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ABSTRACT: The current study examined the perception and interpretation of asthma symptoms

among practitioners using standardised audiovisual presentations of asthma.

Two groups of practitioners (n570) in Chennai, India, were shown the International Study of

Asthma and Allergies in Childhood (ISAAC) video questionnaire and asked to describe the

symptoms and signs they observed and to identify possible diagnoses for each presentation.

The number of practitioners who correctly described the principal symptom(s) of asthma

depicted in the five video sequences ranged from 26.1% for scene 5 (wheezing and dyspnoea), to

94.2% for scene 4 (nocturnal cough). The number who identified asthma as a possible cause of

the presentations ranged from 17.4% for scene 4, to 67.1% for scene 2 (wheeze after exercise).

Practitioners with postgraduate medical education were significantly more likely to identify

asthma as a possible cause of the presentations, as were practitioners with postgraduate training

in respiratory diseases.

In conclusion, the perceptions of asthma and asthma symptoms among many physicians in

Chennai, India, do not match the presentations of asthma depicted in the International Study of

Asthma and Allergies in Childhood (ISAAC) video. These differences may be limiting the

diagnosis and apparent prevalence of asthma, and suggest the need for additional attention to

asthma in the education and training of practitioners in India.

KEYWORDS: Asthma, classification, diagnosis, India, International Study of Asthma and Allergies

in Childhood (ISAAC), labelling

M
any epidemiological studies rely on
reported symptoms of asthma and
diagnosis of asthma as a proxy for

disease status. As a result, regional differences
in the perception of asthma symptoms and their
clinical interpretation may play an important role
in the apparent patterns of disease prevalence. In
addition, artefactual changes in asthma preva-
lence may arise from changes over time in the
perception and interpretation of symptoms, and
differences in the proportion of the population
with symptoms labelled as asthma [1–5].

Populations in India have previously reported
some of the lowest prevalence of diagnosed
asthma and asthma symptoms in the world [6–
9]. However, recent reports suggest that the
prevalence may be increasing, particularly
among urban residents [10, 11]. In addition,
substantial variability remains between Indian
communities in the prevalence of asthma and in
the percentage of symptomatic individuals with a
diagnosis of the disease [6, 8, 9]. Although
increases in the popular and professional aware-
ness of asthma may be affecting the proportion of
individuals with a diagnosis, little is known

about how practitioners in India view the set of
symptoms that characterise asthma, or how they
describe and label these symptoms.

This research examined perceptions and inter-
pretation of asthma and asthma symptoms
among a sample of physicians in an Indian city
using the standardised audiovisual representa-
tions of asthma depicted in the International
Study of Asthma and Allergies in Childhood
(ISAAC) video questionnaire.

METHODS
Video instrument
The ISAAC video questionnaire (AVQ 3.0; Otago
University, Dunedin, New Zealand) was devel-
oped by the Wellington Asthma Research Group
to be a standardised methodology for determin-
ing the prevalence of asthma in children [12, 13].
By showing, rather than describing, symptoms of
asthma, the video was expected to minimise the
effect of language, culture, literacy and interview
technique [12, 13]. To date, the ISAAC video
questionnaire has been used in .40 countries to
assess the prevalence of asthma [8, 9]. In the
international version of the video, young adults
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from a variety of ethnic backgrounds can be seen and heard
manifesting different symptoms of asthma during a set of five
short (25 s) sequences. The sequences display a female
Caucasian seated at a desk in an office with moderate
wheezing at rest, a young Maori male with wheezing after
jogging along a wooded trail, a young Asian male waking at
night with wheezing, a young Caucasian female waking at
night with coughing, and an Indian female with a severe attack
of asthma with wheezing and dyspnoea. Further information
about the development, validation and utilisation of the video
questionnaire has been published elsewhere [8, 9, 14].

Participants
In 2002, two groups of medical practitioners in the south
Indian city of Chennai (formerly Madras) were asked to
participate in an epidemiological study. An initial purposive
sample of 25 practitioners was selected from the Chennai
telephone directory for individual interviews. This group was
chosen specifically to reflect a range of medical training and
specialties, clinic types and sizes, and diverse geographical and
socio-economic neighbourhoods in the city. A second, con-
venience sample of practitioners (n552) attending a continuing
education seminar on the pharmacological management of a
variety of acute respiratory emergencies was also recruited.

