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Acute severe exacerbation of asthma is directly related with the uncontrolled asthma including noncompliance with the medicines
and exposure to the environmental factors. To our knowledge, none of the community-based study has explored the prevalence of
asthma and other factors (namely, pattern of symptoms, environmental/occupational/housing/behavioral pattern/misperception
about asthma, and educational factors) contributing to the exacerbation of asthma. We also studied the nonadherence issues related
to the management of asthma in the United Arab Emirates (UAE). By using European Community Respiratory Health Survey
(ECRHS) questionnaires and pooled data from AIRGNE (UAE) study, we aimed to determine the above-mentioned factors in the
general population by means of a cross-sectional assessment of a random sample of 1,229 participants of which 62.97% were male
and 20.01% were UAE nationals, with a mean age (±SD) of 32.9 (±14.1) years. Prevalence of individual respiratory symptoms from
the ECRHS questionnaire in all participants ranged from 8 to 10%, while those participants aged 20–44 years presented a lower
prevalence in all symptoms (P < 0.05). Conclusion. Certain specific persistent environmental factor along with nonadherence to
the controller medicines is a significant factor leading to uncontrolled asthma with consequent exacerbations, morbidity/mortality,
and health care cost in UAE.

1. Introduction

Asthma is a common chronic disease with a very heteroge-
neous distribution, and its prevalence has increased substan-
tially over the past 5 decades throughout the globe, particu-
larly among children, yet the reasons for this increase remain
unknown [1]. The disease represents a significant burden,
not only in terms of morbidity/mortality and reduced quality
of life of patients, but also in terms of health care costs [2, 3].

Recent international surveys of asthma prevalence, par-
ticularly those from the European Community Respiratory
Health Survey (ECRHS) [4] and the International Study of
Asthma and Allergies in Childhood (ISAAC) [5], have led
to an increased understanding of the worldwide distribution
of asthma. While Western Europe has some of the highest
asthma prevalence rates in the world, the ISAAC study not

only found that the prevalence is high in English-speaking
countries but it also identified new hot spots with higher than
expected rates of asthma in participating centers in other
countries in Latin America, Asia, and elsewhere [6].

Asthma Insights and Reality (AIR) studies aimed to assess
the discrepancy between perceived symptoms and subjective
assessments versus objective control and the burden of
asthma in order to determine the implementation status of
the goals and management recommendations advocated by
GINA and were conducted in many countries including
Asthma Insights and Reality (AIR) in Europe (AIRE) [7],
Asthma in America [8], and Asthma Insights and Reality in
Asia-Pacific (AIRAP) [9] and in Latin America (AIRLA) [10].

Data on the distribution of asthma in the Gulf and Near
East (GNE) region are scarce. Although studies have been
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carried out, these have involved relatively small samples of
patients selected from a limited number of clinical or other
institutional settings, and recent data are not available.

The Asthma Insights and Reality in the Gulf and the Near
East (AIR GNE) survey was a continuum of AIR studies to
assess the quality of asthma treatment and control in five
selected countries of the GNE, documenting the experience
of a wide cross-section of patients with asthma in the com-
munity [11].

The ECRHS was the first study that assessed the preva-
lence of asthma and allergic disease in 22 countries using an
identical and standardized protocol. The three main objec-
tives of the survey were (1) to estimate the variation in the
prevalence of asthma, asthma-like symptoms, atopic sensiti-
zation, and bronchial lability in Europe; (2) to estimate the
variation in exposure to known or suspected risk factors for
asthma, to measure their association with asthma, and to as-
sess further the extent to which they explain variations in the
prevalence across Europe; (3) to estimate the variation in
treatment practice for asthma in the European Community.

The ECRHS II (follow-up study to the ECRHS-I) was
planned to assess the incidence and prognosis of allergy,
allergic disease, and low lung function in adults; describe
the distribution of exposure to associated environmental risk
factors; determine the extent to which exposure to these risk
factors are attributable to disease; identify subgroups within
the population most at risk and to collect and store blood
samples suitable for DNA analysis that can be linked to health
and environmental data in the future.

It is therefore now an appropriate time to revalidate the
results of the ECRHS in UAE perspective covering often for-
gettable aspects of this brittle disease. Hence, we conducted
the similar survey in UAE to compare our findings with
the standard ECRHS survey and to find out specific reasons
pertaining to geographic/environmental/occupational/social
factors for the uncontrolled asthma with consequent high
rates of acute severe exacerbations resulting in hospitaliza-
tion, morbidity, and mortality so that corrective measure
could be taken in order to maintain best control of asthma.

