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ABSTRACT
Objective: To determine the prevalence of bronchial asthma among university hospital employees between the ages of 20 and 44
based on the criteria established in the European Community Respiratory Health Survey. Methods: A descriptive, prospective,
randomized, stratified prevalence study was conducted, in which questionnaires completed between April and October of 2002 by 351
employees of the Universidade Federal de Pernambuco (Federal University at Pernambuco) Hospital das Clínicas were evaluated. For
sample characterization, the independent variables used were the signs and symptoms of asthma, and one dependent variable
(physician-diagnosed asthma, characterized by data related to attacks occurring within the 12 months preceding the study) was
included. Results: The prevalence of asthma was 10.7%. Nocturnal dyspnea, chest tightness and nocturnal cough were the most
frequent symptoms, although statistically significant correlations with asthma were found exclusively among females (p = 0.03, p =
0.04 and p = 0.001, respectively). Nocturnal dyspnea, wheezing within the last 12 months, dyspnea with wheezing and the use of
asthma medication were more frequent among individuals between 20 and 29 years of age. The last two variables presented statistical
significance (p < 0.001). Undertreatment of asthma was identified in 35 (10.7%) of the cases. Conclusions: The results of this
pioneering study show that asthma prevalence in a sample composed of employees of a university hospital located in a developing
country was slightly higher than that found in the literature and suggest that working in a university hospital does not reduce the
frequency of undertreatment.
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INTRODUCTION

The most intriguing aspect of the descriptive
epidemiology of asthma and asthma-like symptoms
is its geographical and temporal variability. Various
epidemiological markers, such as morbidity rates,
mortality rates, hospitalizations and amount of
prescribed medications, suggest that the prevalence
of asthma has significantly increased since 1970.(1-2)

This phenomenon is particularly evident in
urban areas of developing countries, although
increased asthma morbidity has also been reported
in developed countries.(3-4)

This problem triggered an international push
to develop questionnaires that would make
epidemiological studies more objective and
consistent, especially regarding the concept of
asthma. The questionnaire known as the European
Community Respiratory Health Survey (ECRHS) was
developed for use with individuals between the
ages of 20 and 40.

Brazi l  is a country that lacks rel iable
epidemiological data, which makes the planning and
execution of preventive and educational measures
for health problems, targeted to an expressive part
of the population, more difficult.(5) The most
comprehensive epidemiological data are those from
the national Sistema Único de Saúde(6) (SUS, Unified
Health Care System). However, since they contain
errors, they must be analyzed with care.(7) In various
regions in the country, asthma cases have not been
reported, whereas, in other areas, some hospitals
have used these data as an artifice in order to receive
more money from the government.

Despite their unreliability, the statistical data are
alarming. In 1996, asthma was the fourth leading
cause of hospitalization in Brazil, accounting for
approximately 350,000 hospitalizations nationwide,
at a cost of approximately 76 million Brazilian reais,
which was the third highest expenditure by the SUS
for a specific disease, according to data reported at
the III Consenso Brasileiro no Manejo da Asma
(Third Brazilian Consensus on Asthma Management)
of the Sociedade Brasileira de Pneumologia e
Tisiologia (Brazilian Society of Pulmonology and
Phthisiology). In addition, asthma was responsible
for an average of 2000 deaths/year, 70% of which
occurred during hospitalization.(8)

Costs directly related to the treatment of asthma
consist of expenditures for medication, equipment,

medical appointments and hospitalizations.
Indirect costs are related to intangibles such as
patients and companions missing school or work,
as well as productivity loss, early retirement and
mortality.(9)

In 1995, it was demonstrated that the increase
in morbidity and mortality seen in asthma is
associated with, among other factors, inappropriate
treatment strategies and low patient compliance with
treatment. Since treatment is complex, it demands
active participation by patients and their families.
Due to the fact that asthma leads to physical,
emotional and social limitations, therapeutic
procedures require, in addition to adequate
pharmacological treatment, that patients understand
their disease, its inducing factors and how to avoid
them. In addition, patients should be able to use
medications correctly.(10) Furthermore, patients must
be able to recognize signs of asthma control and
aggravation.(11)

Based on these premises, any programs for the
treatment, education or prevention regarding asthma
should be preceded and followed by epidemiological
studies based on standardized questionnaires, the
objective being to monitor the process, analyze the
effectiveness of the programs and make the
necessary corrections.(12)

The ECRHS questionnaire has been used for the
epidemiological studies of asthma in patients
ranging from 20 to 44 years of age in order to
investigate the general population and individuals
in some professions, such as coal mining,
construction work and farming, that are exposed
to a higher risk of developing the disease.

