Bodner et al, 2000)
in those with history of measles and less atopy in those with hepatitis A (Matricardi et al,
1997) has been reported.

Furthermore, in a study of Italian male military students the prevalence of serum markers of
microbes transmitted through the oral rout was higher in the non-atopic than in the atopic
cadets, while presence of serum markers of the viruses transmitted by other routes was not
associated with atopy (Matricardi et al, 2000).

Strongly positive tuberculin responses in early life were associated significantly with less
asthma in later childhood in Japanese children (Shirakawa et al, 1997).

The positive tuberculin responses in early life were also associated with a dominance of
lymphocyte class T helper (Thl) over Th2 in the blood cytokine profiles at 12 years of age.
However, differences in immune responses and natural resistance in different subjects result
in differences in handling both infections and potential allergens, and thus differences in the
clinical expression of a disease. This difference in host characteristics is reflected also in
differences in cytokine levels (Jogi, 2001).

The intensity of tuberculin responses in young adults receiving BCG at 14 years of
age did not correlate with total serum IgE in the Norwegian population, nor did the positive
tuberculin test distinguish the atopics from non atopics (Omenaas et al, 2000).

These two papers together indicates, that it is not the host characteristics in the Th

lymphocyte balance, but rather the sub-clinical exposure to M .Tuberculosis or immunization
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carlier in life that can result in decrease in atopy. The latter hypothesis has, however, been
rejected by two Swedish studies on children (Strannegard et al, 1998 and Alm et al, 1997).

As a proxy of differences in natural exposure to M. Tuberculosis, WHO derived
tuberculosis notification rates were matched to the prevalence of respiratory symptoms
within the ISAAC study in ecological analyses. The results showed that increase in
notification was negatively correlated with the prevalence of wheeze and asthma in 85
centers from 23 countries studied (Von Mutius et al, 2000).

A Finnish registry based study has shown reduced occurrence of subsequent asthma in
women with M. Tuberculosis infection in child-hood, the relation was, however, inverse
among men (Von Hertzen, 1999).

Thus, BCG vaccination once, either in infancy or adolescence, seems not to shift the Thl-
Th2 balance. There is also no conclusive evidence that treated active tuberculosis before the
age of 20) could do that. However, repeated contacts with mycobacteria at a certain age might
have an influence on the immune system. This is supported by the results of Von Mutius et
al (1994, 1998, and 2000).

Other possibility is that other aspects of lifestyle can confound these relations. While
some kinds of infections may have a role in the maturation of the immune system in early
childhood with consequences that can last to adulthood and determine the subsequent
development of respiratory diseases (von Mutius, 2000 and Bjorkstén, 1997), viral upper
respiratory infections are a common trigger for episodes of bronchospasm and have been
associated with 80%of all asthma exacerbations (Nicholson et al, 1993 and Micillo et al,

2000).
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Prospective studics in children, where viral markers have been measured at clinical
respiratory infection cpisodes in carly childhood, have shown variable, but declining with
age, association between respiratory virus infections in infancy, and frequent wheeze up to at
least 13 years of age (Sigurs et al, 2000 and Stein et al, 1999).

The extent of the association depends on the severity of the disease episode. The strongest
association has been found between respiratory syncytial virus (RSV) bronchiolitis in
infancy, severe cnough to cause hospitalization (Sigurs et al, 2000). A positive association
with respiratory syncytial virus infection and BHR has been shown among adults (Bjornsson
et al, 1996). As no population based studies with serological proof and adult asthma as an
outcome-are available, the causal role of viral infections in asthma has remained unclear. The
role of bacterial infections in exacerbating asthma is more controversial A positive
association with serological signs of a current or recent Chlamydia pneumonia infection and
reported wheeze has been reported (Bjornsson et al, 1996) but not confirmed by others
187(Ferrari et al, 2000).

Diet

There are different ways in which food could affect lung health. First, relative
deficiencies of certain foods may alter the lung’s defense mechanisms, making it more liable
to develop disease. Second, food sensitivity may act through immunological or non-
immunological mechanisms to cause bronchoconstriction (Seaton et al, 2000).

Third, changes from locally produced food, like fresh and fermented vegetables, and non-
sterilized diary products to industrially prepared and processed foods and use of microwave

ovens, can change microbial load and influence the gut micro flora. One of the first
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observations on the association of general diet habits and asthma, and table salt were related
to asthma morbidity statistics in Britain. This gave rise to the suggestion that salt intake is
relevant for the risk of asthma (Bureny1987).

Later studies have not proved this and it has been suggested that salt intake can be a
marker of generally poor diet (Seaton et al, 2000 and Burney, 1987).

Another early observation was, that low prevalence of asthma in Eskimos could be associated
with their diet, rich in fish and marine mammals or, with a genetic deviation in fat
metabolism in Eskimos, or both (Horrobin, 1987).

The increase of asthma prevalence has been subsequent to the fall in the consumption
of animal fat and oily fish with high content of saturated fat and increase in the amount of
margarine and vegetable oils, containing polyunsaturated fat, in the diet. It has been
suggested, that an increase in the intake of fatty acids, such as linoleic acid, and a decrease in
the intake of -3 fatty acids, such as eicosapentaenoic acid, may have led to an increase in
allergic sensitization, which in turn may account for the increase in the prevalence of asthma.
The reason, why a decreased consumption of -3 fatty acids may lead to increased prevalence
of allergy may be the ability to inhibit the synthesis of arachidonic acid from linoleic acid
and prostaglandin E2 (PGE2) from arachidonic acid. The ability of PGE2 to inhibit the
productions of interferon would in turn lead to the immune modulation towards Th2
inflammatory reaction to allergens (Black and Sharpe, 1997).

Association between the intake of polyunsaturated fat and atopy has been shown in children

(Bolte et al, 2001 and Dunder et al, 2001) and adults (Heinrich et al, 2001).
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Epidemiological evidence to show the importance of these mechanisms in asthma is
scarce. The association with asthma and dietary fat has been revealed in some studies in
children (Peat et al, 1992 and Hodge et al, 1996), but not others (Bolte et al, 2001) and not
among adults.

Thus, among young Norwegian adults, with an overall high fish intake, fish consumption was
not a significant predictor of current respiratory symptoms or asthma (Fluge et al, 1998),
similarly, no relation between the intake of various fats and asthma was found in the Nurses’
Health Study (Troisi et al, 1995). However, improvement of asthma in children using fish
oil capsules vs. capsules with olive oil in a double blind clinical trial in a strictly controlled
environment has been shown (Nagakura et al, 2000). It has been suggested that intake of a
mild anti-inflammatory agent, like fish oil, might matter more in children, than in adults
(Schwartz, 2000). Acting as antioxidants, or through influences on immune function,
vitamins C and E and beta-carotene in the diet may reduce airway inflammation, thereby
decreasing the severity of asthma or preventing the expression of asthma in susceptible
individuals. Vitamin E intake from diet was inversely associated with adult onset asthma in
the prospective Nurses’ Health Study. Thus. women in the highest quintile of daily vitamin E
intake from diet alone had a 47% lower risk of asthma than women in the lowest quintile
(Troisi et al, 1995). The effect of processed food consumption instead of eating locally
produced food and food products and potential effect of the detail changes on gut micro-flora
and the subsequent development of atopy and asthma has been less studied. However, studies
comparing infants in Sweden and Estonia have shown marked differences in the types of

faecal bacteria in unselected infants in the two countries, which broadly match the
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differences seen between atopic and non-atopic infants in each country (Bjorkstén et al,
1999 and Sepp et al, 1997). The differences included a more intensive colonization with
lactobacilli and cubacteria in Estonian children, whereas the Swedish infants had increased
numbers of clostridia, particularly Clostridium difficile, as well as bacteroides and other
anaerobes (Sepp et al, 1997). In Britain and in the USA the rise in asthma has been
accompanied by an epidemic increase in the prevalence of obesity, a characteristic related to
diet, and often unbalanced diet. An independent association between increase of body mass
index (BMI) and prevalence of current wheeze, chest tightness and breathlessness at night,
after controlling for age, sex, occupational exposure, smoking and dietary fish consumption,
has been relieved in young Norwegian adults (Fluge et al, 1998). The prevalence of asthma
increased with BMI also among British adults studied at 26 years of age. The association
between fatness and asthma was stronger among women (Shaheen et al, 1999).

In an Australian study among adults, it was found that severe obesity was associated with a
higher prevalence of wheeze, diagnosed asthma and medication use. Despite the fact that
FEV1 and FVC were significantly reduced in severely obese subjects, there was no increase
in airway responsiveness to histamine among them. A low level of physical activity, clearly
associated with higher BMI, can be a result of asthmatic individuals avoiding physical
exercise. However, asthmatic children have been shown to be physically as active as non-
asthmatic children (Chen et al, 2001).

Furthermore, it has been shown, that weight reduction has both short time and long-time

favourable effects on lung function, and symptoms (Stenius-Aarniala et al, 2000).
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SECTION (2): AIMS AND OBJECTIVES

2.1. General Objective:

The study aimed to describe the current epidemiological pattern of bronchial asthma

among the school-aged children in Abu Dhabi, UAE, in order to provide some essentially

needed information to the authority bodies (MOH) and school health decision makers for

their utilization in the development of an efficient school health program based on quality

field information.

2.2. Specific Objectives

The specific objectives of the study were to:

V.

Determine the prevalence of bronchial asthma among the school-aged children in
Abu Dhabi area of the United Arab of Emirates.

Identify the major environmental risk factor for the school-aged bronchial asthma.
Estimate the degree of association between bronchial asthma and environmental
risk factors.

Measure the relationship between bronchial asthma and the other pertinent
allergic and hereditary diseases e.g. allergic trinities and eczema.

Find out the effect of indoor pollution on the severity of bronchial asthma with
particular emphasizing on passive smoking.

Compare the findings with other relevant studies conducted in the Arab Gulf area

and other countries with similar socio-economic and environmental risk

indication .
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SECTION (3): MATERIAL AND METHODS

3.1. Research Strategy:

The cross-scctional analytical research design was chosen as a suitable method to
investigate the current research issue. It has the advantage of studying the exposure
variables (environmental risk factors) and existing bronchial asthma (prevalence)
simultaneously in a representative sample. The subjects of the study were the Primary
Schoolchildren aged 7-12 years in Abu Dhabi City, UAE.

As a prerequisite for the proper research design a survey of literature and exploratory study
will be carried out during the preparatory research phase.
The research process included the specification of the main research issue, defining the
scope and measuring the study variables, specification of variables and indicators, the
sampling procedures, and the procedures for quantification and combining the data into
scores and indices.
The quality of the collected data was ensured through a variety of mechanisms. The collected
data were computerized and sufficient descriptive and analytic statistical methods were
made.

3.2. Research Setting:

The study was conducted in Abu Dhabi Emirate (Figure, 1-A), the capital of United
Arab of Emirates (Figure, 2-A) at the school health delivery level. The following table
(Table, 1 A) shows the main demographic, health and socio-economic indicators of UAE

and some relevant indicator to the current study.
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Table (1-A): Demographic and Health Indicators of United Arab of Emirates

A. Population Indicators

ASPECT Year Source Value

- Total Population (Millions) 2001 UNDP, 2003 29
- Crude Birth Rate MOH, 2002 18.46
- Crude Death Rate 3.01
- Population Annual Growth Rate (%) 2.40

-
B. Health Indicators

- Life Expectancy (Years) 2001 UNDP, 2003 74.40
- Children Under Weight 2001 14
- Total fertility Rate 2000 2.80
- Access to Improved Sanitation (%) 2001 100

C. Educational Indicators

- Adult Literacy Rate (%) 2001 UNDP, 2003 76.60)
| - Combined Iry, 2ry & 3ry School enrolment ratio 67
| - Education Index 0.73
' D. Economic Indicators
- GDP Per Capita (USS) 2001 UNDP, 2003 20,530
- Long Term Un-employed (%) 00.00
- Public Health Expenditure (% GDP) 2.50
E. Human Development Index (Rank) 2002 UNDP, 2003 48
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Figure (1-A): United Arab of Emirates-Map
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Figure (2): Abu Dhabi Emirate-Map
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3.3. Literature Survey

A survey of literature was carried out during the preparatory research phase. The
objectives of this part of the study were the followings:
I To help in the proper understanding and clarification of the research problem.
1. To review the different methodological approaches that might be used in the
study.
The literature survey covered the following topics:
B School and Chronic Diseases Health Services
1. Bronchial Asthma.
1. Different Methodological Approaches to investigate the present research issue.
iv. Health Care System in UAE.
The following resources were adequately reviewed:
1. Statistics collected at the national and functional that obtained from Ministry of
Health (Central Authority) and School Health levels.
. Cards catalogues of books and journals in medical libraries.

. Bibliographies prepared for selective topics.

v. Computer based literature search.
V. Responses from agencies and researchers interested in the present research topic
e.g. WHO.

An important approach to identifying the literature and collecting information on the
instruments and methods used, included Internet based search.
Search for online information, using the web browsers (Google, Netscape, etc..) was

conducted for combinations of the key words: bronchial asthma, epidemiology, chronic
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discases, school health, cross-sectional studies. research methodology. survey, environment,
risk factors.

Web sites of the respective environmental risks and health agencies. statistical offices, as
well as research institutions were browsed as well.

Publications on methodological aspects of the health surveys and specific environmental
health 1ssues assessed were identified by the Medline based search (using the above key
words) and from the lists of references available for some surveys concerning: survey design
and instruments, availability of questionnaires, availability of sampling and measurement
protocols, relevant publications

3.4. Research Design

The Analytical Cross-Sectional Design (ACSD) was chosen as a suitable method for
the current research issue as it can investigate the environmental risk exposure factors and
bronchial asthma simultaneously in a representative sample of the school-aged students.
Therefore. by taking a representative sample, it is possible to generalize the results obtained
in the sample for the school-aged population as a whole in UAE.

Also. ACSD can measure the association between the exposure variables (environmental risk
factors) and existing bronchial asthma (prevalence), unlike cohort studies, which measure the
rate of developing disease (incidence). A common fact recognized the cross-sectional studies
as a widely used tool for surveillance and research methods of collecting information not
available through monitoring and routine statistics (WHOQO, 2001).

So. it's enabling the specific research problems to be identified and implementation of the
relevant policies to be monitored. If planned accordingly, they may also detect and monitor

the health status of the school-aged children.
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The present design gave a special emphasis on the study questionnaire as a

surveillance tool for further adaptation and utilization by MOH and relevant health

organization in UAE.
The tollowing are the main advantages of the chosen rescarch design:

i It has the great advantage over case-control studies of starting with a reference

population from which the cases (bronchial asthma) and controls were drawn.

il. It has s short-term in conduction, and therefore less costly than prospective
studies.
iil. It is the starting point in prospective cohort studies for screening out already

existing conditions.

Iv. It will provide a good amount of quality data that can be of great use in school

health program research and development.

5 It will allow a risk statement to be made, although this is not precise.

But, the current design will be limited as regards the following disadvantages:

1. It provides no direct estimate of risk.
il It is prone to bias from selective survival.
i1, Since the environmental exposure and bronchial asthma are measured at the same

point in time, it is not possible to establish temporality (i.e. whether the exposure

or presence of a characteristic preceded the development of bronchial asthma).

3.5. Exploratory Study

An exploratory study have been carried out during the preparatory research phase (Ist. 2

months) in order to:

i Formulate the problem of the study for more precise investigation.
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1. Reformulate research questions and hypothesis.

1. Refine the study variables.
v. Examine the delivery of school health services at the actual study sites.
V. Make the researcher more familiar with the study population under the

investigation.
Vil Examine the delivery of School Health Services at the local level.

Vil Identify the locally available resources that might be used in the study.

3.6. Sample Design:

3.6.1. Target Population and Sample Size

The target population of the current study was the school children aged 7-12 years of
Abu-Dhabi primary schools, UAE. The total number of schools in Abu Dhabi City is 60
primary schools, 30 boys and 30 girls with total student 17472=8568 girls and 8904 boys.
The determination of the sample size in the current research was actually coincided with its
objectives; the suitable method for determination sample size was the one sample situation
that based on estimating a population proportion.
Thereby, the criteria for sample size determination were:
1. The total population of the final research sample sites.
2. The anticipated population proportion
3. The confidence level: A confidence level of 95% is the least acceptable one, and this level
was adopted in the current research.
4. The standard error of the mean: The worst acceptable standard error of the mean is in the
range of 5-10 %

According to the previous criteria and the available data, it was expected that a
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sample size of less than 500 schoolchildren with bronchial asthma was sufficient to
determine the prevalence rate. Also, according to the exploratory study, it was found that the
prevalence of bronchial asthma might be around 12%.
The minimal sample size was calculated according to an estimated prevalence of bronchial
asthma. 12%. with the application of Lwanga and Tye formula (1999) for sample size
calculation:
n= [(Z)* x P (1-P)/ d*.| where n= sample size, Z= The standard normal deviate, and usually
set at 1.96 (or more simply at 2.0), P = the proportion, and d = the absolute sample error that
can be corrected, usually set at .5. n =169.
3.6.2. Sampling procedure:
The Multi-Stage Random Sample Technique was used to recruit the required sample. The
stratification of the target population was based on the geographical distribution of the
primary schools in Abu Dhabi city. The participant samples were 3521 children attending the
primary school at Abu-Dhabi City.