2. Material and Methods

A large population-based observational prospective study
(face to face community survey) was conducted across the
UAE with the objective to see the prevalence of asthma
and allergic disease and the pattern of disease along with
the adherence to the medicine and environmental factors
(occupational/housing/air pollution) specific to UAE pre-
disposing to asthma. Other studied parameters included
perception of patients about the disease, level of control, use
of steroids, education, and awareness of asthma in patients
and physicians.

All participants were informed of the voluntary nature
of this research and gave informed written consent. The
research protocol was approved by Clinical Research Ethics
Authority of Dubai. Total of 1,229 individuals were screened
across the seven emirates of UAE. Following are the percent-
age of respondents from each emirates: Abu Dhabi: 34.1%,

Dubai: 32.2%, Sharjah: 19.3%, Ajman: 5%, Umm al-Quwain:
1.2%, Ras al-Khaimah: 5.1%, and Fujairah: 3.1%.

Interviews were conducted around various public loca-
tions including town centres, malls, outside mosques, and
industrial areas from January to March 2010. The ECRHS
II screener questionnaire was translated in Arabic, and par-
ticipants were interviewed in a side-by-side bilingual version
so that respondents had the option to answer questions in the
language they understand. Any discrepancies/inconsistencies
were solved by the consensus. All interviews were adminis-
tered by an interviewer. The interviewers were trained before
starting the survey, the questionnaire and instructions were
studied, and any difficulties were discussed and resolved.
Special attention was given to the flow of questions in
order to get the best answer from the survey population. As
per standard quality control procedures, all materials were
piloted. There was also a personal briefing of all interviewers
in each region, and each interviewer conducted two pilot
interviews and reviewed the completed questionnaires with
a supervisor before starting fieldwork. Completed ques-
tionnaires were checked locally and again centrally. One
interviewer took the questionnaire from 10 or more subjects
and was always witnessed by an experienced person who can
identify mistakes or doubtful points that need clarification.

Respondents who answered positively (Yes) to 1 of 4 des-
ignated questions (question 1 or 4; or 5; or 7) in the screener
questionnaire were invited to answer a modified version
of the ECRHS II main questionnaire (bilingual in English
and Arabic) (see Figure 1).

Special emphasis was given over the environmental fac-
tors specific to UAE including local/regional nuances that
were applicable like the shisha (water pipe) smoking, air con-
ditioner/refrigerators types used/indoor and outdoor pollu-
tion, and the use of trade/brand names for antiasthmatic
drugs, and so forth. The Main Questionnaire was adminis-
tered on the spot after the screener, or follow-up appoint-
ments were arranged between the interviewer and respon-
dent to complete the 86-question-long Main Questionnaire.

3. Results

Out of 1229 respondents who completed the Screener Ques-
tionnaire, demographic distribution was males (n = 774);
females (n = 455) in age groups of 0–19 years (n = 252); 20–
59 years (n = 939); >60 years (n = 29), and 9 respondents
refused to disclose their age (Figure 1).

Key Findings from the Screener Questionnaire (n = 1229)
(Table 1). 125 of the 1229 (10.1%) respondents had wheez-
ing or whistling in their chests at any time in the last 12
months.

Main Questionnaire. Qualification criteria for main ques-
tionnaire: Answer “Yes” to

Q1: Have you had wheezing or whistling in your chest at
any time in the last 12 months? (66.5%, n = 125/
188); or



ISRN Pulmonology 3

• Screener questionnaire (n = 1229),

•Males n = 774; females —n = 455

• Age groups: 0–19 years (n = 252); 20–59 years (n = 939);

>60 years (n = 29) and n = 9 refused to disclose age

n = 1041 excluded after screening 
questionnaire• Positive response (Yes) to question number 1 to 4

designated questions (question 1 or 4; or 5; or 7) in the screener

questionnaire that were invited to answer a modified version of the ECRHS

II main questionnaire (bilingual)

• Qualified for main questionnaire n = 188 (males 104; females 84;

age groups:

• 0–19 years—n = 54;

• 20–59  years—n = 123;

• >60  years—n = 7;

• n = 4 refused to disclose age)

Figure 1: Flow Diagram of the selection/case questionnaire.

Table 1: Symptoms according to the ECRHS screening questionnaire in participants by age group.