It can be assumed that hospital employees,
regardless of their position, develop activities for
patients and (directly or indirectly) assist them.
Acting under the supervision of academic
professionals, hospital employees perform tasks of
various levels of complexity, organize the work
environment and ensure continuity during shift
changes. These activities provide better service to
the public at large, safeguarding the hospital image
and giving patients greater peace of mind, which
may lead to higher expectations for health recovery
and better conditions to comply with quality
standards.(13) Therefore, when hospital employees
get sick, the health of the patients is jeopardized
since the balance in the chain of processes involved
in treating the patients is altered.
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All of these factors are even more important when
employees work at public, tertiary-care university
hospitals, such as the Universidade Federal de
Pernambuco (Federal University of Pernambuco)
Hospital das Clínicas, where the present study was
conducted.

The objective of this study was to determine
the prevalence of bronchial asthma among 351
employees of a teaching hospital. Based on the
criteria established in the ECRHS, all participants
were between the ages of 22 and 44.(14)

METHODS

A descriptive, randomized prevalence study was
conducted, stratified by hospital sector. Data from
351 (53.9%) of the 651 employees were analyzed,
respecting the inclusion and exclusion criteria.

We used the following inclusion criteria: being
a hospital employee in good standing (active
member of the staff), being between the ages of
20 and 44, and giving written informed consent
(after being informed of the objectives of the
study). One employee was excluded from the study
for not providing information regarding all of the
symptoms described in the ECRHS, which was a
condition for data validity.(14) All ethical precepts
specified by Resolution number 196/96 of the
Conselho Nacional de Saúde (National Council on
Health) were respected.(15)

The Federal University of Pernambuco Hospital
das Clínicas occupies an area of 64,614 m2,
employing 1578 workers, 306 professors and 174
resident physicians. The study body consists of
1637 medical students, 365 of whom are
postgraduate students. This tertiary-care hospital
has 213 clinics, 15 hemodialysis units in a
nephrology unit, 416 beds in wards, 18 beds in
the neonatal intensive care unit and 8 beds in the
adult intensive care unit.

In accordance with the validity criteria adopted
in the translation of the ECRHS to other
languages,(14) we adapted this first translation to
Portuguese to the local culture through the
application of the questionnaire to students,
hospital employees and professors, and validation
was carried out later.

Independent variables consisted of signs and
symptoms, since these data were based only on
information provided by the participants and were

not confirmed by the researcher. Such variables
included: the presence of breath sounds (referring
to sounds, such as wheezing, detected by the
participant while breathing); dyspnea with breath
sounds (reported as wheezing at respiratory
movements, followed by the sensation of shortness
of breath); breath sounds not associated with the flu
(participant reported wheezing within the last 12
months, not concomitant with flu or cold episodes);
chest tightness (participant reported this symptom
within the last 12 months, regardless of the cause);
nocturnal dyspnea (participant reported spontaneous
awakening caused by shortness of breath); nocturnal
cough (participant reported that cough caused
spontaneous awakening within the 12 last months);
use of medication (use of medication, in any form of
pharmaceutical presentation, prescribed by a
physician for the treatment of asthma, by the time
information was reported).

In addition to the ECRHS questionnaire
variables, we considered undertreatment of asthma
as an independent variable. It was defined as
reported, physician-diagnosed asthma attacks
within the last 12 months, with or without the use
of medication for asthma.

We considered as a dependent variable a history
of asthma, characterized by the information
regarding physician-diagnosed asthma attacks
within the 12 months preceding the study.

Data were processed using the Epi Info 2002
program, version 1.0, from the Centers for Disease
Control and Prevention - World Health
Organization.(16) Chi-square test was used as the
statistical test for the analysis of association between
variables. The significance level was set at 0.05.

RESULTS

The study comprised 351 employees, ranging
in age from 21 to 44 (median, 37; 63.3% between
35 and 44). There were 99 males (28.2%; median
age, 36), and 252 females (71.8%; median age, 37).

The distribution of the participants by level of
education reflected the professional activity in the
area of health care: 156 employees (44.4%) had
completed high school, and 140 (9.9%) had a
college degree. In the hospital, 128 (38.0%) of
the employees performed activities that did not
require contact with patients, whereas 209 (62.0%)
performed either direct health care activities, at
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the bedside or in the clinics (185 employees;
54.8%), or indirect activities, such as cleaning and
disinfection or laundering (24 employees; 7.2%).