3.7. Pretest Study

A pretest study was carried out during the first two months to help in the finalization

of the research instruments and form as well as the finalization of the study design.

It was guided by the following tasks:

1. Testing the form design, content and language at the study sites.
1. Measuring the time and resources needed for the fieldwork.

1. Determining the categories and codes for open-ended questions.
v. Examining the internal validity and reliability of the study forms.

3.8. Study Form and Data Collection Techniques:
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An interviewing questionnaire has been developed and covered all the above-mentioned
variables and comprehensive clinical chest examination questionnaires were also done.

The following variables were included:

3.8.1. Child Data: Name, age, sex, birth order, number of siblings and feeding history.

3.8.2. Parent Data: Age. cducational level, presence of job and smoking.

3.8.3. Family History: Asthma, hay fever and eczema.

3.8.4. Environmental condition of the House: Crowding index, pets/livestock. and indoor
pollution.

3.9. Ethical Considerations:

Although the current study has not any experiment aspect but the researcher has reviewed
several international conventions (e.g. the Helsinki declaration) and once the potential
subjects have been determined. the researcher obtained their oral “informed consent” before
they are subjected to the study tools and instruments.

3.10. Data Management and Analysis Plan

3.10.A. Quality Control
The accuracy of the collected data was ensured through the following measures:

i The average daily of collected forms was not exceeded 6 schools/day

1. Daily revision of all forms was made by the researcher with some of his
academic colleagues to ensure good quality for the collected data.

e Discussion of the identified constraints with the relevant school health
administrators and an appropriate action was taken.

Iv. The quality of data was checked to assure accuracy, uniformity and

comparability.
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V. Some field visits were repeated to see whether the collected data for
certain target population obtained similar results or not.
Vi Other techniques for quality control were developed according to the
actual situation.
3.10.B. Data Processing
The data processing phase of this research was started as early as possible to deal
with the collected data with great accuracy. This research phase can classify into:
3.10.B.1. Data processing planning stage:

The following tasks were adequately reviewed:

I. Specification what is the research output to be with great precision.
1. Determining the best way to produce this output.
iii. Allocation of the required resources to achieve this processing speedily

and accurately.

The researcher was guided by the following:

b The draft contents of the intended final thesis.

. The research questions, hypothesis to be tested and the relationship to be
explored.

1il. The selection of variables for comparative purposes.

iv. A draft set of tabulations (Dummy Tables), in which the variables to be

tabulated were clearly determined and the size groupings for frequency

distribution is precisely allocated.
3.10.B.2. Data preparation phase:

This phase included the following tasks:

50



Editing and coding.
Initial examination of a sample of the data.

Data entry.

The researcher determined the following missions for the editing process:

To detect data that incorrect owing to misunderstanding by respondent and return
the study form to the field for correction.

To detect sets of forms containing data superficially acceptable, but on closer
examination raise suspicion of possible inaccuracy.

To correct obvious improper-recording that was mere slips of the pen.

For the proper extraction of data from the original study forms, the researcher used the

following guidelines:

.

Most of codes were being numeric.

The identification code was identified uniquely not only the respondent but also
the location.

A distinction was made between a response with the value zero and a non-
response.

Total that can be calculated by the computer from the individual component value

was entered only if a check with a computed value is to be used in validation.

A validation program was designed to detect erroneous data and including the following

checks:

The number of items for each variable on the file with specified totals.
All codes are within the specified range.

Specified consistency checks.
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v. The recorded numeric values that lie outside a specified range were specified with

precision.
After the rescarcher achieved a clean file the data were protected to avoid any
accidents that may happen to the computer disc.
3.10.C. Statistical Analysis:
The collected data were statistically managed as follows:

1. Descriptive statistics: The mean and median will be used as measures of central
tendency. The standard deviation was used as a measure of dispersion.

1. Analytic statistics: The chi-square, T and Z tests were used to test for the
presence or absence of a statistically significant difference among the studied
variables. Logistic regression analysis (Forward stepwise/FSTEP method) of
different risk factors related to bronchial asthma. The accepted level of
significance is < (.05.

3.11. Implementation Plan: -
The research was implemented in randomly selected primary schools in Abu

Dhabi, UAE. The research process proceeded as follows (Figure, 3-A):
3.11.A. Planning Phase:

Duration: 6 Months
This phase started early after getting the administrative and technical approvals

on the proposal. It included the review of literature and exploratory study in order

to finalize the following:

1. Detailed formulation of the research objectives, research hypothesis, and

research variables.



!\)

Planning of the research procedures, methods of data collection, and sample

design.

3. Selection of final research sites and development of research instruments and

tools.

4. Planning schedules for data collection and specification of the research

inputs such as manpower, facilities, supplies and operating costs.

‘N

Pre-test (pilot study). , first testing the questioners by selecting three school
and call for parent meeting , in different times, selecting 12() parent of equal
educational level 40 from each school , the out come result and points of
complains was important to modification the 2ed questioners .(Appendix a)

3.11.B. Implementation phase:

Duration: 8 Months

The activities of this phase included the following:

1. Collection of research data.
2. Data Management and analysis.

3.11.C. Reporting Phase:
Duration: 8 Months
A preliminary final thesis was prepared and presented for open discussion in
which due modifications were made and planning for dissemination of the
research findings (workshop and publication in scientific journal) were agreed

upon.
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Figure (3-A): Implementation Plan-Chronogram
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SECTION (4): RESULTS

4.1. General characteristics of the studied sample:

The study was carricd out in Abu Dhabi Emirates at the primary school health
delivery level. The target population was 3521 school children aged 7-12 years of Abu Dhabi
primary schools. UAE. The prevalence of bronchial asthma among the studied children was
(14.3%). 503children as noticed in (Figure 1-B).

The mean age of the asthmatic and non-asthmatic children were nearly the same (8.78
+ 1.51& 8.77 + 1.52) years respectively. No statistical significant difference was found (P >
0.05). in (Table 1-B & Figure 2-B).

As regard the sex distribution, male children were more among the asthmatic children

(54.7%).with odds ratio (1.31) while females were more among the non-asthmatic group
(52.2%) with odds ratio(0.76). A statistical significant difference was found between the two
groups (P< 0.05) in (Table2-B & Figure 3-B).
Meanwhile, the order of birth most of the children in the asthmatic and non-asthmatic groups
were coming the second in the order of birth (44.1%&44.9%) respectively. A statistical
significant difference was found between the two groups (P< 0.05).in (Table 3-B & Figure
4-B). Most of the children were having the nationality of the UAE (90.8% among asthmatic
& 85.2% among non-asthmatic). The and, Nationality noticed was the Omani children (5.2%
among asthmatic & 7.7% among non-asthmatic). A statistical significant difference was
found between the two groups (P < (0.05) in (Table 4-B & Figure 5-B).

The majority of the studied children were born in the UAE (96.82% among asthmatic
& 96.92% among non-asthmatic). No statistical significant difference was found (P> ().05)

in(Table 5-B).
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Concerning the number of brothers most of the children in the asthmatic group were
having two brothers while most of the non-asthmatic group were having one brother (24.6%
& 26.3%) respectively .The mean number of brothers were (2.36 +1.52& 2.23 + 1.43) of the
asthmatic and non-asthmatic groups respectively. No statistical significant difference was
found between the two groups (P > (.05). And 32 =8.44 in (Table 6-B).

As regard the number of sisters most of the children in the asthmatic and non-
asthmatic groups were having two sisters (42.6% & 43.8%) respectively .The mean number
of sisters were (2.31 £1.34 & 2.17 + 1.26) of the asthmatic and non-asthmatic groups
respectively. No statistical significant difference was found between the two groups (P >
0.05). in (Table 7-B).

And in Table (8-B) shows the father's job, 12.7% of the asthmatic's fathers and 9.5%
of the non-asthmatic fathers were have no job. A statistical significant difference was found
between the two groups (P < 0.05).

As regard the mother's job 8().5% of the asthmatic's mothers and 86.4% of the non-
asthmatic's mothers were having no job. A statistical significant difference was found
between the two groups (P < 0.05), in (Table 9-B).

The results illustrated that most of the father's educational level were preparatory
education (35.8% of the asthmatic & 31.7% of the non-asthmatic children). Uneducated
fathers were the minority (4.60% of the asthmatic & 4.20% of the non-asthmatic children). A
statistical significant difference was found between the two groups (P < 0.05), in (Table 10-
B & Figure 6-B).

The results illustrated that most of the mother's educational level were preparatory

education (30.6%) among the asthmatic children & secondary education among non-
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asthmatics (32.8%). Uneducated mothers were the minority (8.4% of the asthmatic & 6.0%
of the non-asthmatic children). A statistical significant difference was found between the two
groups (P < 0.05), in (Table 11-B & Figure 7-B).

The results in (Table 12-B) is represent the multiple logistic regression analysis of the
effect of the different socio-demographic variables on the development of bronchial asthma.
It showed that the child's age, sex, order of birth and original nationality were significant risk
factors for the development of bronchial asthma (p <0.05). Also, mother's job and education
were significant risk factors (p< 0.05).

4.2. Family history of asthma, hay fever & eczema and risk of development of bronchial
asthma among the studied sample:

The relationship between a mother's history of asthma, hay fever, and eczema and the

presence of asthma in children is presented in (Table 13-B & Figure 8-B).
Maternal asthma had the strongest associations with childhood asthma than hay fever and
eczema. Maternal asthma was higher among the asthmatic group (15%) than the non-
asthmatic group (10.3%) and a statistical significant difference was found between the two
groups (P < 0.05).

The relationship between a Father's history of asthma, hay fever, and eczema and the
presence of asthma in children is presented in (Table 14-B and figure 9-B). Father's asthma
had the strongest associations with childhood asthma than hay fever and eczema. Father's
asthma was higher among the asthmatic group (11.9%) than the non-asthmatic group (8.2%)
and a statistical significant difference was found between the two groups (P < 0.05).

The relationship between a sibling's history of asthma, hay fever, and eczema and the

presence of asthma in children is presented in (Table 15-B). Sibling's asthma had the
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strongest associations with childhood asthma than hay fever and eczema. Sibling's asthma
was higher among the asthmatic group (18.7%) than the non-asthmatic group (12.9%) and a
statistical significant difference was found between the two groups (P < (.05).

The relationship between a relative's history of asthma, hay fever, and eczema and the
presence of asthma in children is presented in (Table 16-B). Relative's asthma had the
strongest associations with childhood asthma than hay fever and eczema. Relative's asthma
was higher among the asthmatic group (21.4%) than the non-asthmatic group (13.7%) and a
statistical significant difference was found between the two groups (P < 0.05).

In addition, in the Table (17-B) shows a comparative analysis between Relatives' asthma
among asthmatic & non-asthmatic children. Among relatives with asthmatic group,
grandfathers constitute the majority among the asthmatic group (8%) while Aunts (father
side) constitute the minority (1%). Among relatives of the non-asthmatic group, uncles
(father-side) constitute the majority (8.3%) while uncles (mother- side) cousin constitute the
minority (7%).

The results in (Table 18-B) is represent the multiple logistic regression analysis of the
effect of family history of asthma on the development of bronchial asthma among children. It
illustrated that the mother's, father's and grandmother's asthma were significant risk factors
for the development of bronchial asthma (p <0.05).

5.3. Indoor pollution (Smoking at present of asthmatic children) and risk of
development of bronchial asthma among the studied sample:

Table (19-B) shows the relationship between family members smoking and the
development of asthma among asthmatic & non-asthmatic children. The prevalence of

father's smoking was higher in both groups than the other members. Father's smoking was
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(56%) and (37.9%) of the asthmatic and non-asthmatic groups respectively. a statistical
significant difference was found. (P <0.05). Brother's smoking was (15%) and (11.3%)
among the asthmatic and non-asthmatic groups respectively. a statistical significant
difference was found. (P <0.05). Mother's & sister's smoking were haven't a statistical
significant difference. (P >0.05).

Table (20-B) shows the relationship between children bedroom status (Crowding
Index =C.l.) and the development of asthma among asthmatic & non-asthmatic children.
Only (6.8 %) of the asthmatic children has their own bedroom (C.l.=1) compared to (25.7%)
of non-asthmatic children and (27.2 %) of the asthmatic children shared their bed room with
three persons (C.l.=1/4) compared to (21.3%) of non-asthmatic children. A statistical
significant difference was found between the two groups (P < 0.05).

Table (21-B) shows the relationship between child Passive Smoking status and the
development of asthma among asthmatic & non-asthmatic children. Only (6.6%) of the
asthmatic children exposed to passive smoking compared to (3.8%) of non-asthmatic
children. A statistical significant difference was found between the two groups (P < (.05)
And odds ratio was( =1.655).

Table (22-B) shows the relationship between the pattern of feeding in the Ist. three
months of life and the development of asthma among asthmatic & non-asthmatic children. It
was noticed that (53.3 %) of the asthmatic children were practicing breast feeding only in the
Ist. three months of life compared to (70%) of non-asthmatic children. a statistical
significant difference was found between the two groups (P < 0.05).

Table (23-B) shows the relationship between the children history of Tonsillitis &

Tonsillectomy and the development of asthma among asthmatic & non-asthmatic children. It
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was noticed that (54.3%) of the asthmatic children has had 2 attacks of tonsillectomy in the
last 12 months compared to (57.7%) of non-asthmatic children. No statistical significant
difference was found between the two groups (P > (0.05). Tonsillectomy operation was
recorded more among the non-asthmatic group (16.3%) compared to (6.4%) among the
asthmatic group. a statistical significant difference was found between the two groups (P <
0.05).

Table (24-B) shows the relationship between Allergy to Food & Medicine and the
development of asthma among asthmatic & non-asthmatic children. Allergy to food and
medicine were higher among the asthmatic group (16.7% & 8.0% - respectively) than the
non-asthmatic group (10.4% & 5.6% - respectively). A statistical significant difference was
found between the two groups (P < (.05).

Table (25-B) shows the relationship between Past History of some diseases and the
development of asthma among asthmatic & non-asthmatic children. Pneumonia and/or
pleurisy, bronchiolitis and Tuberculosis were higher among the asthmatic group (37%. 11.5%
& 1.6% - respectively) than among the non-asthmatic group (24%, 8.5% & 0.4% -
respectively). A statistical significant difference was found between the two groups (P <
0.05) And with odds ratio was (1.79,2.10 & 4.42 respectively).

Table (26-B) shows the relationship between presence and absence of Pets / livestock
and the development of asthma among asthmatic & non-asthmatic children. Asthmatic
children were more exposed to chicken and other pets (8.9%), while non-asthmatic children
showed more exposure to dogs (7.7%). a statistical significant difference was found between

the two groups (P < 0.05).
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Table (27-B) shows the relationship between dealing with Pets/livestock and the
development of asthma among asthmatic & non-asthmatic children. Asthmatic & non-
asthmatic children were showed occasionally contact (25.6% & 10.2% - respectively). A
statistical significant difference was found between the two groups (P < 0.05).

The result in (Table 28-B) shows the relationship between child's associated allergic
conditions and the development of asthma among asthmatic & non-asthmatic children. The
most frequent associated allergic condition among the asthmatic & non-asthmatic children
was Hay fever, Rhinitis and Eczema (4.57% , 8.35% & 10.73% - respectively). A statistical
significant difference was found between the three groups (P < 0.05). The résults in (Table
29-B) is represent the multiple logistic regression analysis of the indoor pollution on the
development of bronchial asthma among children. It illustrated that the father's smoking and
presence of pets at home were significant risk factors for the development of bronchial
asthma (p <0.05).