ECRHS screening questionnaire symptoms
within the last 12 months, n (%)

≤19 yr
n = 237 (19.4%)

20 to 44 yr
n = 702 (57.5%)

≥45 yr
n = 281 (23.0%)

All
n = 1220∗

Wheezing/whistling 31 (13.1%) 57 (8.1%) 34 (12.1%) 122 (10.0%)

Wheezing with breathlessness 27 (11.4%) 50 (7.1%) 32 (11.4%) 109 (8.9%)

Wheezing without a cold 24 (10.1%) 43 (6.1%) 31 (11.03%) 98 (8.0%)

Woken up with chest tightness 32 (13.5%) 53 (7.5%) 34 (12.1%) 119 (9.8%)

Woken up by shortness of breath 30 (12.7%) 51 (7.3%) 30 (10.7%) 111 (9.1%)

Woken up by an attack of coughing 30 (14.8%) 59 (8.4%) 33 (11.7%) 127 (10.4%)

Attack of asthma 28 (11.8%) 42 (6.0%) 27 (9.6%) 97 (8.0%)

Currently taking asthma medications 22 (9.3%) 46 (6.6%) 29 (10.3%) 97 (8.0%)

Nasal allergies (including hay fever) 22 (9.3%) 46 (6.6%) 15 (5.3%) 83 (6.8%)
∗
n = 9 refused to disclose their age.

Q4: Have you been woken by an attack of coughing at any
time in the last 12 months? (66.5%, n = 125/188); or

Q5: Have you had an attack of asthma in the last 12
months? (51.6%, n = 97/188); or

Q7: Do you have any nasal allergies including hay fever?
(36.2%, n = 68/188).

Total number of respondents who qualified for main
questionnaire was 188 (males n = 104; females n = 84) in age
group of 0–19 years (n = 54); 20–59 years (n = 123); >60
years (n = 7). Four respondents refused to disclose their age.

Following Are the Findings of the Main Questionnaire (n =
188). Key Findings on Known Asthmatics: 58.5% respondents

claimed to have ever had asthma and average age when they
first experienced an asthma attack was 13.5 years. These at-
tacks were most frequently experienced in January/February
(26.1%) and November/December (19.1%). Out of these
188 respondents, only 47.9% were currently on medicines
for asthma and only 6.9% had a peak expiratory flow rate
(PEFR) meter of their own. 5.3% asthmatics had been
hospitalised before the age of two years for lung disease:
10.1% had eczema or skin allergy including an itchy rash
that was coming and going for at least 6 months. 6.4% of
asthmatics were allergic to analgesics (Ibupofen and aspirin).

Key Findings on Environmental Exposure and Smoking:
on questioning about the kind of air cooling device used,
the percentages of respondents using fans, central air
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conditioning, and window air conditioning were 59.6%,
53.7%, and, 51.1%, respectively. A significant number of
respondents were having a construction/industrial site near
their residence (36.7%) and place of work (18.6%). 10.6% of
respondents have smoked for as long as year, and those who
have smoked as of one month ago were 8%.

2.1% of asthmatics smoked shisha (water pipe smoking)
(average no. of shisha smoked was 4 times/week), and 18.1%
were regularly exposed to tobacco smoke in the last 12
months with average of 3.5 hours/day; they were exposed to
other people’s tobacco smoke:

Key Findings on cooking and housing Conditions of the
Patients: predominant source of cooking was gas (main line
source, 47.9%) followed by bottled gas stove (39.4%) and
electric stoves (7.4%) and microwaves in 3.7% of patients. 59
(31.38%) patients said that they had a door or window to the
outside air open most of the time when cooking over the last
four weeks, and majority have a cooker with an extractor fan.
Around 92% patients have rugs and fitted carpets covering
their whole bedroom floors, and (47.3%) have a carpet/rug
between 1 and 5 years old in the room which they use most
during the day.

Fourteen patients (7.4%) claimed that they have been
mould or mildew (other than food) inside their homes
especially bathrooms, kitchen, and living areas. When the
patients were asked about that whether they have taken any
measures to reduce allergen or exposure to allergen in their
home, the reply was that 8.6% bought new carpet and 17.6%
used antidust mite sprays.

Questioning about having pets revealed that 5.3% cur-
rently keep cats, 1.1% have dog, and 4.8% currently keep
birds at home. The most common reaction experienced
by patients in close proximity to animal or to dusty parts
of the house, pillows or duvets and trees, grass or flowers
is runny/stuffy nose or sneezing (20.7–45.7%) and getting
itchy/watering eyes in response to the dust (16%) and (14.4–
33.5%) feeling a shortness of breath.