Of the 351 employees evaluated, 326 provided
information concerning asthma attacks within the
last 12 months prior to the study. Of those 326,
35 (10.7%) reported asthma attacks within the last
12 months prior to the study. Of those 35, 29
(82.8%) were female and 6 (17.2%) were male.
Although there was a predominance of asthma
attacks among females, this difference was less
than statistically significant (p = 0.20).

Analyzing the prevalence of asthma attacks by
age bracket, it was statistically higher among
individuals between the ages of 20 and 29 (p = 0.02).

Table 1 shows the distribution of ECRHS
symptoms among the 351 employees by gender.
Nocturnal dyspnea (p = 0.03), chest tightness (p =
0.04) and nocturnal cough (p = 0.001) were

statistically more frequent in females.
Analyzing the frequency of reported asthma-

related symptoms by age bracket, we found no
proportion differences in terms of wheezing within
the last 12 months, wheezing accompanying the flu,
chest tightness or nocturnal cough, all of which were
proportional to the sample ratio of 1:4 between the
young adult (20-29 years) and adult (30-44 years)
age brackets. However, symptoms of dyspnea
combined with wheezing and the use of medication
were more frequent among individuals between the
ages of 20 and 29, at an approximate ratio of 1:1
between the two age brackets (Table 2).

When the ECRHS signs and symptoms that were
significantly associated with asthma attacks within
the last 12 months were organized by frequency,
the order was as follows: wheezing within the last
12 months, dyspnea with wheezing, wheezing not
associated with the flu, nocturnal cough, nocturnal

TABLE 1

Distribution of ECRHS asthma symptoms, by gender, among the 351 employees of the Universidade Federal
de Pernambuco (Federal University of Pernambuco) Hospital das Clínicas from April to November of 2002

Percentage based on 351 individuals since each presented more than one symptom
*statistically significant
ECRHS: European Community Respiratory Health Survey.

TABLE 2

Distribution of asthma signs and symptoms investigated using the ECRHS regarding the age brackets of 351
employees of the Universidade Federal de Pernambuco (Federal University of Pernambuco) Hospital das

Clínicas from April to November of 2002

Percentage based on 351 individuals since each presented more than one symptom
*statistically significant
ECRHS: European Community Respiratory Health Survey

Asthma signs and symptoms    Gender (%)     Total (%)        Statistical
investigated using the ECRHS                   Female                          Male           test
Wheezing within the last 12 months 36 (10.2) 8 (2,3) 44 (12,5) P = 0,11
Wheezing not accompanying the flu 30 (8.5) 8 (2.3) 38 (10.8) P = 0.30
Dyspnea and wheezing 29 (8.3) 9 (2.6) 38 (10.8) P = 0.13
Nocturnal dyspnea 66 (18.8) 15 (4.3) 83 (23.6) P = 0.03*
Chest tightness 38 (10.8) 7 (2.0) 45 (12.8) P = 0.04*
Nocturnal cough 76 (21.6) 15 (4.3) 91 (25.9) P = 0.001*
Use of medication for asthma 18 (5.1) 4 (1.1) 22 (6.3) P = 0.28

Asthma signs and symptoms                              Age brackets (%)     Total (%)        Statistical
investigated using the ECRHS                      20-29                     30-44                              test
Wheezing within the 12 months 10 (2,8) 34 (9,7) 44 (12,5) p = 0,41
Wheezing not accompanying the flu 9 (2.6) 29 (8.3) 38 (10.8) p = 0.36
Dyspnea and wheezing 12 (3.4) 23 (6.6) 35 (10.0) p = 0.01*
Nocturnal dyspnea 20 (5.7) 61 (17.4) 81 (23.1) p = 0.09
Chest tightness 9 (2.6) 36 (10.2) 45 (12.8) p = 0.74
Nocturnal cough 17 (4.8) 73 (20.8) 90 (25.6) p = 0.85
Use of medication for asthma 9 (2.6) 13 (3.7) 22 (6.3) p = 0.01*
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dyspnea, use of medication for asthma, and chest
tightness (Table 3).

Among 326 employees that answered the
question regarding "asthma attacks within the past
12 months", 21 (6.1%) reported to be using
medication for asthma up to the time of this study
independently of any medical prescriptions, 20
(95.2%) of whom reported that a physician had
diagnosed the asthma attack. All of the 35
employees who reported asthma attacks within the
year preceding the study were classified as cases of
undertreatment, 20 (57.1%) because, although
under treatment, they had received inappropriate
medications or insufficient dosages, and 15 (42.9%),
who stated that they were not under treatment,
because of the absence of pharmacological therapy
(Table 4).