4.4. Some Clinical characteristics of the asthmatic children:

The results in (table 30-B) is show that the majority of asthmatic children developed
symptoms during the first two years of life (42.0% under one year & 20.5% between 1-2
years). Table (31-B) showed the multivariate analysis for Factors associated with asthma.
Only age of onset below 48 months was associated with severe asthma (OR 2.13, 95% Cl,
1.00-4.54). Exclusive breastfeeding for >4 months was found to be protective factor for
development of asthma (OR 0.25, Y5% Cl 0.08-0.70). Associated allergy (OR 7.5, 95% Cl
1.64-34.4) and past history of tuberculosis and bronchiolitis have the some ratio(OR 5.26,

95% CI 1.70-16.20) were associated with development of asthma.
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Table (1-B): Distribution of the studied sample according to their age

Asthmatic Children Non-asthmatic Children
Age (years)
No. % No. %
7-8 139 2763 866 28.70
8-9 105 20.87 587 19.45
9-10 81 16.10 487 16.14
10-11 102 20.30 616 20.41
11-12 58 11.53 353 11.69
12+ 18 3.58 109 3.6l
Total 503 100.00 3018 100.00
Mean + SD 8.78+ 1.51 877 152
B 7Signiﬁcance t=0.575, P>0.05
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Table (2-B): Distribution of the studied sample according to their sex

Non- Odds
Asthmatic
Sex Asthmatic Ratio
Children
Children
No. % No. % | Odds Ratio
Male 274 | 5467 | 1441 | 4775 131
Female 229 | 4553 |[1577| 5225 0.76
Total 503 100.00 | 3018 100.00
P <0.05

Significance
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Table (3-B): Distribution of the studied sample according to their order of birth

Birth Order Asthmatic Children Non-Asthmatic Children
No. % No. %
First 132 26.24 893 29.56
Second 222 44.14 1356 44 .93
Third 19 3.77 131 4.34
Fourth 86 17.10 437 14.50
Fifth & more 44 8.75 201 6.67
Total 503 | 100.00 3018 100.00
Significance ¥2=6.73, P>0.05




Table (4-B): Distribution of the studied sample according to their original nationality

Original Asthmatic Children Non-Asthmatic Children
Nationality No. % No. %
U.AE. 457 90.85 2572 85.22
Oman 26 5.17 231 7.65
Saud:i 4 0.80 98 3.25
Yemeni 9 1.79 77 2.55
Others 7 1.39 40 1.33
Total 503 100.00 3018 100.00
Significance ¥2 =15.23, P<0.05
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Table (5-B): Distribution of the studied sample according to their place of birth

Asthmatic Children Non-Asthmatic Children
Place of Birth
No. % No. %
U.AE. 487 96.82 2925 96.92
Others 16 3.18 93 3.08
Total 503 100.00 3018 100.00
Signiticance ¥x2 =0.01, P> 0.05
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Table (6-B): Distribution of the studied sample according to number of brothers

Asthmatic Children Non-Asthmatic Children
Brothers (No.)
No. % No. %
0 50 0.94 7 0.18
1 118 23.46 794 2631
3 124 24.65 784 25.98
3 92 18.29 578 1915 .
4 52 10.34 281 9.31
5+ 67 13.32 304 10.07
Total 503 100.0 3018 100.0
Mean + SD 236+152 223+1.43
Significance x2 =844, P>0.05
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Table (7-B): Distribution of the studied sample according to number of sisters

Asthmatic Children Non-Asthmatic Children
Sisters (No,)
No. %o No. %
0 19 3.78 08 3.25
1 124 24.65 847 28.06
% 214 42.54 1323 43 84
3 18 3.58 124 4.11
4 84 16.70 429 1421
5+ 44 8.7 197 6.53
Total 503 100.0 3018 100.0
Mean + S.D. 231 +134 217+12e
Significance t=766,P>0.05




Table (8-B): Distribution of the studied sample according to presence of a father's

Job

Asthmatic Children Non-Asthmatic Children
Presence of a father's job
No. %o No. %
Yes 439 8728 | 2732 90.52
No 64 12.72 286 948
Total 503 100.0 3018 100.0
Significance ¥2 =5.08, P<0.05
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Table (9-B): Distribution of the studied sample according to presence of a mother's

job

Asthmatic Children Non-Asthmatic Children
Presence of a mother's job
No. % No. %
Yes 08 19 48 410 13.59
o No 405 80 52 2608 86.41
Total 503 100.0 3018 100.0

Sigmficance

¥2 =12 15, P<0.05
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Table (10-B): Distribution of the studied sample according to father's educat-ional

level

Asthmatic Children Non-Asthmatic Children
Father's Educational Level |
No. , % No. %

Uneducated 23 | 4.57 128 4.24
Primary level 44 | 8.75 184 6.10
Preparatory level 180 35.79 957 a1.71
Secondary level 117 23,28 852 28.23
University level 139 27.63 897 29.72
Total 503 100.0 3018 100.0

Significance

¥2=1151, P<0.05
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Table (11-B): Distribution of the studied sample according to mother's educational

level

Asthmatic Children | Non-Asthmatic Children
Mother's Educational Level
No. % No. %
Uneducated 42 8 35 179 593
Prnimary level 75 1491 373 12 36
Preparatory level 154 30 62 781 25.88
Secondary level 144 28.63 990 32.80
University level 88 17.49 695 23.03
Total 503 | 1000 3018 100 0
Significance ¥2 = 18.14, P < 005




Table (12-B): Socio-demographic factors assaciated with the risk of bronchial asthma

development/logistic regression analysis

Variable 0Odds ratio | Standard Error (S.E.) D.F. Significance
Child's Age 46.322 0.269 i 0.000
Child's Sex 7.5199 0.0969 1 0.006
Birth Order 82.68 0.167 1 0.000
Original Nationality 4185 0.279 1 = 0.000
Number of Brothers 0.840 0.202 1 0.357
Number of Sisters 0.252 1.148 1 0.616
Father's Job 4.674 0.245 1 0.031
Mother's Job 12.466 0.125 1 0.000
Father's Education 452 0.245 | 0.502
Mother's Education 8975 0.205 1 0.003
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Table (13-B): Distribution of the studied sample according to mother's history of

asthma, hay fever and eczema

Asthmatic Children

Non-Asthmatic Children

Mother's Disease (N=503) (N=3018)
No. % No. J %
Yes 76 1511 310 | 10.27
Asthma only No 427 84.89 2708 89.73

Significance

%2 =10.34, P <0.05

Yes

14 2.78

59 1295

Hay fever only No

489 9122

TSP 98.05

Significance

72 =1.46, P> 0.05

Yes

26 Hiedf

139 3.94

Eczema only No

477 0483

2899 96.06

Sigmificance

12 = 1.64, P> 0.05
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Table (14-B): Distribution of the studied sample according to father's history of

asthma, hay fever and eczema

Father's Diseases

Asthmatic Children

Non-Asthmatic Children |

(N=503) (N=3018)
No. Yo No %
Yes 60 1498 248 3.22
Asthma only No 443 88.07 2770 91.78
Significance x2 =744, P <0.05
Yes 9 1.79 46 1.52
Hay fever only No 494 9821 2972 98.48
Signiticance | ¥2 = 0.20, P>0.05 j
Yes 30 5.96 133 4.41 |
Eczema only No 473 94.04 2885 95.59
Significance | %2 =237, P>0.05
!
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Table (15-B): Distribution of the studied sample according to his/her sibling's history

of asthma, hay fever and eczema

Asthmatic Children | Non-Asthmatic Children
Sibling's Diseases (N=503) (N=3013)
No. % No. %

Yes 94 18.69 390 1292

Asthma only ~ No 400 - 8131 2628 87.08
Significance ¥2 = 12.09, P <0.00

Yes 19 3.78 89 2.95

Hay fever only No 484 962 2929 97.05
Significance ~ x2=1.00, P>0.05

Yes S0 9.94 228 7.55

Eczema only No | 453 © 90.06 2790 92 45
Significance x2=3.37, P >0.05
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Table (16-B): Distribution of the studied sample according to his/her relative’s

history of asthma, hay fever and eczema

Asthmatic Children | Non-Asthmatic Children
Relative's Diseases (N=503) (N=3018)
No. % No. %
Yes 108 2147 413 13.68
Asthma only No 395 78.53 2605 8.63
Significance ¥2=20.73, P<0.00
Yes 19 3.78 145 4.80
Hay fever only No 484 96.22 2873 95.20
Significance  y2=1.02,P>005
Yes 45 8.95 299 9.91
Eczema only No 458 91.05 2719 90.09
Significance ¥2 =045, P> 0.05
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Table (17-B): A comparative analysis between relatives' asthma among asthmatic and

non-asthmatic children

Relatives diseased Relatives diseased
among asthmatic | among non-asthmatic | Significance
Relatives
children (n = 169) children (n = 849)
No. % No. % X2 P
Grandfather 40 8.00 85 2.80 2438 | <0.05
Grandmother 28 5.60 181 6.00 1.59 | >0.05
Uncle (father side) > him- 16 3.20 250 8.30 29.12 | <0.05
self
Uncle (father side) > cousin 17 3.40 124 4.10 244 | >0.05
Uncle (mother side) > 19 3.80 T
24 8.0 2465 | <0.05
himself
Uncle (mother side) > 16 3.20
22 7.0 18.53 | <0.05

cousin
Aunt (father side) > her-self 5 1.00 46 1.50 1.79 | >0.05
Aunt (father side) > cousin 12 240 26 9.0 639 | <0.05 |
Aunt (mother side) her-self 7 1.40 30 | 100 0.15 | >0.05
Aunt (mother side) > cousin 9 1.80 61 2.00 076 | >0.05
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Table (18-B) Family history associated with the risk of Bronchial asthma

development/logistic regression analysis

Standard | |
Variable Odds Ratio D.F. Significance
Error (S.E.)

Mother's asthma 4612 0.645 1 0.032
Father's asthma 1.98 0.261 1 0.561
Brother's asthma 0.3597 0.0926 1 0.548
Sister's asthma 0.0217 0.0908 1 0.882
Grandmother's asthma 25.2765 0.2981 1 0.0000
Grandfather's asthma 0.03654 0.0917 1 0.7458
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Table (19-B): Distribution of the

studied sample according to family member's

smoking
Asthmatic Children Non-Asthmatic Children
Family Member's Smoking (N=503) (N=3018)
No. % No. %
Yes 282 56.06 1144 37.90
Father's smoking No 221 43.94 1874 62.10
[ Significance 22 = 58.99, P <0.05
Yes 165 32.80 789 26.14
Mother's smoking No 338 67.20 2229 73.86
Significance %2 =9.68, P> 0.05
5 Yes 76 15.11 341 1130
| Brother’s smoking No 427 84.89 2677 88.70
Significance %2=6.00, P <0.0S
Yes 44 875 230 7.62
No 459 91.25 2788 92.38
Significance %2 =0.76, P > 0.05
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Table (20-B): Distribution of the studied sample according to child bedroom status

Asthmatic Children Non-Asthmatic Children
Child Bedroom Status B
No. % No. %
Has own bedroom 34 6.80 774 25.65
Share with one other 182 36.0 839 27.80
Share with two others 151 30.0 761 25.22
Share with > two others 136 27.2 Gl 2133
Total 503 100.0 3018 100.0
Significance %2 =87.63, P <0.05
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Table (21-B): Distribution of the studied sample according to child passive smoking

status

Asthmatic Children Non-Asthmatic Children
Passive Smoking Status : )
No. % No. %
Yes 33 6.56 115 3.81
No 470 93 44 2903 96.19
Total 503 100.0 3018 100.0
Odds Ratio =1.655 P <005 :-
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Table (22-B): Distribution of the studied sample according to pattern of feeding in the

1st. three months of life

Asthmatic Children | Non-Asthmatic Children
Pattern of Feeding

No. % No. %
Only breast fed 268 53.28 2113 70.01
Only bottle fed 76 15.11 157 5.20
Breast fed + Bottle fed 159 31.61 748 2479
Total 503 100.0 3018 100.0

Significance %2 =89.60, P <0.05 1
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Table (23-B): Distribution of the studied sample according children history of

tonsillitis and tonsillectomy

Asthmatic children | Non-Asthmatic Children
Child History of Tonsillitis and
(N=503) (N=3018)
Tonsillectomy
No. % No. | %
Yes 273 5427 1742 51.72
Two attacks of tonsillitis |
No 230 45.713 1276 2428
(Past 12 months)
Significance %2 =209, P> 0.05
Yes 32 6.36 492 16.30
Tonsillectomy No 471 93.64 2526 83.70
Significance %2 =33.63, P <0.05
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Table (24-B): Distribution of the studied sample according to allergy to food and

medicine
Asthmatic Children | Non-Asthmatic Children
Allergy to Food and Medicine
No. % No. %

Allergy to Food 84 16.70 314 10.40
Allergy to Medicine 40 7.95 168 557
No Allergy to both 379 75.35 2536 84.03
Total 503 100.0 3018 100.0

Significance

x2=23.20, P 0.05
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Table (25-B): Distribution of the studied sample according past history of some

diseases
Asthmatic Non-Asthmatic
Past History Children Children
(Multiple Responses) friesi0) (8l5%)
|
No. % No. % Odds Ratio |
Pneumonia & or Pleurisy 188 3686 | 734 23.32 1.79
Bronchiolitis S8 11.37 176 5.52 2.10
Tuberculosis 8 1.57 11 0.35 442
None 256 50.20 2267 71.11 0.43

(n =number of responses)
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Table (26-B): Distribution of the studied sample according to presence or absence of

direct contacts with pets/livestock

Asthmatic Children Non-Asthmatic Children
Pets Contact (n=517) (n=3073)
No. % No. %
Cats e 16 3.09 188 6.12
Camels 36 6.96 64 208
Dogs ' 33 6.38 237 77
Goats 15 290 32 1.04
Birds 8 1.55 119 3.88
Chickens and others 46 8.90 49 1.59
No direct contacts 363 70.22 2384 7758 |
Significance %2 =156.79, P < 0.05

(n =number of responses)
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Table (27-B): Distribution of the studied sample according to dealing with pets/

livestock

Asthmatic Children Non-Asthmatic Children
Pets contact ‘
No. % No. %
Daily contact 1 2.19 327 10.83
Occasional contact 129 25.64 307 10.17
Never 363 72.17 2384 79.00
Total 503 100.00 3018 100.00

Significance

%2 =119.53, P <0.05
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Table (28-B): Distribution of the studied sample according to child's associated

allergic conditions and development of bronchial asthma

Asthmatic Non-Asthmatic Odds
Associated | Children Children Ratio
Allergy (n=503) (n=3018)
No. % No. % OR
Hay fever 23 4.57 13 043 13.42
Rhinitis 42 835 57 | 189 | 5.57
Eczema 54 10.73 38 1.25 10.8
' Not associated
384 76.35 2910 96.42 08
with asthma
Significance P <0.05

(n =number of responses)
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Table (29-B): Indoor pollution and risk of bronchial asthma development/logistic

regression analysis

Odds Ratio | Standard Ervor
Variable D.F. | Significance
(95%. C.1.) (S.E.)
Father's smoking 52.5509 0.107 1 0.0000
Mother's smoking 0.5179 0.140 1 0.479
Brother’'s smoking 1.8271 0.264 1 0.485
Sister's smoking 0.2019 0.223 1 0.145
Child has his’her own bed room 1.53881 0.046 1 0.00
Separate Kitchen 0.3027 0.266 1 0.432
Pets at home 19.9804 0.113 1 0.0000




Table (30-B): Age at which the attack of bronchial asthma began

Age at which the attack of bronchial asthma began No. %
Under one year 211 4195
1-2 years 103 20.48
2-3 years 56 11.13
3-4 years 73 14.51
4-5 years 17 338
5-6 years 19 3.78
6-7 years 13 2.58
7+ year 1 2.19
: Total : 503 100.0
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Table (31): Multivariate analysis for Factors associated with asthma

Factors Odds Ratio 95% C.1
Age of onset of the disease <= 48 months 2.31 1-4.54
Age of onset of the disease <60 months F 7244 1.16-5; 16
Exclusive breast feeding in the 1st. 4 months 0.25 0.08-0.70
Past history of tuberculosis with asthma 5.26 1.70-16.20
Past history of bronchiolitis with asthma 5.26 1.70-16.204
Presence of associated allergies 7.5 1.64-34.48




Figure (1-B): Prevalence of Bronchial asthma among the studied sample
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Figure (2-B): Distribution of the studied sample according to their age
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Figure (3-B): Distribution of the studied sample according to their sex.
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Figure (4-B): Distribution of the studied sample according to their order of birth
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Figure (5-B): Distribution of the studied sample according to their original nationality
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Figure (6-B): Distribution of the studied sample according to father's educational
level
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Figure (7-B): Distribution of the studied sample according to mother's educational
level
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Figure (8-B): Distribution of the studied sample according to mother's history of
asthma, hay fever and eczema
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Figure (9-B): Distribution of the studied sample according to father's history of
asthma, hay fever and eczema.
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SECTION (5):

DISCUSSION



SECTION(5): DISCUSSION

Bronchial asthma is a reversible obstructive lung disease, caused by an increased
reaction of the airways to various stimuli. It is a chronic condition with acute exacerbations.
Asthma can be a life-threatening disease if not properly managed. It is estimated that 6.3
million children under 18 years of age have asthma; of which 4 million suffered from an
asthma attack or episode in the past year (WHO, 2003).