Key Findings on Treatment and Follow-up Visits by
Asthmatics: 40.4% (n = 76) were using inhaled short acting
beta-2-agonist as a choice of medication (rescue therapy) in
the last 12 months. Long-acting beta-2-agnonist was used
by only 6.9% of patients. 35.1% (n = 66) asthmatics were
using ventolin (salbutamol) as the most commonly used
inhaled medicine (average dose per puff used: 125 μgm), and
the most commonly used oral medicine was ventolin CR
(salbutamol) in 4.3% patients. 44 patients (23.4%) claimed
to have used some medication to treat a nasal disorder using
nasal sprays for an average of 7.5 years. Sixteen patients
(8.5%) were using antihistamine pills for nasal disorders
(average of 10.1 years).

20.7% patients claimed that they take all the medicine
prescribed for their breathing, but only when their breathing
gets worse. 29.8% of patients have been given regular ap-
pointments by a doctor (or nurse), and only 9.6% were
advised for a clinical or laboratory test to diagnose asthma/
wheezing or shortness of breath in the last 12 months. 19.7%
have used other forms of remedies to help them breathe,
namely, breathing exercises 9%, diet control 6.9%, swimming
and other exercises 4.3%, and homeopathy 3.7%. As far as the

occupation is concerned of the studied population, 30.9%
were employed, 23.9% were full-time students, and 19.1%
were full-time house persons.

4. Discussion

This is the first population-based study using ECRHS ques-
tionnaires to assess the prevalence of asthma in the UAE and
to determine the factors (e.g., environmental/occupational/
housing/perception and control of disease by patients and
physicians) contributing to the exacerbation of asthma with
resultant morbidity and mortality. Prevalence of asthma in
adults and children is expected to be high in UAE although
the exact data are not available for the same. ISAAC asthma
centre in UAE reported a prevalence of physician-diagnosed
asthma of 13% [13]. In current survey, 10.1% of asthma
patients had allergic disorders (eczema/skin allergy/itchy
rash) which is an important risk factor for the development
of asthma.

We found that the environmental/occupational/housing
factors responsible for allergy and asthma are highly preva-
lent in UAE. Central AC/window AC were the primary source
of cooling in the majority of houses; however, patients were
not very sure of the cleanliness of the AC ducts. About 7%
patients had visible moulds in their house. More than half of
patients were living close to the construction sites/industry
site with heavy exposure to the fine dust and air pollution.
One peculiar environmental factor in UAE is that many
sensitizing aeroallergens from the desert can worsen asthma
leading to unscheduled ER visits and hospitalization [14,
15]. Sudden heavy exposure to dust and sand storm may
precipitate acute severe asthma in uncontrolled asthmatics
[16].

Low parental education, low birth weight/prematurity,
family history of asthma, smoking, and the exposure to in-
door/outdoor allergens such as house dust mites and pollen
are all known contributing factors in this region [17, 18].

A high number of patients in this survey were smoker in-
cluding the shisha (water-pipe smoking) and passive smok-
ing contributing to exacerbation of asthma. Average annoy-
ance rating from outdoor air pollution (including traffic) was
6.1% in their current house versus 6.4% in previous house
on a visual analogue scale of 0 to 10. These figures directly
reflect high level of air pollution in the UAE and that patients
changed their house due to high level of annoyance from the
outdoor air pollution.

There is, undoubtedly, a genetic component to asthma,
and it seems possible that changing patterns of environmen-
tal influences, such as exposure to microorganisms, pollu-
tants, indoor and outdoor allergens, and diet, exert a strong
influence on the development of the disease in susceptible
individuals [19].

In present survey, a large number of asthma patients were
having pets and carpets in their house exposing them to per-
sistent source of pet’s allergen, dust, and dust mites with very
high potential of allergic exacerbation of asthma. Consider-
ing the above findings, we strongly recommend that patients
should always be educated about the environmental control
to prevent exacerbation of asthma. In one urban-suburban
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comparative study, Wieringa et al. found that house dust
mite allergy is a major determinant of occurrence of prior
(childhood) asthma in urban regions [20]; we speculate that
this also holds very true in UAE.

One of the most frustrating findings was overreliance
on the rescue medicines our 39.4% of asthmatics were on
ventolin inhaler or tablets. Most of the patients were not
aware about the names of other inhalers and were unsure
about the use of inhaled corticosteroids (ICS). Use of PEFR
or clinical or laboratory test for the diagnosis and control
of asthma was very low. Only 29.8% of patients have been
given regular follow-up appointments. AIRGNE study, also
revealed the same findings. In AIRGNE study the use of
preventive treatment of asthma, that is, ICS was very low
(5.5% in UAE and 6.0% in Oman). The ratio of ICS to short-
acting bronchodilators was well below the recommended
ratio of >1 in all five countries [11].