DISCUSSION

The prevalence of asthma symptoms in the
present study, which was carried out in the city of
Recife (in the state of Pernambuco, Brazil), was
higher than that reported in studies conducted in
Canada,(4) in the rural zone in Beijing (China),(17) in
Antwerp (Belgium)(18) and in Spain.(19) This may be
attributable to the fact that those studies were
population based and carried out in areas with
climate and environmental characteristics quite
distinct from those found in Recife or to differences
in the socioeconomic characteristics between the
groups of individuals evaluated in those studies and
the employees of the Federal University of
Pernambuco Hospital das Clínicas.

There are authors who consider the potential
contribution of environmental and genetic factors
as one of the most interesting hypotheses for these
differences, and this warrants further study.(20) Other
authors believe that it is unlikely that genetic factors
are involved since epidemiological prevalence
studies, repeated in various countries, have shown
significant changes over short periods of time,
incompatible with genetic causes, which have a
long-term effect on populations.(19)

The ECRHS(14) and the International Union Against
Tuberculosis and Lung Disease were compared
regarding their efficiency in detecting mild
asthma.(21) In order to do so, data from 196 patients
between the ages of 16 and 59, with pulmonary or
extrapulmonary complaints and never having been
examined for bronchial asthma were studied.
Patients were subdivided into two groups, answering
the ECRHS or the International Union Against
Tuberculosis and Lung Disease questionnaires
during the first phase. Those who had reported at

TABLE 3

Distribution of ECRHS asthma signs and symptoms, as well
as of asthma attacks, within the last twelve months, as

reported by 35 employees of the Universidade Federal de
Pernambuco (Federal University of Pernambuco) Hospital das

Clínicas from April to November of 2002

Percentuais calculados com base em 351 pacientes, já que cada um
apresentava mais de um sintoma.
ECRHS: European Community Respiratory Health Survey.

TABLE 4

Distribution of the use of medication for asthma in 326 employees of the Universidade Federal de
Pernambuco (Federal University of Pernambuco) Hospital das Clínicas with a history of asthma within the

last twelve months from April to November 2002

25 employees omitted the information concerning asthma attacks in the last 12 months.
Percentages based on the total by category

Asthma signs and symptoms     Reports of  asthma attacks
investigated through ECRHS  within the last 12 months
                                                         No of patients         %
Wheezing in the last 12 months 28 80.0
Dyspnea and wheezing 26 74.2
Wheezing not combined with the flu 25 71.4
Nocturnal cough 23 65.7
Nocturnal dyspnea 21 60.0
Use of medication for asthma 20 57.1
Chest tightness 18            51.4

Use of medication for asthma Report of a physician-diagnosed asthma attack within the last 12 months
                                                      yes                                                   no

total n %         n          %                      n
yes 20 57.1 1 0.4 21
no 15 42.9 290 99.6 305
TOTAL 35 100.0 291 100.0 326
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least one symptom in any of the questionnaires were
submitted to clinical, functional and allergological
examinations. Based on the results, the authors
concluded that the ECRHS should be the
questionnaire of choice for epidemiological surveys
on asthma. Therefore, since it is an internationally
validated questionnaire, we adopted the ECRHS
questionnaire as the instrument of data collection
to be used in the present study.(22)

In the ECRHS, asthma is defined as reference to
an asthma attack within the last 12 months or the
use of medication for its treatment. However, we
acknowledge the fact that there might be a memory
bias, and that, in the absence of a medical diagnosis,
participants might classify a dyspnea episode as an
asthma attack, as well as the fact that participants
might be self-medicating, which is a frequently seen
among health care workers. Consequently, we
exclusively considered asthma when there was a
documented asthma attack within the 12 months
prior to the present study. We therefore restricted
the concept of asthma in the ECRHS, similar to what
other authors had done in a study investigating the
increase in the prevalence of asthma in three Italian
cities, comparing the period between 1998 and
2000 to that between 1991 and 1993.(23)

This was a phase 1 study conducted in a
restricted area of a university hospital. As an
epidemiological survey, it was groundbreaking in
the sense that we were able to obtain initial data
that characterized the prevalence of asthma attacks
within the last 12 months among employees of a
university hospital.

We also analyzed undertreatment because we
believed that this would be absent or present a low
incidence since these employees deal with disease
on a daily basis and have a higher level of education
concerning health than do individuals in the general
population. Therefore, we believed that they would
seek treatment more frequently.