Bronchial asthma is a common and life-threatening problem affecting school children and
adolescents. Schoolteachers must be aware of this condition to educate their students, and to
provide assistance to manage such attacks (Al-Nasir, 2003).

The first epidemiological studies of asthma date back to the first half of the XXth
century. Since then a global increase in asthma prevalence has been revealed and there can be
no doubt that asthma is now a major health problem worldwide. Meanwhile, asthma
epidemiological studies are currently in the phase of that of cancer and coronary heart disease
at the mid of the 20" century when international comparisons of the prevalence of those
diseases revealed the major risk factors and formed the bases of the further research (Jogi,
2001).

UAE realized the importance of the problem and initiated a National Control Program
in 1990 (Asthma Newsletter, 1991).

This work was carried out on school children aged 7-12 years of Abu-Dhabi schools,

UAE, 2003 to study the environmental risk factors of bronchial asthma. The Analytical



Cross-Sectional design (ACSD) was chosen as a suitable method for the current research
Issuc as it can investigate the environmental risk exposure factors and bronchial asthma
simultancously in a representative sample of the school-aged students.

The present study revealed that the point prevalence (asthma at the time of the study
survey) of bronchial asthma among the studied children was 503 out of 3521 (14.28%)
(Figure, 1-B).

The prevalence of asthma has been reported to be increasing worldwide, but this apparent
trend continues to be debated. Changes in prevalence can be confounded by factors such as:
differing levels of awareness of the disease by health care providers and/or families; changes
in access to medical care; and changes in medical diagnosis.

A similar study was done by (Bener et al, 1993), in Dammam and Riyadh, Saudi Arabia.
The results showed that the prevalence was (11.86 %) in Riyadh and (6.54 %) in Dammam.
Our results are less than that found by (Colin et al, 1998), among the Australian primary
school children. They reported that asthma prevalence was (24.6%). The prevalence rate of
reported diagnoses of asthma among Omani primary school children was (10.5%) as reported
by (Bazdawi et al, 2003).

However, the prevalence of asthma in our study among the school-age children is consistent
with previous studies in many countries. ( Bjorkstén B, 1995)

The increase in asthma prevalence in our study may be explained by altered
diagnostic criteria, increase awareness of the disease, both among the general population and
physicians. A diagnostic shift from COPD to asthma may explain part of the increase in

asthma prevalence.
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An American study found increasing trends of asthma prevalence to parallel increases in the
broader category of chronic obstructive airway diseases (Vollmer et al. 1998).

A Danish study among young adults found no time trend in smoking habits or in mucus
production prevalence of asthmatic patients, suggesting that misclassification might not be
increasing (Hansen et al. 2000).

Sunyer and co-workers have recently reported a retrospective assessment of the incidence
rates of asthma in Europe by using the ECRHS dataset (Sunyer et al.2000), they found a
higher incidence of asthma in the younger cohorts.

As regard the sex differences, the result revealed that male children were suffering

more from asthma than girls (Table 2-B and Figure 3-B). This difference can be partly
attributable to sex differences in lung growth and airway geometry (de Marco et al, 2000
and Wassmer et al, 1997), but may also be connected to the sex-related differences in the
immune system.
Also boys tend to have higher incidence of acute respiratory tract infection than girls (Mont,
1974). Male sex was found to be a risk factor compared to female sex in a similar study done
by (Horwood, 1985) for children under 14. The prevalence of asthma among boys was found
double thatamong females.

The study revealed that most of the asthmatic and non-asthmatic children came the
second in the order of birth (Table 3-B), the analysis showed that the order of birth was not a
significant factor in the occurrence of bronchial asthma.

Our findings are similar to that reported in literature. In a study by Speight et al. (2000), it
was observed that, no association between the order of birth and development of bronchial

asthma.
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The present study revealed negative association between the mean number of brothers
and sisters on the development of bronchial asthma (Tables, 6-B & 7-B). Our results agree
with that of (Strachan, 2000, and Matricardi, 1998) who reported negative association.

On the other hand, a significant number of studies conducted around the world have found an
association between the mean number of brothers and sisters on the development of
bronchial asthma.

Schwartz (1994) reported a positive association between the number of sibling and the
occurrence of asthma. This association could result from genetic factors or a shared
environment.

Among the socio-demographic variables studied was the father's job. From our study

it is clear that father's job gives idea about the family income together with the mother's job
(Tables, 8-B & 9-B).
Schwartz (1990) showed increase of the prevalence of asthma among children who's their
father's has no job and inversely related to mother's job. It is likely that absent job of fathers
is associated with poor educational level, excessive smoking and other conditions reflecting
environmental pollution.

Our results suggest that father's and mother's educational level plays an important role
in asthma prevalence (Table, 10-B &11-B). In Alexandria (Egypt), (Sabry, 1998) and
(Selim et al, 2000) reported that paternal education is inversely proportional with bronchial
asthma occurrence. In a study of 499 families living in the Boston metropolitan area,
(Litonjua et al. 1999), found that low parental education (not higher than high school) was

an independent predictor of childhood asthma.
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The multiple logistic regression analysis of the effect of the different socio-
demographic variables on the development of bronchial asthma (Table 12-B) showed that
the child's age, sex. order of birth and original nationality were significant risk factors for the
development of bronchial asthma (p <0.05).

The work of (Vendo et al. 2000) in India revealed that child's age. sex, father's and
mother's education were the significant risk factors.

The study revealed that (15%) of mothers and (11.9%) of fathers of children with
bronchial asthma were asthmatic (Tables, 13-B &14-B). Sandford stated that Parental
asthma has been shown in several studies to be a strong predictor of asthma in the child.
({Sandford et al. 1996)

In a community-based sample of 770 children 5 to 9 yr of age from East Boston,
Massachusetts, Sherman and coworkers (1990) showed that the relative risk for asthma in
the index child was 1.95 (95% CI1 = 1.29 to 2.95) when at least one parent had asthma. The
risk for childhood asthma was also increased (RR = 1.61, 95% CI = 1.03 to 2.50) when one
of the parents had atopy (defined as either eczema or hay fever), but parental atopy was not
as strong a predictor as was parental asthma. (Defined as either eczema or hay fever), but
parental atopy was not as strong a predictor as was parental asthma.

In a study of 6.665 families of 9- to 1 1-years-old children in Munich and Southern Bavaria,
Dold and coworkers (1992), similarly found that the risk for asthma in the child was
increased when one parent had asthma (OR = 2.6, 95% Cl = 1.7 to 4.0). However, the risk
related to maternal asthma (OR = 1.5, 95% Cl = (.7 to 2.7) was not as great as that related to

paternal agthma (OR =4.4,95% Cl = 2.5 to 7.8).
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The study revealed that 2.8% and 5 % of mothers of asthmatic children were having
hay fever and eczema respectively (Tablel3-B & Figure 8-B), while 1.8% and 6.0% of
fathers of the same children were complaining of hay fever and eczema respectively (Table
14-B & Figure 9-B).

In a study of 6-to l4-yrars-old schoolchildren in the United Arab Emirates (UAE) by
Abdulrazzaq et al. (1995), the risk for asthma conferred by a maternal history of asthma
(RR = 2.67, 95% CI = 1.65 to 4.35) was about the same as that conferred by a paternal
history of asthma (RR = 2.85, 95% CIl = 1.81 to 4.49). In addition, both maternal allergic
rhinitis and eczema also significantly increased the risk for childhood asthma, whereas a
paternal history of these conditions was not related to childhood asthma.

In our study the risk of paternal asthma was also confirmed by doing logistic regression
analysis (O.R. 12.153. p <0.0005, mother's asthma & O.R. 20.276, p <0.0000, father's
asthma) as presented in (Table 18-B).

The children in our study were younger on average than those in the previously
mentioned studies of German and UAE schoolchildren, and this age difference may explain
why we found a stronger effect of maternal than of paternal asthma.

Our results are consistent with the hypothesis that there may be preferential inheritance of
allergic diseases through the maternal line and suggest that this phenomenon is manifested
early in the life of the child (Ruiz et al. 1992).

Our results, in conjunction with the results of the studies cited above, lead us to
speculate that perhaps the maternal condition exerts a stronger effect early in the life of the
child, whereas the paternal condition may be involved in the development of asthma in later

life.
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Cookson and colleagues (1992) suggested preferential inheritance of atopy through the
maternal line by showing excess sharing of the maternal 11q13 allele among affected sibling
pairs.

Other investigators, however, have been unable to demonstrate differences in the sharing of
paternal and maternal alleles at 11q13 (Coleman et al. 1993).

Genctic mechanisms Such as paternal genomic imprinting (Doull et al. 1996), and the Carter
effect (Happle et al., 1982), which have been shown to operate in other diseases, have been
proposed to explain the preferential inheritance through the maternal line, but thus far no
evidence indicates that these mechanisms are operative in asthma or in other allergic
diseases.

In addition to genetic inheritance, mechanisms for conferring early-life risk
preferentially through the maternal line may include transplacental transfer of antigens,
maternal antibodies, or maternally derived cytokines (Doull et al. 1996), leading to the
reported association between maternal history of allergy and high neonatal serum IgE levels
(Hamada K. et al. 2003, Ruiz et al. 1992).

Therefore. factors that modulate the maternal immune system during pregnancy are thought
to be active in the development of allergic disease in the offspring (Warner et al., 1997).
These mechanisms exert their greatest effect early in life and may lead to earlier onset of
allergic disease.

Furthermore, inheritance by either genetic or environmental mechanisms may vary not only
by age but also by type of atopic disease. Because of the cross-sectional design of this

analysis. the lack of biologic markers, and the lack of information regarding maternal
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exposures during pregnancy, we are unable to draw definite conclusions about the reasons for
the differential effects of maternal and paternal asthma on childhood asthma.

[n summary, although asthma and other allergic conditions often go together, children are
morce likely to develop atopic discases similar to those of their parents. The explanation may
be different inheritance patterns for asthma and the other atopic diseases. Furthermore, our
study adds to the evidence for preferential inheritance of early-childhood asthma along
maternal lines. Whether this effect is due to genetic factors. placental transfer of maternal
factors. and/or exposure to environmental influences is not known and will need to be studied
further.

The result of the study illustrated a significant association between fathers and
brothers smoking and development of bronchial asthma among the studied children (chi
square 58.99. P < (.0S), (Table 19-B). The link between tobacco smoke and asthma has been
the subject of many epidemiological studies and research programs, worldwide and non-
smokers cxposed to passive smoking, (also known as environmental tobacco smoking or
ETS) have been found to be adversely affected.

Recent research from Finland has shown that passive smoking plays a role in the
development of childhood asthma. Researchers found that subjects exposed to tobacco smoke
in the workplace were twice as likely to develop asthma as those who were not exposed,
(Jaakkola et al. 2001).

Asthma is the commonest chronic illness of childhood, affecting between 10-15% of
children. There is considerable evidence that passive smoking increases the frequency and

severity of symptoms in children with asthma™ (Royal College of Physician, 1992).
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The bronchial tubes of children are smaller and their immune systems are less

developed. making them more likely to develop respiratory illness when exposed to
environmental tobacco smoke. Because they have smaller airways. children breathe faster
than adults and conscquently breathe in more harmful chemicals per pound of their weight
than an adult would in the same amount of time.
In an analysis of data on 4,000 children aged ()-5 years, it was found that father smoking of
more than 10 cigarettes a day was associated with higher rates of asthma, an increased
likelihood of using asthma medication, and an earlier onset of asthma than was observed in
children of non-smoking fathers.

Research has also shown that when children have been hospitalized for acute asthma
and return to a home where there is a smoker, their recovery is impaired. 82 per cent of
children that went home to non-smoking households had less than 1 symptomatic day per
week compared with smokers with only 27 per cent of the children who went home to
households with smokers (Lewis et al.1995).

The UK government appointed Scientific Committee on Tobacco and Health
(SCOTH) concluded in its 1998 report: “Smoking in the presence of infants and children is a
cause of serious respiratory illness and asthma attacks™.

The World Health Organization (WHOQO) convened an International Consultation on
Environmental Tobacco Smoke (ETS) and Child Health in (1999). The Consultation brought
together experts from developed and developing countries to examine the health effects of
ETS on child health and to recommend interventions to reduce these harmful effects and
eliminate children’s exposure. The final conclusions of the Consultation state Both asthma

and respiratory systems (wheeze, cough, phlegm) are increased among children whose
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parents smoke. on the basis of over 60 studies of school-aged children. The pooled relative
risks for cither parent smoking range from 1.2 to 1.4.”

In 1986 in the United States, a comprehensive review of the health effects of

exposure to passive smoking was published by the US Surgeon General (US Environmental
protection Agency 1986).
The report concluded that ETS could be causally associated with respiratory illnesses,
including lung cancer. childhood asthma and lower respiratory tract infections. Following on
from this study. in 1992 the US Environmental Protection Agency undertook a broad review
of the major health effects associated with ETS. The findings of the review state: ETS
exposure is causally associated with additional episodes and increased severity of symptoms
in children with asthma. This reports estimates that 200,000 to 1,000,000 asthmatic children
have their condition worsened by exposure to ETS.™

As regard the child bedroom status (crowding index), it was noted that increase the
number of persons/room is a risk factor for development of bronchial asthma (Table 20-B).
This can be explained that increase of the C.I. enhances chest infection and this leads to
increase of the bronchial hyper-responsiveness together with increase poor quality of air.
Vaughan-Williams E et al; (1989) and Anderson HR et al. (1994) proved that smaller size
home and increase of C.I. were all associated factors with increase rates of childhood asthma.

As regard the type of feeding in the Ist. three months of life (Table 22-B), it was
observed that absence of breast-feeding is associated with development of bronchial asthma.
Moreover, multivariate analysis for the factors associated with asthma (Table 31-B)

evidenced that exclusive breast-feeding in the Ist. 4 months has a protective effect against
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bronchial asthma development. Zeiger et al (1986). Critically evaluated 16 studies out of
which 9 prospective studies showed benefit and 7 showed lack of effect.

A recent study by Wright et al. (1999) has demonstrated that breast-feeding was most
protective against wheezing lower respiratory tract illness early in life. Breastfeeding may
decrease allergic sensitization by reducing both exposure and intestinal absorption of food
allergens. The protective role of human breast milk immunoglobulin, especially serum IgA,
in inhibiting absorption of antigenic substances has been documented in human neonate
Kerner et al. (2000).

As regard the presence of allergy to food and medicine (Table 24-B), it was observed
that asthmatic children were having sensitivity to food and medicine than non-asthmatic
children. This finding is in accordance with the result of Lindfors et al. (1995) who found
that allergy to food such as cow milk and some medication was frequent among children with
bronchial asthma.

As regard the presence of past history of some diseases (Table 25-B), it was observed
that Pneumonia and/or pleurisy, bronchiolitis and Tuberculosis were higher among the
asthmatic group than among the non-asthmatic group. In our study bronchiolitis was
associated with development of asthma.

Numerous studies both retrospective and prospective have been performed evaluating the
persistence of both clinical airway symptoms and the presence of functional airway
abnormalities later in life (Hogg, 1992 and Strachan & Carey, 1995).

All these suggested a positive relation between bronchiolitis during infancy and development

of recurrent wheezing in later life. There are no studies to link past infection with



Mycobacterium tuberculosis and asthma. In a study on 200 children presenting with acute
wheeze, 20% of the patients were found to have active tuberculosis (Pherwani et al., 1992).
Another study on bronchial challenge with Purified Protein Derivative (PPD) suggested
presence of Type | Arthus type of IgE mediated allergic reaction to PPD in 59% in asthmatic
and 12% in children with pulmonary tuberculosis. None of the children with extra pulmonary
tuberculosis and controls had abnormal bronchial challenge to PPD. On the basis of positive
bronchial challenge with PPD and detection of PPD specific IgE in serum of children with
asthma and pulmonary tuberculosis, it was concluded that Arthus type IgE mediated reaction
was responsible for hyper-reactivity of airways in some children with asthma (Pherwani et
al., 1992).

In a recent report, Shirakawa et al. (2001), observed an inverse association between
tuberculin response and atopic disorders.

As regard the presence of pets (Table, 26-B) and dealing with pets (Table, 27-B)
were found to be risk factor for the development of bronchial asthma and a statistically
significant difference was found between the asthmatic and non-asthmatic group. Strachan
& Carey, (1995) showed that pet ownership was associated with severe asthma.

As regard the presence of associated allergic conditions (Table 28-B). The most
frequent associated allergic condition among the asthmatic & non-asthmatic children was
Rhinitis. And there is strong association between other histories of allergic disease such as
recurrent rhinitis, atopic dermatitis and development of asthma were had been reported in
other studies (Anderson HR et al., 1986 & Foucard et al. 1984).