Another important finding of our survey was that a
significant percentage (19.7%) of patients was using alternate
remedies to help them breath including but not limited
to breathing exercises, diet control, swimming, exercises,
and homeopathy despite having ample knowledge about
the nature and the treatment options for the asthma and
education delivered by the physicians.

Although we did not per se collected data on the adher-
ence on the maintenance treatment of asthma because it
was not a part of the standard ECRHS II questionnaire, the
AIRGNE study UAE data could be extrapolated in order to
see the compliance/adherence on the controller medicine
and this has been found to be very low in AIRGNE study. The
main goal of the discussion is to emphasize the relationship
of noncompliance and nonadherence to treatment with the
exacerbation of acute severe asthma; hence, we pooled the
data from our UAE data base from AIRGNE and ECRHS
survey.

The term compliance is defined as the extent to which
a patient’s behavior matches the prescriber’s advice, but,
recently, it has mostly been superseded by the term adher-
ence, a similar concept but having fewer negative connota-
tions from physician/patient relationship point of view [21].
Adherence is defined as the extent to which the patient’s
behavior matches agreed recommendations from the pre-
scriber.

It is a well-known fact that adherence to the recom-
mended treatment is the cornerstone of the control of the
chronic medical conditions like asthma, hypertension, dia-
betes, and so forth. However, it is frustrating to know for the
clinician that more than half of the patients are not adhering
to the treatment as prescribed. Asthma is a cause of concern
due to under diagnosis, under investigated, under control
and nonadherence to treatment [22–24]. A recent report
from WHO suggests that 50% of patients from developed
world with chronic diseases do not take their medications
as recommended [25, 26]. In developing countries, the
situation may be even more worse when considering together
all the issues related with poor access to health care, lack of
appropriate diagnosis, and limited access to medicines. Poor
adherence seriously threatens any effort to tackle chronic
illness [25].

In asthma, adherence rates are particularly problematic,
generally ranging from 30 to 70% [27] with <50% of children
adhering to their prescribed inhaled medication regimens
[28]. This is greatly concerning, given the vulnerability of
these patients to progressive, irreversible airways obstruc-
tion, and risk of frequent emergency room (ER) visits and
hospitalization for the exacerbation of asthma.

In a retrospective study determining the medication
compliance and disease exacerbation in patients with asth-
ma, Stern et al. reported that, based on the median medica-
tion possession ratio (MPR), more-compliant patients were
less likely to experience exacerbation than less-compliant
patients (odds ratio, 0.94; 95% confidence interval, 0.91–
0.97; P < 0.001). They also concluded that, as the criteria
for compliance became more stringent, more-compliant
patients became increasingly less likely to have exacerbation
versus less-compliant patients [29].

Another study by Camargo et al. demonstrating associa-
tion between common asthma therapies and recurrent asth-
ma exacerbations in children found that patients who had a
claim for budesonide inhalation suspension had a lower risk
of a subsequent hospitalization or ER visit (HR-0.55; 95%
CI, 0.41–0.76; P < 0.001) than patients who did not have
budesonide inhalation suspension claims. Other controller
medications were not associated with a reduction in the risk
of subsequent asthma exacerbations. Adherence to medica-
tion was poor (a median MPR of 0.08 for budesonide inhala-
tion suspension and a median MPR of 0.16 for any asthma
controller medication). The odds of a repeat hospitalization
or ER visit were significantly lower for children who were
adherent to their controller medication [30].

Another study by Milgrom et al. for evaluation of the
adherence of asthmatic children to regimens of ICS and beta-
agonists revealed that the median use of ICS reported by
patients on their diaries was 95.4%, whereas the median
actual use of ICS was 58.4%. More than 90% of patients
exaggerated their use of ICS, and diary entries of even the
least compliant subjects reflected a high level of adherence.
The median compliance with ICS was 13.7% for those who
experienced exacerbations and 68.2% for those who did
not. They strongly recommend electronic monitoring over
patients diary monitoring to see the actual compliance with
asthma medicines [28].

ECRHS survey revealed that the compliance of those
patients who had received a medical prescription was found
to be low in all countries (median 67%) but with wide vari-
ations (ranging from 40% in USA to 78% in Iceland). USA,
Australia, and Sweden had significantly lower rates. During
exacerbations, compliance rates increased to 72%, in USA,
it improved to 66% but, in Australia and Sweden, remained
significantly lower than the median [31].