Interviews and questionnaire
Physicians who agreed to participate in individual interviews
were met in their office, where they viewed the ISAAC video
on a portable digital video player and took part in a semi-
structured interview. Physicians from the seminar who agreed
to participate remained after the lecture to watch the ISAAC
video as a group and answer the same questions on a pre-
printed questionnaire. The video was screened using a liquid
crystal display projector, and the audio was directly amplified
via the public-address system used for the lecture. The same
investigator and assistant conducted all interviews and the
seminar survey in order to assure the quality and compar-
ability of the video image and sound level for all participants.

At the conclusion of each scene, the investigator paused the
video and asked participants to describe (or note) the signs and
symptoms they observed and to list the disease(s) they
considered to be possible causes of the presentation. No limits
or restrictions were placed on the number or nature of their
responses. Neither group of practitioners was informed in
advance that the video was an instrument used in asthma
epidemiology, nor that the purpose of the study involved
asthma in any way.

Practitioners were free to respond in English or Tamil, the local
Indian language. A native Tamil-speaking assistant was
present at all times to interpret; however, all interviews were
conducted in English, and no written responses in Tamil were
received on the printed questionnaire. While equivalent terms
for common asthma symptoms (including wheeze, cough and
dyspnoea) exist in Tamil, English is the language of medical
education in India, and practitioners use English terms to refer
to symptoms throughout their training and in daily clinical
practice.

The interviews averaged 60 min in length, and followed a
semi-structured format with a prepared, ordered list of

questions. Each interview was tape-recorded with the explicit
permission of the practitioner and transcribed verbatim.
Transcripts of the interviews were analysed using qualitative
software (TAMS Analyzer; May Day Softworks, Akron, OH,
USA). Details from the interviews were abstracted and
combined with the results of the survey for analysis.

Statistical analysis
Analyses of dichotomous data were performed using the Chi-
squared test (.5 observations in all cells) or Fisher’s exact test
(f5 observations in o1 cell). Ordinal data were compared
using the Chi-squared test for trend.

This research was approved by the Human Subjects
Committee at the University of Arizona (Tucson, AZ, USA)
and the Government of India Ministry of Human Resource
Development (New Delhi).

RESULTS
Study population
A total of 22 practitioners (88%) agreed to participate in
individual interviews, which were conducted in their clinics.
An additional 48 practitioners (92.3%) attending the continuing
education seminar viewed the video and completed the
questionnaire survey. Table 1 shows the demographic and

TABLE 1 Demographic and professional characteristics of
participating practitioners

Interview Questionnaire Combined

Practitioners 22 48 70

Age

Yrs 47.3¡11.9 36.4¡10.7 39.8¡12.1

Range 27–76 25–65 25–76

Males 15 (68.2) 43 (89.6) 58 (82.9)

Training

MBBS 8 (36.4) 19 (39.6) 27 (38.6)

MBBS + Diploma 7 (31.8) 13 (27.1) 20 (28.6)

MD 7 (31.8) 16 (33.3) 23 (32.9)

Specialisation#

None" 8 (36.4) 19 (39.6) 27 (38.6)

Respiratory 4 (18.2) 9 (18.8) 13 (18.6)

Paediatrics 6 (27.3) 3 (6.3) 9 (12.9)

Medicine 1 (4.5) 5 (10.4) 6 (8.6)

Emergency 3 (6.3) 3 (4.3)

Other 3 (13.6) 9 (18.8) 12 (17.1)

Current clinical

setting(s)+

Private clinic 15 (68.2) 27 (56.3) 42 (60)

Private hospital 5 (22.7) 20 (41.7) 25 (35.7)

Government health

centre

3 (13.6) 8 (16.7) 11 (15.7)

Private nursing home 3 (13.6) 6 (12.5) 9 (12.9)

Other 2 (4.2) 2 (2.9)

Data are presented as n, mean¡SD and n (%). MBBS: Bachelor of Medicine/

Bachelor of Surgery; MD: Doctor of Medicine. #: i.e. postgraduate training; ":

i.e. general practitioner; +: practitioners could report more than one current

clinical setting.
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professional characteristics of the two groups of participants.
More than 80 per cent of the participants were male. Although
the average age of the practitioners who participated in the
questionnaire survey was significantly younger than that of
those who were interviewed, the groups were otherwise
comparable. A total of 27 individuals (38.6%) had completed
4 yrs of graduate medical education and 1 yr of internship,
and received the Bachelor of Medicine/Bachelor of Surgery
(MBBS) degree. Twenty participants (28.6%) had completed an
additional 2 yrs of postgraduate training and been awarded a
postgraduate diploma. The remaining 23 individuals (32.9%)
had completed 3 yrs of postgraduate training and held the
postgraduate Doctor of Medicine (MD) degree. Overall, ,18%
of the practitioners reported postgraduate training in respira-
tory diseases. On average, practitioners reported daily contact
with 35 patients and estimated that one quarter of them had
symptoms resembling those of an individual in at least one of
the five video sequences.