As regard the age at which the asthma began (Table, 30-B), our results suggest that

earlier the onset of symptoms more frequency was the disease. In literature most studies
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showed no correlation between age of onset of wheezing in children and persistence of
symptoms into later childhood/adulthood or severity (Samet et al., 1983). Lebowitz et al.
(1998) have shown that children with the onset of symptoms later in childhood were at a

higher risk for ongoing symptoms than those with onset in first two years of life.
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SECTION (6): CONCLUSIONS

Asthma is one of the most common chronic diseases worldwide, and its prevalence is

known to be increasing, particularly among children. The present study was conducted to

study the effect of some environmental risk factors on the development of Bronchial Asthma

among primary schools in Abu Dhabi city, UAE.

The result of the following study revealed the following conclusions:

1.

V.

VL

VIL

VIIIL.

The mean age of the asthmatic and non-asthmatic children were nearly the same (8.78
+ 1.51& 8.77 + 1.52) years respectively.

The majority of asthmatic children developed the symptoms during the first two years
of life (42.0% under one year & 2().5% between 1-2 years).

Bronchial asthma was more among male children (54.67%) than females (45.53%).
Most of the children were having the nationality of the UAE (90).8% among asthmatic
& 85.2% among non-asthmatic). The 2™ nationality noticed was the Omani children
(5.2% among asthmatic & 7.7% among non-asthmatic).

The majority of the studied children were born in the UAE (96.82% among asthmatic
& 96.92% among non-asthmatic).

About 12.7% of the fathers of asthmatic children without job compared to and 9.5%
of the non-asthmatic fathers.

Most of the father's and mother's educational level were preparatory education.

The multiple logistic regression analysis of the effect of the different socio-
demographic variables on the development of bronchial asthma showed that the
child's age, sex, order of birth and original nationality were significant risk factors for

the development of bronchial asthma.
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XI.

XIL

XI11.

XIV.

XV.

XVI.

XVIL.

Paternal history of asthma was more among asthmatic children, 15% of their mother

and 11.9 of their fathers were asthmatic

Father's smoking was (56%) and (37.9%) of the asthmatic and nun-asthmatic groups
respectively.

Crowding Index (C.1=1/3.) was .27.2% asthmatic and (C.1=1/4) of (21.3%) compared
to of the nun-asthmatic children.

About (6.65%) of the asthmatic children exposed to passive smoking compared to
(3.83%) of non-asthmatic children.

Practice of exclusive breast-feeding in the Ist. 3 months of life was more among non-
asthmatic children (69.87%) than asthmatic children (53.2%).

Pneumonia and/or pleurisy, bronchiolitis and Tuberculosis were higher among the
asthmatic group (37.4%, 10.2% & 1.6% - respectively) than among the non-asthmatic
group (24.4%, 5.9% & 0.4% - respectively).

Asthmatic children were more exposed to chicken and other pets than non-asthmatic

children.

The most frequent associated allergic condition among the asthmatic & non-asthmatic
children was Rhinitis (7.2% & 3.4%) respectively.

Multiple logistic regression analysis of the indoor pollution on the development of
bronchial asthma among children illustrated that father's smoking and presence of
pets at home were significant risk factors for the development of bronchial asthma (p

<0.05).
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SECTION (7): RECOMMENDATIONS:

Based on the above-mentioned conclusions, one can recommend the followings:

.

1v.

V1.

In medical management and planning of school health services measures to
improve adjustment and quality of life of children with asthma, various aspects of
asthma severity, notably the studied significant risk factors should be considered.
Smoking cessation and pet avoidance should be advised for the unstable asthma.
Asthma educational programs incorporate and validate "lived experiences” in the
UAE schools, as well as skills that foster self-empowerment are important for the
health promotion of children with bronchial asthma.

Medical and environmental activists narrow the gap between their respective
projects and work together to combat asthma Reinvigorating inner city
neighborhoods to provide the community with open spaces which can help to
foster positive perceptions of outdoor environments

Apart from asthma-specific features and given the fact that there are very few
asthma cross-sectional studies have been conducted in UAE, this thesis with the
others can contribute to the development of an evidence-based community
approach for proper planning of health care of children with asthma.

More comparative and community-based studies are needed to determine
differences among the various seasons, geographical areas and ethnic groups in
UAE. Also, trend analysis studies and health care delivery needs assessment are

needed.

117



SECTION (8):

REFERENCES



SECTION (9): REFERENCES

Abdulrazzaq YM, Bener A, DeBuse P, 1995. Pet ownership in the UAE: its effect on
allergy and respiratory symptoms, JJ Asthma. 32(2): 117-24.

Aberg N, 1989. Asthma and allergic rhinitis in Swedish conscripts. Clinl Exp Allergy. 19:59-
63.

Abramson M, Kutin J, and Czarny D, Walters EH, 1996, The prevalence of asthma and
respiratory symptoms among young adults: is it increasing in Australia? .JJ Asthma.33:189-96.
Abramson M, Kutin JJ, Raven J, Lanigan A, Czarny 1), and Walters EH, 1996, Risk
factors for asthma among young adults in Melbourne, Australia. Respirology. 1:291-7.
Agarwal AK, and Shah A, 1997, Menstrual-linked asthma. ./ Asthma. 34:539-45.

Alm JS, Lilja G, Pershagen G, and Scheynius A, 1997, Early BCG vaccination and
development of atopy. Lancet. 350:400-3.

Al-Nasir, 2003, Epidemiology of bronchial asthma among school boys in Al-Khobar city,
Saudi Arabia .Saudi med.journal 139:267-272.

Althuis MD, Sexton M, and Prybylski D, 1999, Cigarette smoking and asthma symptom
severity among adult asthmatics. .J Asthma. 36:257-64.

Anderson HR, Butland BK, Strachan DP, 1994, Trends in the prevalence and severity of
childhood asthma. BM.J; 308: 1600-4 .

Anderson HR, 1989, Is the prevalence of asthma changing? Arch Dis Child; 64: 17-27.
Anderson HR, Bland JM, Patel S, Packham C, 1986,The natural history of asthma in

childhood. .J E pidemiol Community Health; 40): 121-129.

118



Annema J'T, Sparrow D, and O'Connor GT, Rijcken B, koeter GH, Postma DS, Weiss
ST, 1995, Chronic respiratory symptoms and airway responsiveness to methacholine are
associated with eosinophilia in older men: the Normative Aging Study. Eur Respir 1. 8:62-9.
Anto JM, 1998, Methods to assess and quantify BHR (bronchial hyper-responsiveness) in
cpidemiological studies. Clin Exp Allergy.28 Suppl 1:13-4.

Asthma Newsletter. 1991, Incidence of bronchia asthms. National UAE asthma control
program. No.9: 6.

Asher MI, Keil U, Anderson HR, Beasley R, Crane J, Martinez F, Mitchell EA, Pearce
N, Sibbald B, and Stewart AW, 1995, International Study of Asthma and Allergies in
Childhood (ISAAC): rationale and methods. Eur Respir J. 8:483-91.

Asher MI, and Weiland SK,1998, The International Study of Asthma and Allergies in
Childhood (ISAAC).ISAAC Steering Committee. Clin Exp Allergy. 28 Suppl 5:52-66.
Bazdawi M. S.,,Al-Riyani,Omar A. S. Al-Rawas,Asiya A. Al-Riyami,Lyla G. Jasim,Ali J.
Mohammed,2003, A relatively high prevalence and severity of asthma, allergic rhinitis and
atopic eczema in schoolchildren in the Sultanate of Oman. Respirology J. 8(1):69-76

Beasley R, Crane ], Lai CK, and Pearce N, 2000, Prevalence and etiology of asthma. ./
Allergy Clin Immunol. 105:S466-S597.

Bener A, Al-Jawadi TQ, Ozkaragoz F, Anderson JA., 1993 Jan-Mar, Prevalence of
asthma and wheeze in two different climatic areas of Saudi Arabia. Indian ] Chest Dis Allied
Sci. 35(1): 9-15.

Bjorkstén B, 1997, The environment and sensitisation to allergens in early childhood. Ped

Allergy Immunol. 8:32-9.

119



Bjorkstén B, Naaber P, Sepp E, and Mikelsaar M, 1999, The intestinal microflora in
allergic Estonian and Swedish 2-year-old children. Clin Exp Allergy. 29:342-6.

Bjornsson E, Hjelm E, Janson C, Fridell E, and Boman G, 1996, Serology of respiratory
viruses in relation to asthma and bronchial hyper-responsiveness. Uppsala J Med Sci.
101:159-68.

Bjornsson E, Hjelm E, Janson C, Fridell E, and Boman G, 1996, Serology of chlamydia
in relation to asthma and bronchial hyper-responsiveness.Scand J Infect Dis. 28:63-9..55
Bjornsson E, Norback D, Janson C, Widstrom J, Palmgren,U, Strom G, and Boman G,
1995, Asthmatic symptoms and indoor levels of micro-organisms and house dust mites. Clin
Exp Allergy. 25:423-31.

Bjornsson E, Plaschke P, Norrman E, Janson C, Lundback B, Rosenhall A, Lindholm
N, Rosenhall L, Ber-glund E, and Boman G, 1994, Symptoms related to asthma and
chronic bronchitis in three areas of Sweden.49 Serum eosinophil cationic protein in relation
to bronchial asthma in a young Swedish population.Ewr Respir.J. 7:2146-53.

Bjorksten B, 1997, Environmental issues in childhood asthma. Eur Respir Rev: 7: 11-14
Bjornsson E, Janson C, Hakansson L, Enander I, Venge P, and Boman G, 1994, Serum
eosinophil cationic protein in relation to bronchial asthma in a young Swedish population.
Allergy. 49:730-6.

Bjornsson E, Janson C, Hakansson L, Enander I, Venge P, and Boman G, 1996,
Eosinophil peroxidase: a new serum marker of atopy and bronchial hyper-responsiveness.
Respir Med. 90:39-46.

Black PN, and Sharpe S, 1997, Dietary fat and asthma: is there a connection? Eur Respir J.

10:6-12.

120



Blanc PD, and Toren K, 1999, How much adult asthma can be attributed to occupational
tactors? Am J Med. 107:580-7.

Bodner C, Anderson W], Reid TS, and Godden DJ, 2000, Childhood exposure to
infection and risk of adult onset wheeze and atopy. Thorax. §5:383-7.

Bolte G, Frye C, Hoelscher B, Meyer I, Wjst M, and Heinrich J, 2001, Margarine
consumption and allergy in children. Am.J Respir Crit Care Med. 163:277-9.

Bousquet J, Corrigan CJ, and Venge P, 1998, Peripheral blood markers: evaluation of
inflammation in asthma. Eur RespirJ. 26:42S-8S

Brabick L, Breborowicz A, Dreborg S, Knutsson A, Pieklik H, and Bjorkstén B, 1994,
Atopic sensitization and respiratory symptoms among Polish and Swedish school children.
Clin Exp Allergy. 24:826-35.

Brabidck L, Breborowicz A, Julge K, Knutsson A, Riikjirv, MA, Vasar M, and
Bjorkstén B, 1995, Risk factors for respiratory symptoms and atopic sensitisation in the
Baltic area. Arch Dis Child. 72:487-93.

Burney P, 1987, diet rich in sodium may potentiate asthma. epidemiologic evidence for a
new hypothesis. Chest. 91:143S-8S.

Burney P, 1988, Why study the epidemiology of asthma? Thorax: 43: 42-52.

Burney PG, Britton JR, Chinn S, Tattersfield AE, Papacosta AQ, Kelson MC,
Anderson F, and Corfield DR, 1987, Descriptive epidemiology of bronchial reactivity in an
adult population: results from a community study. Thorax. 42:38-44.

Burney P, and Chinn S, 1987, Developing a new questionnaire for measuring the

prevalence and distribution of asthma. Chest. 91:79S-83S.

121



Burney PG, Chinn S, and Rona RJ, 1990, Has the prevalence of asthma increased in
children? Evidence from the national study of health and growth 1973-86.8M.J. 300:1306-10).
Burney PG, Luczynska C, Chinn S, and Jarvis D, 1994, The European Community
Respiratory Health Survey. Eur Respir .J. 7:954-60).

Burney P, Luczynska C, Chinn S, Jarvis D, and Lai E, 1996, Variations in the prevalence
of respiratory symptoms, self-reported asthma attacks, and use of asthma medication in the
European Community Respiratory Health Survey (ECRHS). Eur Respir J. 9:687-95.

Burney P, Malmberg E, Chinn S, Jarvis D, Luczynska C, and Lai E, 1997, The
distribution of total and specific serum IgE in the European Community Respiratory Health
Survey..J All Clin Immunol.99:314-22.

Burr ML, Butland BK, King S, and Vaughan-Williams E, 1989, Changes in asthma
prevalence: two surveys 15 years apart. Arch Dis Child. 64:1452-6.

Burrows B, Lebowitz MID), Barbee RA, and Cline MG, 1991, Findings before diagnoses of
asthma among the elderly in a longitudinal study of a general population sample. J Allergy
Clin Immunol. 88:870)-7.

Brunekreef B, 1992, Damp housing and adult respiratory symptoms. Allergy. 47:498-502.
Chandler MH, Schuldheisz S, Phillips BA, and Muse KN, 1997, Premenstrual asthma: the
effect of estrogen on symptoms, pulmonary function, and beta 2-receptors.
Pharmacotherapy. 17:224-34.

Chinn S, Burney PG, Britton JR, Tattersfield AE, and Higgins BG, 1993, Comparison of
PD20 with two alternative measures of response to histamine challenge in epidemiological

studies. Eur Respir J. 6:670-9.



Chinn S, Burney P, Jarvis 1), and Luczynska C, /997, Variation in bronchial
reSponsiveness in the European Community Respiratory Health Survey (ECRHS). Eur
Respir 1. 10:2495-501.

Chinn S, Burney P, Sunyer J, Jarvis ), and Luczynska C, 1999, Sensitization to
individual allergens and bronchial responsiveness in the (ECRHS). European Community
Respiratory Health Survey. Eur Respir J. 14:876-84.

Chen Y, Dales R, and Krewski D, 2001, Leisure-time energy expenditure in asthmatics and
non-asthmatics. Respir Med. 95:13-8.

Chinn S, Jarvis D, Luczynska C, and Burney P, 1998, Individual allergens as risk factors
for bronchial responsiveness in young adults. Thorax. 5§3:662-7.

Chinn, S. and Sunyer, J, 2000, Bronchial hyper-responsiveness. Eur Respir Mon. 15:199-

21

1]

Chowgule RW, Shyte V, Parmar J, Bhosale A, Khandagale M, Phalnikar S, and Gupta
P, 1998, Prevalence of Respiratory Symptoms, Bronchial Hyperreactivity, and Asthma in a
Megacity. Results of the European Community Respiratory Health Survey in Mumbai
(Bombay). Am J Respir Crit Care Med. 158:547-54.

Coleman, R. R., C. Trembath, and J. 1. Harper. (1993). Chromosome |1q and atopy
underlying atopic eczema. Lancet 341: 1121-1122

Colin, R., and U. W. Schnyder. (1998): Evidence for the Carter effect in atopy. /nt.
Arch.Allergy Appl. Immun. 68: 90-92

Cook DG, and Strachan DP; 1999, Health effects of passive smoking-10: Summary of
effects of parental smoking on the respiratory health of children and implications for

research. Thorax. 54:357-66.

123



Cookson, W. M., R. P. Young, A. J. Sandtord, M. F. Moffatt, T. Shirakawa, P. A.
LeSouef, Y. Nakamura, ;. M. Lathrop, and J. M. Hopkin, 1992, Maternal inheritance of
atopic IgE responsiveness on chromosome 11q./.ancet 340:381-384.

Coultas DB, 1998, Health cffects of passive smoking.8.Passive smoking and risk of adult
asthma and COPD: an update. Thorax. 53:381-7.

Dahl R, 1993, Monitoring bronchial asthma in the blood. Allergy. 48:77-8().

De Marco R, Cerveri I, Bugiani M, Ferrari M, and Verlato G, 1998, An undetected
burden of asthma in Italy: the relationship between clinical and epidemiological diagnosis of
asthma. Ewr Respur J. 11:599-605

De Marco R, Locatelli F, Sunyer J, and Burney P, 2000, Differences in incidence of
reported asthma related to age in men and women. A retrospective analysis of the data of the
European Respiratory Health Survey. Am J Respir Crit Care Med. 162:68-74.

Dold. S., M. Wjst, E. von Mutius, P. Reitmeir, and E. Stiepel, 1992, Genetic risk for
asthma, allergic rhinitis, and atopic dermatitis. Arch. Dis. Child. 67:1018-1022.

Doull, 1. J. M, 1996. Maternal inheritance of atopy? Clin. Exp. Allergy 26: 613-615.