In USA and Brazil, visits to the ER have been used as a
substitute for regular medical appointments, which is totally
inappropriate and leads to failures in the treatment and
control of the disease [32, 33]. This places a considerable
onus on the children with asthma (days missed from school)
and on their parents (days missed from work), as well as on
the health care system (high costs). This is found to be true
in UAE. Frequent ER visits and hospitalizations contribute
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Table 2: Evaluation of asthma burden in the past year in UAE by comparison to AIRGNE results.

UAE AIRGNE total

Asthma burden in the past year 52.8 51.7

School absence in children, % 16 29.7

Mean (SD) 5.3 (4.5) 7.9 (9.6)

Work absence in adults, % 17.1 29.7

Mean (SD) 3.8 (2.7) 7.3 (8.1)

Use of health services in the past year

Hospitalization, % 4 22.5

Emergency room visit, % 28 51.5

Current use of medication (past 4
weeks)

Use of ICS, % 5.5 14.6

Use of quick relief treatment, % 47.5 55.5

Ratio ICS/SABA 0.12 0.26

ICS: inhaled corticosteroids; SD: standard deviation; SABA: short-acting beta2 agonists.
∗(Reprinted with permission from AIR UAE survey [12]).

to tremendous health care cost for asthma (Cost Of ASThma
in GNE: COAST-GNE study (personal communication, Dr
Bassam M, manuscript under preparation). Patients tend to
take PRN treatment for asthma going to ER for symptomatic
relief rather than regularly following specialists for the con-
trol of asthma. In a current survey, it was observed that 66%
of asthma sufferers mainly treated by general practitioners
(GP) and majority of patients (94%) go back to the same
source for asthma care. Under one quarter (22%), see a dif-
ferent specialist in addition to GP. The frequency of follow-
up visits (including specialist) is “only if problems develop” or
1-2 times/year. This is surprising that only 17% have sched-
uled follow-up visits, rest of patients had only unscheduled
visits to clinics/ER. This clearly shows significant lack either
on the part of health care system including physician or
patients themselves with the attitude of “caring of asthma
when it worsens,” but this needs to be improved in order to
improve asthma control and its consequences.

Despite extensive evidence of the effectiveness of the
controller medicines in asthma, nonadherence is the major
reason for uncontrolled asthma, frequent ER visits, hospital-
ization, morbidity, mortality, and significant cost throughout
the globe as evidenced by other international AIR surveys
also. Bender et al. concluded that there is no evidence of
recent improvement in the rates of nonadherence, and pa-
tients continue on average to take about 50% of prescribed
medication. They recommended that nonadherence could
only be assessed in most accurate way when it can be
measured objectively rather than relying on patient’s or
physician’s estimate [27].

AIRE survey assessed the current levels of asthma control
by patient’s perception about control of asthma. Daytime
symptoms and asthma-related sleep disturbances at least
once a week were reported by 46% and 30% patients,
respectively. In the past 12 months, 25% of patients reported
an unscheduled ER visit, 10% reported one or more ER visits,
and 7% reported overnight hospitalization due to asthma. In

the past 4 weeks, more patients had used prescription quick-
relief medication (63%) than ICS (23%). Patient perception
of asthma control did not match their symptom severity and
far below their actual asthma control; approximately 50%
of patients reporting severe persistent symptoms considered
their asthma to be completely or well controlled.

From our pooled data, we also had similar findings in
AIRGNE study that reduction in the ACT score was associat-
ed with more hospitalizations and more ER visits in all part-
icipating countries (χ2 for trend <0.05). The highest use of
health services due to exacerbation of asthma was seen in
Kuwait, where 27.4% had been hospitalized and 89.1% had
visited the ER in the last 12 months, while, in UAE, it was 4%
and 28%, respectively (Table 2) [11]. Mean times hospital-
ised for exacerbation of asthma (breathlessness/chest tight-
ness/wheeze/cough) were 2.13 times, and mean nights hospi-
talised were 1.5 nights in the past year. Unscheduled ER visits
for exacerbation was 60% in poorly controlled patients while
it was 21% in the well-controlled group (based on ACT
score), directly correlating the ER visits to the poor control
of asthma with substantial morbidity (Figure 2). Two thirds
(64%) had suffered sudden severe episodes of asthma during
the past year. About 40% had such attacks at least twice a
year, and 11% of children and 3% of adults had to be hos-
pitalized for asthma.