Symptoms
The number of practitioners who correctly described the
principal symptom(s) of asthma illustrated by the sequences
ranged from 26.1% for scene 5, demonstrating both wheezing
and dyspnoea, to 94.2% for scene 4, depicting cough at night
(table 2). A substantial percentage of practitioners did not
identify wheeze during the four scenes in which it was
featured. For example, only one third of practitioners noted
wheeze in scene 5, which was intended to represent an acute
exacerbation with wheezing and dyspnoea. Identification of
the symptom(s) of asthma in the five sequences was not
significantly associated with the medical degree of the
practitioner (MBBS, MBBS and diploma, or MD) or with a
history of postgraduate training in respiratory disease. There
was no significant difference between practitioners who
participated in individual interviews and practitioners who
participated at the seminar in the proportion identifying the
featured asthma symptom(s).

Practitioners reported a wide range of symptoms for each of
the five video sequences. The mean¡SD number of symptoms
identified by the entire group of practitioners for the five
scenes was 19.8¡2.8, with a range of 16–23. Individually,
practitioners reported an average of two symptoms per scene.
Dyspnoea (as described by terms such as breathlessness,
dyspnoea, difficulty breathing and shortness of breath) was the
most frequent symptom reported for three of the five scenes
and the most common symptom identified overall. Cough was
noted by the second largest number of practitioners overall,
largely because it was commonly identified even when it
represented an incidental part of the presentation, as in the
first scene.

Diagnostic interpretation
The number of practitioners who identified asthma as a
possible cause of the presentation ranged from 17.4% for scene
4, featuring nocturnal cough, to 67.1% for scene 2, depicting
wheeze after exercise (table 3). While 7.1% of practitioners
suggested asthma for all five scenes, 10% of practitioners did
not consider asthma a possible cause of any of the sequences.
The proportion of practitioners who identified asthma as a
possible cause of the presentations in the video sequences did
not differ significantly between interview and questionnaire
groups.

Practitioners with postgraduate medical education were
significantly more likely to report that the scenes might be
asthma related. Overall, practitioners with postgraduate MD
degrees identified asthma as a possible cause of 62.6% of the
scenes, followed by practitioners with MBBS degrees and
postgraduate diplomas at 43.7%, and practitioners with MBBS
degrees at 36.1% (p,0.001). In addition, practitioners with
postgraduate training in respiratory diseases were significantly
more likely to identify asthma as a possible cause of the video
sequences when compared to practitioners with equivalent
training in another topic area (odds ratio (OR) 3.08; 95%
confidence interval (CI) 1.59–6.1; p,0.001).

TABLE 2 Number of practitioners, by type of participation,
who identified the primary symptom(s) of asthma
depicted in the International Study of Asthma
and Allergies in Childhood (ISAAC) video
sequences

Scene

No.

Scene description Interview# Questionnaire" Combined+

1 Wheeze at rest 9 (40.9) 26 (55.3) 35 (50.7)

2 Wheeze with exercise 15 (68.2) 25 (52.1) 40 (57.1)

3 Nocturnal wheeze 11 (50) 22 (45.8) 33 (47.1)

4 Nocturnal cough 21 (95.4) 44 (93.6) 65 (94.2)

5 Dyspnoea1 and wheeze 4 (18.2) 14 (29.8) 18 (26.1)

Dyspnoea1 alone 13 (59.1) 39 (83) 52 (75.4)

Wheeze alone 7 (31.8) 16 (34) 23 (33.3)

Data are presented as n (%), using the numbers with information available. #:

n522; ": n548, but n547 for scenes 1, 4 and 5; +: n570, but n569 for scenes

1, 4 and 5; 1: includes reports of breathlessness, difficulty breathing, dyspnoea

and shortness of breath.

TABLE 3 Number of practitioners, by type of participation,
who identified asthma as a possible cause of the
International Study of Asthma and Allergies in
Childhood (ISAAC) video sequences

Scene

No.