Duffy DL, Mitchell CA, and Martin NG, 1998, Genetic and environmental risk factors for
asthma: a cotwin-control study. Am .J Respir Crit Care Med. 157:840-5.

Duhme H, Weiland SK, Rudolph P, Wienke A, kramer A, and Keil U, 1998, Asthma
and allergies among children in West and East Germany:a comparison between Munster and
Greifswald using the ISAAC phase 1 protocol. International Study of Asthma and Allergies
in Childhood. Eur Respir.J. 11:840-7.

Dunder T, Kuikka L, Turtinen J, Rasanen M, and Uhari M, 2001, Diet, serum fatty

acids, and atopic disease in child-hood. Allergy. 56:425-8.



ECRHS, 1996. European Community Respiratory Health Survey. Variations in the
prevalence of respiratory symptoms, self-reported asthma attacks, and use of asthma
medication in the European Community Respiratory Health Survey (ECRHS). Eur Respir J.
9:687-95.

ECRHS-Italy, 1998, European Community Respiratory Health Survey -ltaly. Determinants
of bronchial responsiveness in the European Community Respiratory Health Survey in Italy:
cvidence of an independent role of atopy, total serum IgE levels, and asthma symptoms.
Allergy. 5§3:673-81.

ETS, 1999, International Consultation on Environmental Tobacco Smoke (ETS) and Child
Health Consultation Report, Tobacco Free Initiative, World Health Organization 11-14
January 1999, Geneva

Ferrari M, Poli A, Olivieri M, Tardivo S, Biasin C,Balestreri I, Dal,Molin G, Lo CV,
and Campello C, 2000, Sero-prevalence of Chlamydia pneumoniae antibodies in a young
adult population sample living in Verona. European Community Respiratory Health Survey
(ECRHS) Verona. Infection. 28:38-41.

Fishwick D, Pearce N, D'Souza W, Lewis S, Town I, Armstrong R, Kogevinas M, and
Crane J, 1997, Occupational asthma in New Zealanders: a population based study. Occup
Environ Med. 54:301-6.

Fluge O, Omenaas E, Eide GE, and Gulsvik A, 1998, Fish consumption and respiratory
symptoms among young adults in a Norwegian community. Eur Respir J. 12:336-40.
Foucard T, and Sojberg , 1984, A prospective 12 years follow up study of children with

wheezy bronchiolitis. Acta Pediatr Scand; 73: 577-583.



Fuso L, De Rosa N1, Corbo GM, Valente S, Forastiere F, Agabiti N, and Pistelli R, 2000),
Repeatability of the ISAAC video questionnaire and its accuracy against a clinical diagnosis
of asthma. Respir Med. 94:397-403.

Gelber LE, Seltzer LLH, Bouzoukis JK, Pollart SM, Chapman MD, and Platts-Mills TA,
1993, Sensitization and exposure to indoor allergens as risk factors for asthma among
patients presenting to hospital Am Rev Respir Dis. 147:573-8.

GINA: Global Initiative for Asthma (1995), Global strategy for asthma management and
prevention. NHLBI/WHO Workshop Report, Washington, DC: National Institute of Health.
Greer JR, Abbey DE, and Burchette RJ, 1993, Asthma related to occupational and
ambient air pollutants in nonsmokers..J Occup Med. 35:909-15.

Gulsvik A, 1979, Prevalence and manifestations of obstructive lung disease in the city of
Oslo. Scand J Respir Dis. 60:286-96.

Halfon N, Newacheck PW, 1986, Trends in the hospitalisation for acute childhood asthma,
197084. Am J Public Health: 76: 130811

Hamada K, Suzaki Y, Goldman A, Ning YY, Goldsmith C, Palecanda A, Coull B,
Hubeau C, Kobzik L.2003, Allergen-Independent Maternal Transmission of Asthma
Susceptibility J. Immunol., 170(4):1683-9

Happle, R., and U. W. Schnyder. 1982, Evidence for the Carter effect in atopy. Int. Arch.
Allergy Appl. Immun. 68: 90)-92.

Higgins MW, Keller JB, and Metzner L, 1977, Smoking, socioeconomic status, and
chronic respiratory disease. Am Rev Respir Dis. 116:403-10).

Hogg JC, 1992, Persistent and latent viral infections in pathology of asthma, Am Rev Respir

Dis; 145: 7-9S.

126



Hansen EF, Rappeport Y, Vesthbo J, and Lange P, 2000, Increase in prevalence and
severity of asthma in young adults in Copenhagen. Thorax. 55:833-6.47

Heederik,D, 2000, Epidemiology of occupational respiratory diseases and risk factors. Eur
Respir Mon. 15:429-447.

Heinrich J, Holscher B, Bolte G, and Winkler G, 2001, Allergic sesnitization and
dict:ecological analysis in selected European cities. Eur Respir J. 17:395-402.

Heinrich J, Nowak D, Wassmer G, Jorres R, Wjst M, Berger J, Magnussen, H, and
Wichmann HE, 1998, Age-dependent differences in the prevalence of allergic rhinitis and
atopic sensitization between an eastern and a western German city. Allergy. §3:89-93.
Heinrich J, Popescu MA, Wjst M, Goldstein 1F, and Wichmann HE, 1998, Atopy in
children and parental social class. Am J Public Health. 88:1319-24.

Heinrich J, Richter K, Magnussen H, and Wichmann HE, 1998, Is the prevalence of
atopic diseases in East and West Germany already converging? Eur .J Epidemiol. 14:239-45.
Hesselmar B, Aberg N, Aberg B, Eriksson B, and Bjiorkstén B, 1999, Does early exposure
to cat or dog protect against later allergy development? Clin Exp Allergy. 29:611-7.

Hirsch T, 1999, Indoor allergen exposure in west and East Germany:a cause for different
prevalences of asthma and atopy? Rev Environ Health. 14:159-68.

Hodge L, Salome CM, Peat JK, Haby MM, Xuan W, and Woolcock AJ ,1996,
Consumption of oily fish and childhood asthma risk. Med J Aust. 164:137-40.

Holt PG, Sly PD, and Bjorkstén B, 1997, Atopic versus infectious diseases in childhood: a
question of balance? Ped Allergy Immunol. 8:53-8.

Horrobin DF, 1987, Low prevalences of coronary heart disease (CHD), psoriasis, asthma

and rheumatoid arthritis in Eskimos: are they caused by high dietary intake of



cicosapentaenoic acid (EPA). a genetic variation of essential fatty acid (EFA) metabolism or

a combination of both? Med Hypotheses. 22:421-8.

Horwood L.J, 1985, Fergusson DM, Shannon FT. Social and familial factors in the

development of early childhood asthma. Pediatrics 75(5): 859-868.

Huovinen E, Kaprio J, Laitinen LA, and Koskenvuo M, 2001, Social predictors of adult
asthma: a co-twin case-control study. Thorax. $6:234-6.

Hu I'B, Persky V, Flay BR, and Richardson J, 1997, An epidemiological study of asthma
prevalence and related factors among young adults. J Asthma. 34:67-76.

ICRDMA, 1992, International consensus report on diagnosis and management of asthma.
Allergy. 47:1-5.

ISAAC, 1998, Worldwide variations in the prevalence of asthma symptoms: the
International Study of Asthma and Allergies in Childhood (ISAAC). Eur Respir J. 12:315-

3

N

Jaakkola, M.S, 2000, Environmental tobacco smoke and respiratory diseases. Eur. Respir.

15:322-383..52

n
N

Jaakkola JJK, Nafstad P, Magnus P.,2001 Environmental tobacco smoke, parental atopy
and childhood asthma. Environ Health Perspect 109:570-582.

Janson C, Chinn S, Jarvis D, and Burney P, 1997, Physician-diagnosed asthma and drug
utilization in the European Community Respiratory Health Survey. Eur Respir J. 10:1795-
802.

Janson C, Chinn §, Jarvis D, Zock JP, Toren K, and Burney P, 2001 Dec, Effect of

passive smoking on respiratory symptoms, bronchial responsiveness, lung function and total

128



serum IgE in the European Community Respiratory Health Survey. Lancer. 358(9299):2103-
9.

Jarvis ), Lai E; Luczynska C, Chinn S, and Burney P, 1994, Prevalence of asthma and
asthma-like symptoms in young adults living in three east Anglian towns. Br .J Gen Pruct.
44:493-7.

Jarvis D, 1999, Gas cooking and respiratory disease. Thorax. 54:1054.

Jarvis D, Chinn S, Luczynska C, and Burney P, 1996, Association of respiratory
symptoms and lung function in young adults with use of domestic gas appliances. Lancet.
347:426-31.

Jarvis D, Chinn S, Sterne J, Luczynska, C, and Burney P, 1998, the association of
respiratory symptoms and lung function with the use of gas for cooking. European
Community Respiratory Health Survey. Eur Respir J. 11:651-8,50)

Jarvis D, Luczynska C, Chinn S, and Burney P, 1995, the association of age, gender and
smoking with total IgE and specific IgE. Clin Exp Allergy. 25:1083-91.

Jarvis D, Chinn S, Luczynska C, and Burney P, 1997, The association of family size with
atopy and atopic disease. Clin Exp Allergy. 27:240-5.

Jenkins MA, Clarke JR, Carlin JB, Robertson CF, Hopper JL, Dalton MF, Holst DP,
Choi K, and Giles GG, 1996, Validation of questionnaire and bronchial hyper-
responsiveness against respiratory physician assessment in the diagnosis of asthma. /nt J
Epidemiol. 25:609-16.46

Jindal SK, Gupta D, and Singh A, 1994, Indices of morbidity and control of asthma in

adult patients exposed to environmental tobacco smoke. Chest. 106:746-9.



Jogi R, 2001, Asthma: Respiratory Symptoms, Atopy and Bronchial Hyperresponsiveness in
Young Adults in Estonia and Sweden, Acta Universitatis Upsaliensis, Uppsala, Sweden, pp
11-18

Kauffmann, F and Becklake, M.R, 2000, Sex and gender. Eur Respir Mon. 15:288-30)4.
Kauffmann F, Neukirch F, Annesi 1, Korobaeff M, Dore MFK, and Lellouch J, 1988,
Relation of perceived nasal and bronchial hyper-responsiveness to FEVI, basophil counts,
and methacholine response. Thorax. 43:456-61.

Kerner Jr JA, 2000, Use of infant formulas in preventing or postponing atopic
manifestations. ./ Pediatr Gastroenterol Nutr ; 24: 442-446.

Kilpelainen M, Terho EQ, Helenius H, and Koskenvuo M, 2000, Farm environment in
childhood prevents the development of allergies. Clin Exp Allergy. 30:201-8.

Kilpelainen M, Terho EQ, Helenius H, and Koskenvuo K, 2001, Home dampness, current
allergic diseases, and respiratory infections among young adults. Thorax. §6:462-7.

Knox AJ, Wisniewski A, Cooper S, and Tattersfield AE, 1991, A comparison of the Yan
and a dosimeter method for methacholine challenge in experienced and inexperienced
subjects. Ewr Respir J. 4:497-502.

Koenig JQ, 1999, Air pollution and asthma. J Allergy Clin Immunol. 104:717-2.

Kogevinas M, Anto JM, Soriano JB, Tobias A, and Burney P, 1996, The risk of asthma
attributable to occupational exposures. A population-based study in Spain. Spanish Group of
the European Asthma Study. Am J Respi Crit Care Med. 154:137-43.

Kogevinas M, Anto JM, Sunyer J, Tobias A, Kromhout H, and Burney P, 1999,
Occupational asthma in Europe and other industrialised areas: a population-based study.

European Community Respiratory Health Survey Study Group. Lancet. 353:1750-4.

130



Koppleman GH, Los H, and Postma DS, 1999, Genetic and environmental in asthma: the
answer of twin stdudies. Ewr Respir J. 13:2-4.

Korsgaard J, 1983, House-dust mites and absolute indoor humidity. Allergy. 38:85-92
Kramer U, Behrendt H, Dolgner R, Ranft U, Ring J, Willer H, and Schlipkoter, HW,
1999, Airway diseases and allergies in East and West German children during the first 5
vears after reunification: time trends and the impact of sulphur dioxide and total suspended
particles. Int J Epidemiol. 28:865-73.

Klaukka T, Peura S, Martikainen J, 1991, Why has the utilization of antiasthmatics
increased in Finland? J Clin Epidemiol . 44: 85-96.

Kramer U, Heinrich J, Wjst M, and Wichmann HE, 1999,Age of entry to day nursery and
allergy in later childhood. Lancet. 353:450-4.

Lebowitz MD, Holberg J, Knudson RJ, Burrows B, 1998: Longitudinal study of
pulmonary function as a predisposing factor for wheezing respiratory illness in infants. N
Engl) Med; 319: 1112-1117.

Leynaert B, Bousquet J, Henry C, Liard R, and Neukirch F, 1997, Is bronchial hyper-
responsiveness more frequent in women than in men? A population-based study. Am J Respir
Crit Care Med. 156:1413-20).

Leuenberger P, Schwartz J, and Ackermann-Liebrich U, 1994, Passive smoking
exposure in adults and chronic respiratory symptoms (SPALDIA Study). Am .J Respir Crit
Care Med. 150:1222-8

Lewis S, Richards D, Bynner J, Butler N, and Britton J, 1995, Prospective study of risk

factors for early and persistent wheezing in childhood. Eur Respir J. 8:349-56.

131



Lindfors A, Wickman M, Hedlin G, Pershagen G, Rietz H, Nordvall SL.1995.Indoor
environmental risk factors in young asthmatics, Arch Dis Child J. 73(5) :408-12.

Lindstrom M, Kotaniemi J, Jonsson E, and Lundback B, 2001, Smoking, respiratory
symptoms, and discases: a comparative study between northern Sweden and northern
Finland: report from the FinEsS study. Chest. 119:852-61.

Litonjua, G.; M. Magnusson, E.; Kuskoffsky, S.; Johansson, and Oman, H., 1999,
Association between llliteracy and development of asthma N. Engl. J. Med. 320: 271-277.
Ludviksdottir D, Janson C, Bjornsson E, Stalenheim (G, Boman G, Hedenstrom H,
Venge P, Gudhjornsson B, and Valtysdottir S, 2000, Different airway responsiveness
profiles in atopic asthma. nonatopic asthma, and Sjogren's syndrome. BHR Study Group.
Bronchial hyper-responsiveness. Allergy. 5§5:259-65.

Lundback, B, 1993, Asthma, chronic bronchitis and respiratory symptoms: prevalence and
important determinations. The Obstructive Lung Disease in Northern Sweden Study 1. Umea
University Medical Dissertations No 387.

Matricardi, L, 1998, The relationship between parental asthma and asthma. Am. J. Respir.
Crit. Care Med. 152: 1497-1500be protective? Thorax. 49:1189-91.

Matricardi PM, Franzinelli F, Franco A, Caprio G, Murru F, Cioffi D, Ferrigno L,
Palermo A, Ciccarelli N, and Rosmini F, 1998, Sibship size, birth order, and atopy in
Italian young men. .J Allergy Clin Immunol. 101:439-44.

Matricardi PM, Rosmini F, Ferrigno L, Nisini R, Rapicetta M, Chionne P, Stroffolini T,
Pasquini P, and D'Amelio R, 1997, Cross sectional retrospective study of prevalence of
atopy among Italian military students with antibodies against hepatitis A virus. BMJ.

314:999-1003.



Matricardi PM, Rosmini F, Riondino S, Fortini M. Ferrigno L, Rapicetta M, and
Bonini S, 2000, Exposure to food-borne and oro-fecal microbes versus airborne viruses in
rclation to atopy and allergic asthma: epidemiological study. BM.J. 320:412-7.

Mensinga T'T, Schouten JP, Rijcken B, Weiss T, Speizer, FE, and van der LR. 1990, The
relationship of eosinophilia and positive skin test reactivity to respiratory symptom
prevalence in a community-based population study. J Allergy Clin Immunol. 86:99-107.
Micillo E, Bianco A, D'Auria D, and Mazzarella G5, 2000, Respiratory infections and
asthma. Allergy. 55:42-5.

Mielck A, Reitmeir P, and Wjst M, 1996, Severity of childhood asthma by socioeconomic
status. Int J Epidemiol 25:388-93.

Mont, J., 1974, one airway, one disease. Chest 111: 11s-16s.

Nagakura T, Matsuda S, Shichijyo K, Sugimoto H, and Hata K, 2000, Dietary
supplementation with fish oil rish in n-3 poly-unsaturated fatty acids in children with
bronchial asthma. Ewr Respir J. 16:861-5

Neukirch F, Pin I, Knani J, Henry C, Pison C, Liard R, Romazzini S, and Bousquet ],
1995, Prevalence of asthma and asthma-like symptoms in three French cities. Respir Med.
89:685-92.