Another aspect of the methodology adopted
in the present study is related to data collection
using a self-report questionnaire, which is certainly
not considered the best option in the investigation
of asthma.

One study was developed, classified by its authors
as innovative, pragmatic, randomized and controlled,
in order to evaluate the sensitivity, acceptance and
efficiency of primary care of asthmatic patients
through telephone conversations.(24) The authors

concluded that such consultations provided
assistance to 26% more patients than did those
conducted in clinics or through self-report
questionnaires, showing no clinical disadvantage, less
satisfaction of patients and more freedom for them
to express their symptoms, questions and occasional
noncompliance with the treatment. The same authors
stated that studies of the symptoms of asthma should
be preferably conducted over the telephone. Although
this methodology was also proven and validated by
epidemiological population surveys using the ECRHS,
it could not be applied in the present study due to
the low socioeconomic status of the hospital
employees who performed administrative or sanitation
duties (not all of them had a telephone at home),
which would represent a significant loss in the
maximal sample size (approximately 39%).

Although the analysis of occupational asthma
was not the objective of the present study, we could
not ignore the fact that Samet(20) had warned about
the influence of the environment in restricted areas
on the prevalence of asthma, which might explain
some of the results in the present study, since the
hospital environment may act as a risk factor for
asthma symptoms.

In the present study, asthma attacks were more
frequent in females, which could be explained by results
reported by other authors who found that females
presented greater bronchial hyperresponsiveness than
did males, almost exclusively due to the smaller caliber
of their airways.(25) This was confirmed in another study
involving 18,659 individuals (52.1% female; 47.9%
male), residing in 16 countries, who completed the
ECRHS. The authors reported that the incidence of
asthma in the 0-44 age bracket presented an inverse
relationship regarding age and is predominance in
females.(26)

Higher prevalence of nocturnal dyspnea, chest
tightness and nocturnal cough was also statistically
significant among females, but there were no similar
reports in the literature we reviewed. These data
may be related to holding positions that require
working in less safe and less healthful environments,
such as kitchen work, laundry work and cleaning/
disinfecting the environment, all of which are more
commonly held by females. Individuals working in
such environments are submitted to sudden changes
in temperature (when withdrawing food from
refrigerators or freezers) and to vapor (when
preparing meals or ironing clothes).
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The predominance of asthma attacks reported
by younger individuals agreed with the natural
history of the disease but disagreed with a study
on the prevalence of asthma by age.(27) A possible
explanation for the results in the present study is
that the characteristics inherent to hospital work,
which subjects individuals to very high levels of
stress and pollution and demands much adaptability
in order to cope with the suffering of patients while
maintaining their own psychological balance.
Making such adjustments affects individuals between
20 and 29 years of age more intensely, probably
due to the fact that they have had less time to learn
how to adapt to situations of conflict and to the
suffering of others.

We can hypothesize that, in this population,
personal, behavioral and professional factors might
affect both genders. This hypothesis is in agreement
with the findings of another study of the neurosis-
inducing component of asthma.(28) In that study,
comprising 426 adults participating in phase 2 of
the ECRHS, it was reported that the presence of
wheezing within the last 12 months severely affected
the quality of life of the participants, even more
than asthma attacks or isolated bronchial
hyperresponsiveness, although these two signs
resulted in extreme worsening of the mental state
of patients.

The finding that 12.5% of the individuals with
wheezing within the last 12 months in the sample
of the present study was important because it
indicated the negative effect on the quality of life
of hospital employees and, indirectly, of the patients
treated by them.(29)

The identification of 35 employees in a university
hospital who were likely undertreated for asthma
makes us reflect upon the prevention and reduction
of asthma morbidity that can be obtained through
educational interventions.

In studies in Canada(30) and in Brazil,(9) after a
12-month educational program for asthma, there
was significant improvement in the understanding
of the disease and disposition to alter the medication,
as well as in the quality-of-life score and peak
expiratory flow. However, no educational programs
or improvement in the treatment of asthma will be
valid if patients do not adhere closely to the
proposed orientations regarding the understanding
of the disease and subsequent improvement in the
acceptance of the therapy.

Epidemiological investigations of asthma should not
be limited to large urban populations since its study in
relatively restricted areas may provide information that
may be conducive to the understanding of various causes
of its prevalence. The results of the present study indicate
the need for further, more detailed surveys that may
contribute to the welfare of asthmatic patients and
improving the quality of hospital services.
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