Scene

description

Interview# Questionnaire" Combined+

1 Wheeze at rest 5 (22.7) 20 (42.5) 25 (36.2)

2 Wheeze with exercise 14 (63.6) 33 (68.7) 47 (67.1)

3 Nocturnal wheeze 12 (54.5) 23 (47.9) 35 (50)

4 Nocturnal cough 5 (22.7) 7 (14.9) 12 (17.4)

5 Acute exacerbation

with dyspnoea and

wheeze

12 (54.5) 32 (68.1) 44 (63.8)

Data are presented as n (%), using the numbers with information available. #:

n522; ": n548, but n547 for scenes 1, 4 and 5; +: n570, but n569 for scenes

1, 4 and 5.
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Although asthma was the most frequently suggested diagnos-
tic label for four of the five scenes, practitioners reported a
combined total of 42 other diagnostic labels for the five scenes,
suggesting widespread variation in the interpretation of the
video. Aside from asthma, the most common interpretations
for the five sequences overall, in frequency of occurrence, were
bronchitis and respiratory tract infections (including pneumo-
nia), cardiovascular disease, chronic obstructive pulmonary
disease, tuberculosis, airway obstruction and pulmonary
oedema.

Table 4 summarises the concordance between identification of
the featured symptom(s) and interpretation of the scene as
asthma related. Overall, the odds that practitioners who
identified the symptoms depicted in the scenes would identify
asthma as a possible cause of the presentations were 1.8 times
the odds of those who did not report the symptom(s) of asthma
(95% CI 1.12–3.04; p50.011). In addition, practitioners who
identified wheeze in either of the first two scenes were
significantly more likely to attribute the presentations to
asthma than practitioners who did not report wheeze (scene
1: OR (95% CI) 4.1 (1.27–13.9), p50.007; scene 2: 4 (1.24–13.27),
p50.008). Nevertheless, a sizeable proportion of the practi-
tioners labelled the first three scenes as asthma related, despite
not identifying the principal symptom of wheeze. In these
cases, observations of dyspnoea closely predicted interpreta-
tion of the scene as asthma related. Of the practitioners who
identified scenes 1, 2 and 3 as asthma related but did not report
wheeze, 85.7, 87.5 and 85.7%, respectively, did report
dyspnoea. Similarly, more than twice as many practitioners
who reported dyspnoea in scene 5 attributed the scene to
asthma.

DISCUSSION
In the current study, a significant number of practitioners
overlooked the primary symptoms of asthma depicted in many
of the ISAAC video sequences and did not identify asthma as a
possible cause of the presentations. Of the symptoms high-
lighted in the scenes, practitioners were least likely to identify
wheeze, whereas scenes featuring cough were least likely to be
attributed to asthma. Overall, practitioners who reported the

featured symptoms of asthma were more likely to identify
asthma as a possible cause of the video sequence. Although
there were no significant differences in the proportion
identifying asthma symptoms, practitioners with postgraduate
medical education and practitioners with training in respira-
tory diseases were significantly more likely to identify asthma
as a possible cause of the video sequences.

The results of the present study suggest that many practicing
clinicians in India differ in the perception and interpretation of
common asthma symptoms depicted in the ISAAC video. This
finding may account for the low rates of reported asthma
observed in epidemiological studies conducted in Chennai and
other parts of India, and suggests that rates of diagnosed
asthma among these populations underestimate the true
burden of disease. In addition, regional patterns in the
perception of symptoms such as cough, dyspnoea and wheeze,
and their attribution to asthma, may explain some of the
variability among Indian communities in the reported preva-
lence of asthma and in the percentage of symptomatic
individuals with a diagnosis of the disease [6, 8, 9].

The variability in the perception and interpretation of asthma
symptoms among this group of practitioners is consistent with
previous studies reporting that clinicians often disagree on the
presence or absence of asthma-related respiratory signs [15–
17], and vary in the preferred terms for descriptions of lung
sounds in asthma [18]. In one study, practitioners who differed
from their colleagues in the observation of a clinical sign were
more likely to make inaccurate diagnoses [17]. Another study
found paediatric asthma specialists used different information
in reaching their diagnoses and varied significantly when
classifying the severity of standardised descriptions of patients
with asthma [19]. In addition, symptoms such as cough have
been shown to have changing clinical relevance to a diagnosis
of asthma [15]. In the current study, recognition of wheeze and
dyspnoea in the video sequences best predicted whether the
practitioner attributed the presentation to asthma. By demon-
strating typical presentations of asthma, including those
characterised by cough, the ISAAC video may be useful in
training practitioners to recognise common symptoms of
asthma and consider it as a possible diagnosis.