Pooled data from AIRGNE (UAE) and ECRHS (UAE)
study revealed that use of ICS was 5.5% and use of quick relief
treatment was 47.5% with a ratio of ICS/SABA 0.12% (rec-
ommended ratio >1) clearly reflecting the very poor compli-
ance in our patients suggesting an urgent need for contin-
uous efforts to improve the awareness and education for
asthma patients at all level of health care system (Table 2).

While enquiring about the compliance with the con-
troller medicines, over two-third of patients (69%) were
not familiar with the effects and benefits of the ICS. Of
those patients, who were familiar had varying opinions about
the ICS ranging from good to bad effects. Positive opinion
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Figure 2: Percentage of ER visits and hospitalizations in the last 12
months according to the ACT score. ∗(Reprinted with permission
from AIR UAE survey [12]).

about ICS were fast action (48%), good control/relief (33%),
expands airways/helps breathing (21%), long-term efficacy
(5%), while, on the other hand, majority had negative
opinion for the ICS including side effects (46%), causes
obesity/swelling (17%), adversely affects heart (5%) and
lungs (5%), strong medicine/powerful (3%); however, 28%
of patients said that there is no disadvantages. Half of patients
were unsure or never heard about inflammation of the
airways as the underlying cause of asthma reflecting poor
level of education delivered by the treating physicians.

Enquiring about problems encountered with medication
revealed diverse opinions including treatment does not cure
or only a temporary solution (14%), less or not effective
(6%), side effects of medicines (4%), no fast acting medicines
(4%), not effective in long term management (2%), no
good doctors or efficient hospitals available for asthma
(2%). Other problems included: sleep disturbances, strong
medication, weakness in body, cannot use in public, and
not easy for children to use, too much medicine, not com-
pletely satisfied. These findings clearly reflect that there is a
huge gap of communication between the patients and the
physician about the awareness and perception of the disease
and its control. This also signifies an immense need for
the implementation of the standard national/international
guidelines by the health authority in our country.

We speculated about the possible determinants of poor
compliance considering social, economic, and geographical
barriers. A significant negative correlation was found be-
tween patient compliance and rate of hospital/ER visits. It
was observed that subjects suffering from more severe asth-
ma did not show better compliance to antiasthmatic treat-
ment than those with milder asthma. Although the data do
not allow the confirmation of a cause-effect relationship, it is
reasonable to suppose that poor adherence to treatment may
result in increased disease severity with consequent hospital/
ER visits. This could have been avoided if the management of
the disease had been correct.

Exercise limitation is also a prominent finding in our
study; 62.2% patients claimed that they never exercised
reflecting sedentary life style and westernization of society.

This exercise limitation is also contributed by uncontrolled
asthma and poor perception of the disease. AIRGNE study
had similar findings about the perception of control of
asthma by the patients; however, when patients were ques-
tioned based on the Asthma Control Test (ACT), there was
significant mismatch between the patients perception of
controlled asthma versus real control of asthma (Table 3). We
strongly think that these differences in subjective versus ob-
jective control of asthma in AIRGNE study11 could be extra-
polated in same way in current survey and emphasis should
be given to awareness and education about the benefits of
well-controlled asthma to all patients.

Although there is considerable confounding factors be-
tween country and language and the effects of language and
culture on the reporting of symptoms are a relatively poorly
explored area, we did not find this as a significant confound-
ing factor because our questionnaire was bilingual (Arabic
and English which are the commonest language in UAE).

Various factors, such as income, level of education, and
education about the disease, are implicated in the genesis of
asthma-related hospitalization since these factors directly in-
fluence the access to health care facilities. Similarly, the pre-
vention of predisposing environmental factors is indicated,
although the implementation of the consensuses, by empha-
sizing aspects directly related to the preventive therapy, seems
to exert a considerable influence.

World Health Survey by WHO used a standardized sur-
vey instrument to compile comprehensive baseline informa-
tion on health and healthcare expenditure by analyzing the
global patterns of self-reported wheeze and doctor-diag-
nosed asthma, two commonly reported measures of respi-
ratory health [34]. The survey showed that highly industrial-
ized (higher income) countries, such as Australia and coun-
tries in Western Europe, had the higher prevalence of current
wheezing symptoms and diagnosed asthma, while lower
prevalence was found in middle-income countries, part-
icularly in eastern and central Europe. UAE is a high-income
group country with high prevalence of current wheezing
symptoms and diagnosed asthma resulting from many other
influential factors at play, such as increased environmental
pollution and westernization of life style in last 20 years,
which has been identified as a risk factor for respiratory
illness in both children and adults; access to healthcare and
disease information (which allow for disease identification,
treatment, and management); the highly contested hygiene
hypothesis [35–38] which postulates that a lack of exposure
to dirt in childhood may increase an individual’s susceptibly
to respiratory illnesses, asthma in particular, and may explain
the high asthma prevalence observed in UAE [39].