Nicholson KG, Kent J, and Ireland DC, 1993, Respiratory viruses and exacerbations of
asthma in adults. BM/J. 307:982-6.

Nicolai T, Bellach B, Mutius EV, Thefeld W, and Hoffmeister H, 1997, Increased
prevalence of sensitization against aeroallergens in adults in West compared with East

Germany. Clin Exp Allergy. 27:886-92.

133



Nicolai T, Hli S, and von Mutius E, 1998, Effect of dampness at home in childhood on
bronchial hyper-reactivity in adolescence. Thorax. 53:1035-40.

Norback D, Bjornsson E, Janson C, Widstrom J, and Boman G, 1995, Asthmatic
symptoms and volatile organic compounds, formaldehyde, and carbon dioxide in dwellings.
Occup Environ Med. 52:388-95.

Norback D, Bjornsson E, Janson C, Palmgren U, and Boman G, 1999, Current asthma
and biochemical signs of inflammation in relation to building dampness in dwellings. Int J
Tubercul Lung Dis. 3:368-76.

Norrman E, Plaschke P, Bjornsson E, Rosenhall L, Lundback B, Jansson C, Lindholm
N, and Boman G, 1998, Prevalence of bronchial hyper-responsiveness in the southern,
central and northern parts of Sweden. Respir Med. 92:480-7.

Nowak D, Heinrich J, Jorres R, Wassmer G, Berger J, Beck E, Boczor S, Claussen M,
Wichmann HE, and Magnussen H, 1996, Prevalence of respiratory symptoms, bronchial

hyper-responsiveness and atopy among adults: west and east Germany. Eur Respir J. 9:2541-

32.
Omenaas E, Jentoft HF, Vollmer WM, Buist AS, and Gulsvik A, 2000, Absence of
relationship between tuberculin reactivity and atopy in BCG vaccinated young adults.
Thorax. 55:454-8.

Paoletti P, Carrozzi L, Viegi G, Modena P, Ballerin L, Di Pede F, Grado,L, Baldacci S,
Pedreschi M, and Vellutini M, 1995, Distribution of bronchial responsiveness in a general

population: effect of sex, age, smoking, and level of pulmonary function. Am .J Respir Crit

Care Med. 151:1770-7.

134



Papageorgiou N, Gaga M, Marossis C, Reppas C, Avarlis P, Kyriakou M, Tsipra S,
Zeibecoglou K, and Tracopoulos G, 1997, Prevalence of asthma and asthma-like symptoms
in Athens, Greece. Respir Med. 91:83-8.

Pekkanen J, and Pearce N, 1999, Defining asthma in epidemiological studies. Eur Respir J.
14:951-7.

Pershagen G, 1997, Challenges in epidemiological allergy research. Allergy. 52:1045-9.
Pearce N, Beasley R, Burgess C, and Crane J, 1998, Asthma epidemiology. Principles and
methods. Oxford University Press, Oxford. p. 425-9.

Pearce N, Beasley R, and Pekkanen J, 2000, Role of bronchial responsiveness testing in
asthma prevalence surveys. Thorax. 55:352-4.

Pearce N, Pekkanen J, and Beasley R, 1999, How much asthma is really attributable to
atopy? Thorax. 54:268-72.

Pearce N, Sunyer J, Cheng S, Chinn S, Bjorkstén B, Burr M, Keil U, Anderson HR, and
Burney P, 2000, Comparison of asthma prevalence in the ISAAC and the ECRHS.ISAAC
Steering Committee and the European Community Respiratory Health Survey. International
Study of Asthma and Allergies in Childhood. Eur Respir J. 16:420-6.

Peat JK, Haby M, Spijker ], Berry G, and Woolcock AJ, 1992, Prevalence of asthma in
adults in Busselton, Western Australia. BM.J. 305:1326-9.

Peat JK, Salome CM, and Woolcock AJ, 1992, Factors associated with bronchial hyper-
responsiveness in Australian adults and children. Eur Respir J. 5:921-9.

Peat JK, Toelle BG, Gray EJ, Haby MM, Belousova E, Mellis CM, and Woolcock, A],
1995, Prevalence and severity of childhood asthma and allergic sensitisation in seven

climatic regions of New South Wales. Med J Aust. 163:22-6.



Pherwani AV, Patwari VA, 1992, Bronchial challenge with purified protein derivative of
Myco-bacterium tuberculosis in asthma. /ndian Pediatr : 29: 867-870)..

Plaschke PP, Janson C, Norrman E, Bjornsson E, Ellbjar S, and Jarvholm B, 2000,
Onsct and remission of allergic rhinitis and asthma and the relationship with atopic
sensitization and smoking. Am .J Respir Crit Care Med. 162:920-4.

Plaschke P, Janson €, Norrman E, Bjornsson E, Lundback B, Lindholm N, Rosenhall
L, Jarvholm B, and Boman,G, 1996, Skin prick tests and specific IgE in adults from three
different areas of Sweden. Allergy. 51:461-72.

Prescott SL, Macaubas C, Smallacombe TB, Holt BJ, Sly PD, and Holt PG, 1999,
Development of allergen-specific T-cell memory in atopic and normal children. Lancet.
353:196-200

Richter K, Heinrich J, Jorres RA, Magnussen H, and Wichmann HE, 2000, Trends in
bronchial hyper-responsiveness, respiratory symptoms and lung function among adults: West
and East Germany. INGA Study Group. Indoor Factors and Genetics in Asthma. Respir Med.
94:668-77.

Riikjirv MA, Annus T, Brabick L, Rahu K, and Bjiérkstén B, 2000, Similar prevalence
of respiratory symptoms and atopy in Estonian schoolchildren with changing lifestyle over 4
yrs. Eur Respir J. 16:86-90).

Riikjarv MA, Julge K, Vasar M, Brabiick L, Knutsson A, and Bjorkstén B, 1995, The
prevalence of atopic sensitization and respiratory symptoms among Estonian schoolchildren.
Clin Exp Allergy. 25:1198-204.

Robertson CF, Heycock E, Bishop J,Nolan T, Olinsky A, and Phelan PD, 1991,

Prevalence of asthma in Melbourne schoolchildren: changes over 26 years. BMJ. 302:1116-8.

136



Ronmark E, Lundback B, Jonsson E, Jonsson AC, Lindstrom, M, and Sandstrom T,
1997, Incidence of asthma in adults-report from the Obstructive Lung Disease in Northern
Sweden Study. Allergy. 52:1071-8.

Roost HP, Kunzli N, Schindler C, Jarvis D, Chinn S, Perruchoud AP, Ackermann-
Liebrich U, Burney P, and Wuthrich B, 1999, Role of current and childhood exposure to
cat and atopic Sensitization. European Community Respiratory Health Survey. J Allergy Clin

Immunol. 104:941-7.

Royal College of Physicians, 1992, Smoking and the young, report of working party. Pagl.

Ruiz, R. G. G., D. M. Kemeny, and J. F. Price, 1992, Higher risk of infantile atopic
dermatitis from maternal atopy than from paternal atopy. Clin. Exp. Allergy 22: 762-766.
Sabry, N.E. 1998, Study of asthma prevalence in Alexandria. M.Sc. Thesis in public Health,
Alexandria university, Egypt.

Samet J. Tage I, Speizer 1, 1983, The relationship between respiratory illness in childhood
and chronic airflow obstruction in childhood. Am Rev Respir Dis 127: 508-512

Sandford, O.; Chew FT, Queck SC, Lee BW, 1996, Prevalence and severity of asthma,
rhinitis and eczema in Singapore school children. Arch Dis Child 74: 131-135.

Schafer T, Vieluf D, Behrendt H, Kramer U, and Ring J, 1996, Atopic eczema and other
manifestations of atopy: results of a study in East and West Germany. Allergy. 5§1:532-9.
Schartz, k., 1990, Socio-demographic aspects of childhood asthma, thorax, October 1, 1999,
54(10): 938 - 946.

Schartz ,n., 1994, The Relative roles of the family in childhood asthma. Am. J. Respir. Crit.

Care Med., July 1, 160(1): 227 - 236.

137



Schwartz ], 2000, Role of polyunsaturated fatty acids in lung disease. Am J Clin Nutr.
71:393S-6S.

Sears MR, 1992, Epidemiology. In: Barnes PJ, Rodger IW, Thomson NC, eds. Asthma:
basic mechanisms and clinical management. San Diego: Academic Press, 2nd edition: 119.
Sears MR, 1993, The definition and diagnosis of asthma. Allergy. 48:12-6.

Seaton, A., and Godden, D.]J., and Russell, G, 2000, Diet. Eur Respir Mon. 15:412-428.
Selim, M.S.; Mohamed, A.G.; Mandil, A.M.and Farag, H., 2000, The role of parental
cducation in the prevention of asthma . .J. Egyptian pediatric association. 25: 24-28.

Sepp E, Julge K, Vasar M, Naaber P, Bjorkstén B, and Mikelsaar M, 1997, Intestinal
microflora of Estonian and Swedish infants. Acta Pacdiatr. 86:956-61.

Shaheen SO, Aaby P, Hall AJ, Barker DJP, Heyes CB, and Shiell AW, 1996, Measles
and atopy in Guinea-Bissau. Lancet. 347:1792-6.

Shaheen SO, Sterne JA, Montgomery SM, and Azima H, 1999, Birth weight. body mass
index and asthma in young adults. Thorax. 54:396-402.

Sherman, C. B., T. D. Tosteson, 1. B. Tager, F. E. Speizer, and S. T. Weiss, 1990, Early
childhood predictors of asthma. Am. J. Epidemiol. 132: 83-95.

Shirakawa, D; Speizer FE, Stram DO, Ware JH, Spengler JD, and Ferris BJ, 2001,
Effects of Tuberculosis on respiratory health of children. Am Rev Res Dis; 138: 587-594.
Shirakawa T, Enomoto T, Shimazu S, and Hopkin JM, 1997, The inverse association
between tuberculin responses and atopic disorder. Science. 275:77-9.

Siersted HC, Walker CM, O'Shaughnessy AD, Willan AR, Wiecek EM, and Sears,MR,
2000, Comparison of two standardized methods of methacholine inhalation challenge in

young adults. Eur RespirJ. 15:181-4.

138



Sigurs N, Bjarnason R, Sigurbergsson F, and Kjellman B, 2000, Respiratory syncytial
virus bronchiolitis in infancy is an important risk factor for asthma and allergy at age 7.Am J
Respir Crit Care Med. 161:1501-7.

Slama,K, 2000, Active Smoking. Eur Respir Mon. 15:305-321

Skadhauge LR, Christensen K, Kyvik KO, and Sigsgaard T, 1999, Genetic and
environmental infulence on asthma:a population-based study on 11,688 Danish twin pairs.
Eur Respir J. 13:8-14.

Smith L, and Mckadden Jr ER, 1995, Bronchial hyperreactivity revisited. Annals of
Allergy, Asthma & Immunology. 74:454-69.

Speight, I. von Mutius, E., and T. Nicolai, 2000, Order of birth and asthma: how important
is the link? J. Allergy Clin. Immunol. 99: s781-5786.

Stenius-Aarniala B, Poussa T, Kvarnstrom J, Gronlund EL, Ylikahri M, and Mustajoki
P, 2000, Immediate and long term effects of weight reduction in obese people with asthma:
randomised controlled study. BMJ. 320:827-32.

Strachan DP, 1989, Hay fever, hygiene, and household size. BMJ. 299:1259-6().

Strachan DP, 2000, Family size, infection and atopy: the first decade of the "hygiene
hypothesis". Thorax. §5:S2-S10.

Strachan, m., 1998, Familial inheritance of asthma? Clin. Exp. Allergy 26: 613-615.
Strachan.F.; and Carey,lJ., 1995, Home environmental and severe asthma in adolescence: A
population based case control study: Br Med J; 311: 1053-1056.

Sunyer J, Anto JM, Castellsague J, Soriano JB, and Roca J, 1996, Total serum IgE is
associated with asthma independently of specific IgE levels. The Spanish Group of the

European Study of Asthma. Eur Respir J. 9:1880-4.

139



Sunyer J, Anto JM, Kogevinas M, Barcelo MA, Soriano JB, Tobias A, Muniozguren N,
Martinez-Moratalla J, Payo F, and Maldonado JA, 1997, Risk factors for asthma in

young adults. Spanish Group of the European Community Respiratory Health Survey. Eur

Resp . 10:2490-4.

Sunyer J, Anto JM, Kogevinas M, Soriano JB, Tobias A, and Munoz A, 1997, Smoking
and bronchial responsiveness in non-atopic and atopic young adults. Spanish Group of the
European Study of Asthma. Thorax. 52:235-8.

Sunyer J, Basagana X, Burney P, and Anto JM, 2000, International assessment of the
internal consistency of respiratory symptoms. European Community Respiratory Health
Study (ECRHS). Am J Respir Crit Care Med. 162:930-5.

Sunyer J, Spix C, Quenel P, Ponce-de-Leon A, Ponka A, Barumandzadeh T, Touloumi
G, Bacharova L, Wojtyniak B, Vonk J, Bisanti L, Schwartz J, and Katsouyanni K,
1997, Urban air pollution and emergency admissions for asthma in four European cities: the
APHEA Project. Thorax. 52:760-5.

Stein RT, Sherrill ), Morgan W], Holberg CJ, Halonen M, Taussig LM, Wright AL,
Martinez FI), 1999, Respiratory syncytial virus in early life and risk of wheeze and allergy
by age 13 years. Lancet. 354:541-5.

Strannegard IL, Larsson LO, Wennergren G, and Strannegard O, 1998, Prevalence of
allergy in children in relation to prior BCG vaccination and infection with atypical
mycobacteria. Allergy. 5§3:249-54.

Svanes C, Jarvis D, Chinn S, and Burney P, 1999, Childhood environment and adult
atopy: results from the European Community Respiratory Health Survey. ./ Allergy Clin

Immunol. 103:415-20.

140



Toelle BG, Peat JK, Salome CM, Crane J, McMillan D, Dermand J, D'Souza W, and
Woolcock Al), 1994, Comparison of two epidemiological protocols for measuring airway
responsiveness and allergic sensitivity in adults. Ewr Respir J. 7:1798-804.

Toelle BG, Peat JK, Salome CM, Mellis CM, and Woolcock A ,1992. Toward a
definition of asthma for epidemiology. Am Rev Respir Dis. 146:633-7.

Thorn J, Brisman J, and Toren K, 2001, Adult-onset asthma is associated with self-
reported mold of environmental tobacco smoke exposures in the home. Allergy. 56:287-92.
Toren K, and Hermansson BA, 1999, Incidence rate of adult-onset asthma in relation to
age, sex, atopy and smoking: a Swedish population-based study of 15813 adults. /nt J
Tubercul Lung Dis. 3:192-7.

Townley RG, Ryo UY, Kolotkin BM, and Kang B, 1975. Bronchial sensitivity to
methacholine in current and former asthmatic and allergic rhinitis patients and control
subjects. J Allergy Clin Immunol. 5§6:429-42.

Troisi RJ, Speizer FE, Willett WC, Trichopoulos D, and Rosner B, 1995, Menopause.
postmenopausal estrogen preparations. and the risk of adult-onset asthma. A prospective
cohort study. Am .J Respir Crit Care Med. 152:1183-8.

Troisi RJ, Willett WC, Weiss ST, Trichopoulos D, Rosner B, and Speizer FE, 1995, A
prospective study of diet and adult-onset asthma. Am .J Respir Crit Care Med. 151:1401-8.
Ulrik CS, 1998, Eosinophils and pulmonary function: an epidemiologic study of adolescents
and young adults. Ann Allergy Asthma Immunol. 80:487-93.

Van Den Berge M, Meijer RJ, Kerstjens HA, de Reus DM, Koeter GH, Kauftman HF,

and Postma DS, 2001, PC20 Adenosine 5'-Monophoshpate is more closely associated with

141



arrway inflammation in asthma than PC20 methacholine. Am J Respir Crit Cure Med.
163:1546-50).

Van Niekerk CH, Weinberg EG, Shore SC, Heese HV, and Van Schalkwyk J, 1979,
Prevalence of asthma: a comparative study of urban and rural Xhosa children. Clin Allergy.
9:319-4.

Vasar M, Brabick L, Julge K, Knutsson A, Riikjirv MA, and Bjorkstén B, 1996,
Prevalence of bronchial hyperreactivity as determined by several methods among Estonian
choolchildren. PPed Allergy Immunol. 7:141-6.

Vendo,D.: Kabra, G.; Dwivedi, R. and Seth, K.,2000, Factors associated with severe
asthma. Indian Pediatric, 37: 1072-1082.

Venge P, 1995, Monitoring of asthma inflammation by serum measurements of eosinophil
cationic protein (ECP). A new clinical approach to asthma management. Respir Med. 89:1-2.
Vesterinen E, Kaprio J, and Koskenvuo M, 1988, Prospective study of asthma in relation
to smoking habits among adults. Thorax. 43:534-9.