One might also expect that the correlation between
current wheezing symptoms and asthma diagnosis would
vary by socioeconomic and cultural differences, for which
national income may be a partial proxy. Country-level fea-
tures, such as access to healthcare, health literacy, willingness
to report symptoms, and cultural differences in how breath-
ing problems are labeled and understood, could all affect the
ratio of current symptoms to diagnosis of asthma. In UAE,
it has been observed that many physicians especially GP and
internists avoid using the term asthma and prefer using the
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Table 3: Comparison between objective and subjective evaluation of asthma control.

Level of asthma control
Subjective asthma control

n (%)
Objective asthma control∗

n (%)
P

Poorly and not well controlled 8 (4%) 60 (30%) <0.05

Well/completely controlled 192 (96%) 140 (70%) <0.05
∗

Objective evaluation of asthma control according to the Asthma Control Test (ACT).
ACT: 5 to 19—poorly or not well controlled asthma, 20 to 25—well controlled asthma.
∗(Reprinted with permission from AIR UAE survey [12]).

term allergy (of respiratory tract), with an intention to make
it milder and more acceptable to patients or to their parents;
this could have led to underestimation of the number of
asthma patients out of total sample size because they might
not be told by their doctors that they have asthma [40].

Various international studies have demonstrated that the
use of appropriate prophylactic treatment, based on patient
education, combined with the prescription of preventive
medications, presents a quite favorable cost-effectiveness
ratio, resulting in clinical improvement and reduction in the
hospitalizations and ER visits [41]. In many well-controlled
study conducted among the children, it has been observed
that undercontrolled asthma is directly related with the
mortality. However, we could not assess this relationship in
our patients because it was a community-based survey but, in
our patient data-base, inadequate use of controller medicines
led to unacceptable high rates of frequent hospitalization for
the exacerbation of asthma in last 1 year.

5. Conclusion

Present survey clearly shows the pattern of asthma including
high prevalence of predisposing factors, namely, environ-
mental/construction work/industrial pollution/occupation-
al/housing/patient’s behavioral issues/misperception of dis-
ease/lack of educational delivery by the physicians. This im-
plies an immediate need to improve education/communica-
tion and awareness among patients and physicians, specifi-
cally to reinforce the use of anti-inflammatory medications.

Underestimation of the severity of asthma and overesti-
mation of asthma control by both patients and physicians are
important factors contributing to poor asthma control. We
strongly recommend treat to the target approach while dealing
with asthma patients similar to other chronic conditions to
have best control of asthma.

Suboptimal adherence with controller medication is very
common with resultant significant morbidity and healthcare
costs and should always be considered in all poorly con-
trolled asthma patients. In UAE, the most important issue
needs to be dealt with are various ethnic background/cultural
belief/behavioral issues/limited access to health care/availa-
bility and claims of efficacy of alternative medicines/com-
plexity of the regimen/patient’s concerns and prejudices
about the efficacy and side effects/steroid phobia/socially dis-
advantaged groups and cost of the medicines. We strongly
recommend that the treatment plans should be developed
collaboratively considering all the above-described factors,
a strategy to motivate patients to maintain adherence, and

a tool to evaluate adherence in subjects with poor disease
control. Improved adherence will definitely lead to improved
asthma control. Hence, we suggest that health care systems
should encourage and support the allocation of sufficient re-
sources in a meaningful way to combat the barriers to self-
management and other solutions should also be sought. Car-
egiver-patient relationship should be strengthened and spe-
cial programs for difficult-to-manage patients must be im-
plemented to improve the outcome of asthma in UAE.

Limitations of the Study. Certain limitations are worth ex-
ploring. The sample size of 1229 with 188 patients of asthma
may not be representative of all the populations in the UAE
and considering the realistic facts with large number of ex-
patriates and immigrant population and the absence of ap-
propriate census. Therefore, more studies recruiting large
number of population including representative samples of all
ethnic origin are needed to reconfirm our findings. Present
survey was conducted in public locations, rather than a door-
to-door or random-digit dialing, or other sampling proce-
dure. We did not perform skin-prick test (SPT), blood tests
for the measurement of total and specific IgE, spirometry and
methacholine challenge (done in ECRHS) due to the cost and
manpower reasons.
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