Von Hertzen L, Klaukka T, Mattila H, and Haahtela T, 1999, Mycobacterium
tuberculosis infection and the subsequent development of asthma and allergic conditions. ./
Allergy Clin Immunol. 104:1211-4.

Von Mutius E,; 2000, The environmental predictors of allergic disease. J Allergy Clin
Immunol. 105:9-19,53

Von Mutius E, Fritzsch C, Weiland SK, Roll ;, and Magnussen H, 1992, Prevalence of
asthma and allergic disorders among children in united Germany: a descriptive comparison.

BM.J. 305:1395-9.

142



Von Mutius E, Martinez D, Fritzsch C, Nicolai T, Roell 5, and Thiemann HH, 1994,
Prevalence of asthma and atopy in two areas of West and East Germany. Am J Respir Crit

Care Med. 149:358-64..48

Von Mutius E, and Nicolai T, 1996, Familial aggregation of asthma in a South Bavarian
population. Am J Respir Crit Care Med. 153:1266-72.

Von Mutius E, Pearce N, Beasley R, Cheng S, von Ehrenstein O, Bjorkstén B, and
Weiland S, 2000, International patterns of tuberculosis and the prevalence of symptoms of
asthma.rhinitis,and eczema. Thorax. 5§5:449-53.

Von Mutius E; Weiland SK, Fritzsch C, Duhme H, and Keil U, 1998, Increasing
prevalence of hay fever and atopy among children in Leipzig, East Germany. Lancet.
351:862-6.

Von Mutius E, Martinez FD, Fritzsch C, Nicolai T, Reitmeir P, and Thiemann HH,
1994, Skin test reactivity and number of siblings. BM.J. 308:692-5.

Warner, J. A., A. C. Jones, E. A. Miles, B. M. Colwell, and J. O. Warner, 1997, Prenatal
origins of asthma and allergy. Ciba Found. Symp. 206: 220-232.

Wassmer G, Jorres RA, Heinrich J, Wjst M, Reitmeir P, and Wichmann HE, 1997, The
association between baseline lung function and bronchial responsiveness to methacholine.
Eur J Med Research. 2:47-54.

Weiland SK, von Mutius E, Hirsch T, Duhme H, Fritzsch C, Werner B, Husing A,
Stender M, Renz H, Le upold W, and Keil U, 1999, Prevalence of respiratory and atopic
disorders among children in the East and West of Germany five years after unification. Eur

Respir J. 14:862-70.

143



Vaughan-Williams E.1989 Changes in asthma prevalence: two surveys 15 years apart,
Archives of Disease in Childhood: 64:1452-1456 in Asthma Agenda, National Asthma
Campuaign.

Weiss ST, 2000, Parasites and asthma/allergy: what is the relationship? J Allergy Clin
Immunol. 105:205-10.

Wickens KL, Crane J, Kemp TJ, Lewis SJ, D'Souza W], Sawyer GM, Stone, ML,
Tohill S), Kennedy JC, and Slater TM Pearce NE, 1999, Family size, infections, and
asthma prevalence in New Zealand children. Epidemiology. 10:699-705.

World Health Organization, 2003, Division of health status and trend assessment. Catalog
of health indicators: A selection of important indicators recommended by the WHO Program.
Geneva. ppl-5.

Wickens K, Pearce N, Crane ), and Beasley R, 1999, Antibiotic use in early childhood and
the development of asthma. Clin Exp Allergy. 29:766-71.

Wieringa MH, Weyler )J, Nelen V), Van Hoof KJ, Van Bastelaer F¥), Van, Sprundel
MP, and Vermeire PA, 1998, Prevalence of respiratory symptoms: marked differences
within a small geographical area. Int .J Epidemiol. 27:630)-5.

Wieringa MH, Weyler J)J, Van Bastelaer k), Nelen V], Van Sprundel MP, and
Vermeire PA, 1997, Higher asthma occurrence in an urban than a suburban area: role of
house dust mite skin allergy. Ewur Respir.J. 10:1460-6.

Wieslander G, Norback D, Bjornsson E, Janson C, and Boman G, 1997, Asthma and the
indoor environment: the significance of emission of formaldehyde and volatile organic

compounds from newly painted indoor surfaces. Int Arch Occup Environ Health. 69:115-24.

144



Williamson L), Martin CJ, McGill G, Monie RD, and Fennerty AG, 1997, Damp housing
and asthma: a case-control study. Thorax. 52:229-34.

Wright AL, Holberg CJ, Martinez KD, Morgan W], Taussing LM, 1999, Group Health
Medical Associates. Breastfeeding and lower respiratory tract illness in first year of life. Br
Med J: 299: 946.

US Environmental Protection Agency, 1986, Respiratory health effects of passive
smoking: lung cancers and other disorders US EPA Office of Research and Development
Publication No. EPA/600/6-90/0006F.

Yemaneberhan H, Bekele Z, Venn A, Lewis S, Parry E, and Britton J, 1997, Prevalence
of wheeze and asthma and relation to atopy in urban and rural Ethiopia. Lancer. 350:85-90).
Yunginger JW, Reed CE, O'Connell EJ, Melton L], L1, O'Fallon WM, and Silverstein
MD, 1992, A community-based study of the epidemiology of asthma. Incidence rates, 1964-
1983. Am Rev Respir Dis. 146:888-94.

Zeigar RS, Heller S, Melton M, O’Connor R, Hamburger RM, 1986, Effectiveness of
dietary manipulation in the prevention of food allergy in infants. .J Allergy Clin Immunol, 78:

224-238.






UNITED ARAB EMIRATES
FACULTY OF MEDICINE AND HEALTH SCIENCE
Date:

Dear Parent,

This questionnaire is part of a survey, the aim of which is to find out the
incidence of asthma and related diseases among schoolchildren in the U.A.E.

If your child is not asthmatic you may think there is no deed for you to
complete the questionnaire. This is not so: only if every family surveyed
responds can we get a true picture of the incidence of asthma in the
population. Your co-operation is vital to the success of this study.

Please answer all questions as frankly and accurately as possible.

ALL INFORMATION OBTAINED IN THE STUDY WILL BE KEPT
CONFIDENTIAL.

We will be visiting your child’s school soon to do a simple breathing test on
the children. This test requires the child to take a deep breath and blow out
forcefully into a machine. It provides an indication of the size of his/her
lungs and whether there is any narrowing of the bronchial tubes.

The test takes only a few minutes.

If you have returned a questionnaire, we will assume we have your approval
to test your child, unless you inform the teacher otherwise.

Thank you for your assistance.

Dr. Fareed H. Saleh MB.BS.
Supervised by

DR. ABDULBARI BENER

DEPT. OF COMMUNITY MEDICINE
FACULTY OF MEDICINE AND HEALTH SCIENCES.



How to answer the questions:
Some guestions require to answer YES or NO. by placing a cross in the
appropriate square. Others give you a choice of several answers, and unless

specifically told otherwise, you should mark only one square. Others require
you 10 write an answer in the space provided.

Please answer all questions cxcept where it is specifically stated that some
Should be omitted. If you leave out questions, we may not be able to best use
that information you do give us.

We understand that the answers to some questions can only be approximate,
and that one memory cannot always be perfectly accurate. Just answer each
question as best you can.

If you wish to add more details for any question, please write them in the
space provided for comments on the back page. Always place a cross in the
most appropriate square, even if you qualify this with extra notes.

Child'son NO:
School
Grade
Date of questionnaire complet:

1. | Person completing questionnaire:

i (A) | Mother

(B) | Father

(C) | Others : ( please specify )

[I. | Origin Nationality:

(A)| UALE.

(B) | Omani

(C) | Saudi

(D) | Yemeni

(E) | Other

I11. | Sex of child

(A) | Male

9



[

| (B) | Female |

What is the child’s age now?

(A) | 7 Years.
(B) | 8 Years.

C) | 9 Years.

(D) | 10 Years.

(E) [ 11 Years.

(F) | 12 Years.

Child place of birth

A) | U.AE

(B) | Other.

HEALTH & GENERAL INFORMATION

l.

Does the child share a bedroom ?

(A) [ No, has own bedroom

(B) | Yes, shares with one other

(C) | Yes, shares with two others

(D) | Yes, shares with more than two others

[f shared, does any one of the people sharing it smoke cigarettes?

(A)| Yes

(B) | No.

How was he/she fed in the first three months of life?

(A) | Breast only.

(B) | Bottle only.

(C) | Breast & bottle only

Has he/she had more than two sore throats attacks of tonsillitis in the
past twelve months?

(A) | Yes

(B) | No

Has he/she had the tonsils removed?

(A)] Yes




@) [No. I

6. | Have you been told by a doctor that he/she is allergic to any foods or
medicines?
A) | Yes
1) | Food
2) | Medicine
(B) | No
7. Has he/she ever had eczema in the creases (bends) of elbows,
wrists, or knees?
A)| Yes
(B) | No
{ 8. | Have you been told by a doctor that he/she had pneumonia or pleurisy?
| (A) | Yes
. [(B)[No

' 9. | Has he/she at any time in his/her life suffered from attacks of asthma or
of wheezy breathing?

(A)| Yes

(B) | No

(Note: Please regard “asthma™ and “wheezy breathing” as being much the same thing for
this survey: we do not ask you to try to tell the difference.) The following questions relate
to the details of these illnesses and need to be answered if the answer to question (9) was
YES. If the answer to question (9) was NO, omit these questions and go on to question
(22).

10. | At what age did these attacks begin?

(A) | Under 1 year.

(B) | Between 1 and 2 years.

(C) | Between 2 and 3 years.

(D) | Between 3 and 4 years.

(E) | Between 4 and 5 years.

(F) | Between 5 and 6 years.

(G) | Between 6 and 7 years.

(H) | Over 7 Years.




1.

Since the attacks began, approximately how many has he/she had altogether?

(A)

One attack only

(B)

Two to five attacks

©)

Five to ten attacks

(D)

More than ten attacks

On the average (as near as you can say) how often have these attacks

tended to occur over the last two years or so?

(A)

About once 1n 24 hours

(B)

About once 1n a week

©)

About once a fortnight

(D)

About once a month

(E)

About once every 3 months

(F)

About once every 6 months

G)

About once a year (or less often )

(H)

No attacks in the last two years

How long ago did the last asthma occur?

(A)

less than 1 months

(B)

1-2 months ago

(€)

more than 12 months ago

14.

Does he/she ever get attacks soon after he/she has played

exercised?

hard or

(A)

Yes

(B)

No




[n this attack associated with these symptoms?

(A) | Wheezing

(B) | Breathlessness and tightness

(C) | Cough
(D) | Sputum
(E) | Sputum usually colored
1) | White
2) | Yellow
3) | Green
4) | with blood
(F) | Rhinitis
(G) | Tonsillitis

(H) | Sneezing

(I) | Red eye with itching and watery

(J) | Itchy skin

(K) | Palpitation

16.

Is asthma symptoms ( e.g. cough, sputum, breathlessness, wheezing
increased at :

(A) [ night

(B) | day

(C) | some over the day

17.

Which substances do you think cause the problem for your child?

(A) | food

(B) | Outside dust

(C) | home dust

(D) | pollens

(E) | cold weather

(F) | Cold drinks or food

(G) | smoking

(H) | drug (medicine)

(I) | animals product

(J) | psychological stress ( problem in the family)

(K) |1 don’t know




L) | perfumes

(M) | exercise

I8. | Does the symptoms relieve by treatment?

A) | Yes
(B) | No
19. | If yes, what kind of treatment?
A) | inhalation
(B) [syrup
(C) |tablets

20. | On the average ( as ncar as you can ) how long do these attacks last
(With usual treatment)?

(A) | Less than one hour

(B) | More than one hour & less than 12 hours

(C) | Aday or so

(D) | A week or so

(E) | 2 weeks

(F) | A month or so

(G) | Continuous ( never free from asthma or wheezing)

21.| Do attacks occur more frequently or more severely during any
particular season? (You may mark more than one season).

(A) | Spring

(B) | Summer

(C) | Autumn

(D) | Winter

(E) | No seasonal difference

9
to

Don you have any pets or livestock in the house or the farm?

(A) | Yes

(B) | No.

23. | Does the child have regular contact with pets or livestock?

(A) | Cats

(B) | Chickens

(C) | Camels

(D) | Others ( please name )
(E) | Dogs




(F) | Goats

(G) | Birds
24. | Does your child deal with these pets?
A) | Daily
B) | Occasionally
(C) | Never

9
N

Has he/she ever had attacks of “hay fever” (that is, sneezing, runny or

blocked nose, sometimes with itchy eyes or nose)?

(A) | Yes

(B) | No.

Do these hay fever attacks occur more frequently or more severely

during any particular season?

(A) | Spring

(B) | Summer

(C) | Autumn

(D) | Winter

(E) | No seasonal difference

27.

Is he/she prone to *“colds in the head” (that is, more than two or three

colds a year)?

(A) | Yes

(B) | No.

28.

Do these colds occur more frequently or more severely during any

particular season? (You may mark more than one season).

(A) | Spring

(B) | Summer

(C) | Autumn

(D) | Winter

(E) | No seasonal difference




FAMILY MEDICAL HISTORY

It is thought that asthma and related illnesses tend to run in families. We
would therefore like to have some information on the history of such
tllnesses in the child’'s immediate family. For this information to be useful,
we need to know whether the answers to these questions refer to the child’s
natural parents or not.

29. | Is the male parent the child’s natural father?

(A) | Yes
(B) | No.
30. | Father

(A) | Has a job :

1) | Yes

2) |No

(B) | Educational level:

1) | Uneducated

2) | Primary level

3) | Preparatory level

4) | Secondary level

5) | University level




Is the female parent the child’s natural mother?

(A) | Yes

(B) | No

(C) | Has a job :
1) | Yes
2) | No

(D) | Educational level:

1) | Uneducated

2) | Primary level

3) | Preparatory level

4) | Secondary level

5) | University level

‘I
9

How many brothers and sisters does the child have?

(A) | Brothers

1) | One

2) [ Two

3) | Three

4) | Four

S) | More than four
(B) | Sisters

1) [ One

2) | Two

3) | Three

4) | Four

S) | More than four

(o8

Has his / her father at any time in his/her life suffered from one of these
diseases?

(A) | Asthma:
1) | Yes
2) | No
(B) | Hay fever:
1) ] Yes
2) | No
(C) | Eczema:
1) | Yes
2) [No

10




Has his / her mother at any time in his/her life suffered from one of
these discases?

(A) | Asthma:
1) | Yes
2) | No
(B) | Hay fever:
1) | Yes
2) | No
(C) | Eczema:
1) | Yes
2) | No

‘W
N

Has his siblings suffered from one type of this diseases?

(A) | Asthma:
1) | Yes
a. | One
b. [ Two
C. | Three
d. | Four
e. | More than four
2) | No
(B) | Hay fever:
1) | Yes
a. | One
b. | Two
c. | Three
d. | Four
e. | More than four
2) | No
(C) | Eczema:
1) | Yes
a. | One
b. | Two
c. | Three
d. | Four .
e. | More than four
2) | No




Has any of his relative suffered from one of these diseases?

(A) | Asthma:
1) | Yes
2) | No
(B) | Hay fever:
1 Yes
2) | No
(C) | Eczema:
1) | Yes
2) | No

3/.

If the answer is yes, choose one of his/ her relative had suftered from

these diseases.

A) | Grandfather
(B) | Grandmother
(C) | Uncle (father side)

| Him self

2) | Cousin

(D) | Aunt (father side)
1) | Her self
2) | Cousin

(E) | Uncle (Mother side)
1) | Him self
2) | Cousin

(F) | Aunt (Mother side)
1) | Her self
2) | Cousin

38.

Do your parents smoke?

(A) | Father
1) | Yes
2) | No
(B) | Mother
1) |Yes
2) | No




39. | How many cigarettes do they smoke per day?

(A) | Father

1) |less than S cigarettes

2) | Around 10 cigarettes

3) | Around 20 cigarettes

4) | Between 20-40) cigarettes

S) | More than 40 cigarettes

(B) | Mother

1) | less than 5 cigarettes

2) [ Around 10 cigarettes

3) | Around 20 cigarettes

4) | Between 20-40 cigarettes

S) | More than 40 cigarettes

40. | Does your brother/s or sister/s smoke?

(A) | Brothers

1) | Yes

2) | No
(B) | Sisters

1) | Yes

2) | No

-END -
Thank you for your co-operation.
Dr. Fareed H. Saleh MB.BS.

For contact Tel: + 971 2 672 6613
:+ 97150 622 1377
Fax: + 971 2672 6673
E.Mail drfareed@runbox.com
P.o.box 72622 Abu Dhabi,
U.A.E
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