TABLE 4 Concordance between symptom identification and asthma interpretation for each of the International Study of Asthma
and Allergies in Childhood (ISAAC) video sequences

Scene No. Scene

description

PS

identified/asthma

suggested

PS

identified/asthma

not suggested

PS

not identified/asthma

suggested

PS

not identified/asthma

not suggested

1 Wheeze at rest 18 (26.1) 17 (24.6) 7 (10.1) 27 (39.1)

2 Wheeze with exercise 32 (45.7) 8 (11.4) 15 (21.4) 15 (21.4)

3 Nocturnal wheeze 21 (30) 12 (17.1) 14 (20) 23 (32.9)

4 Nocturnal cough 12 (17.4) 53 (76.8) 4 (5.8)

5# Dyspnoea" and wheeze 14 (20.3) 4 (5.8) 30 (43.5) 21 (30.4)

Dyspnoea" alone 34 (49.3) 18 (26.1) 10 (14.5) 7 (10.1)

Wheeze alone 18 (26.1) 5 (7.3) 26 (37.7) 20 (28.9)

Data are presented as n (%). PS: primary symptom(s). #: acute exacerbation; ": includes reports of breathlessness, difficulty breathing, dyspnoea and shortness of

breath.
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The results of the present study suggest that, in India and other
developing country settings, the local burden of other
respiratory morbidity, with signs and symptoms that overlap
with asthma, may complicate the ability of practitioners to
recognise certain typical manifestations of asthma. These
findings may partly explain why international comparisons
have found differences in rates of diagnosed asthma between
countries to be much greater than differences in rates of
reported asthma symptoms [20]. In fact, while symptoms are
sensitive for the presence of asthma, they are relatively
nonspecific, and misdiagnosis and underdiagnosis of asthma
in both children and adults is common throughout the world
[21]. For example, epidemiological studies conducted in India
and other developing countries show that a significant
percentage of children with asthma are diagnosed with
recurrent pneumonia [22–25]. In the current study, a large
percentage of participants attributed the presentations
depicted in the video sequences to bronchitis and other
respiratory tract infections. This suggests that the pattern of
respiratory morbidity in the Indian population may influence
the signs and symptoms practitioners emphasise in their
assessments of patients, and their perception and interpreta-
tion of asthma-related symptoms. For example, practitioners in
India may be unlikely to attribute cough to asthma as long as
other causes of cough remain more common than asthma in
the setting. Nevertheless, as the popular and professional
awareness of asthma expands in India, future increases in the
prevalence of diagnosed asthma are likely to result, in part,
from the assignment of the diagnosis of asthma to individuals
previously labelled with bronchitis and respiratory tract
infections and to individuals with pre-existing but undiag-
nosed asthma [26].

The current study reports the perceptions of a convenience
sample of practitioners attending a continuing education
seminar and a purposive sample of practitioners selected to
reflect a diversity of backgrounds and clinical experience.
Although comparable, the groups were not intended, either
separately or jointly, to be a representative sample of the
population of practicing Indian physicians in the urban area of
Chennai. However, because there is no mandatory system of
continuing education and re-licensure in India, the sample of
practitioners contacted at the continuing education seminar
represents a self-selected group likely to be more knowledge-
able about respiratory disease than the population of Indian
physicians at large. Nevertheless, the aim of this research was
not to estimate the proportion of practitioners in the commu-
nity who identified asthma symptoms, but to access a diverse
sample of participants in order to assess the level of agreement
between the ISAAC video and practitioner perceptions and
interpretations of asthma symptoms.

Although the current study is among the first to use the ISAAC
video to examine practitioner perceptions of asthma and
asthma symptoms, several findings support the internal
validity of the method. In particular, the similar results
obtained from interview and questionnaire groups suggest
that the video produced valid and comparable information
about practitioner perceptions of asthma. In addition, the
significant and consistent misperception of the video
sequences observed among these groups of practitioners
suggests that the video captured patterns of misperception

related to contextual factors, such as the burden of disease in
the community or medical education and practice. For
example, practitioners with more training were consistently
more likely to identify asthma as a possible cause of the video
sequences. Finally, the limited identification of some symp-
toms in this study does not appear to be the result of a lack of
familiarity with the terms used to describe the symptoms.
Although wheeze was the least commonly identified symp-
tom, 92.9% of practitioners used a form of the English term
‘‘wheeze’’ at some point in their interview or on their
questionnaire.

In conclusion, while rising rates of asthma in developed
countries prompted study of the contribution of changing
diagnostic practices and labelling [5, 26–29], to date, similar
studies have not been undertaken in developing countries.
Although clearly an exploratory study, this research has
identified a method for and provided initial evidence that
further investigation of practitioner perceptions of asthma in
developing country settings is warranted. Additional studies
using representative samples of practitioners are required to
understand what factors contribute to the misperception and
misinterpretation of asthma symptoms, and to identify
strategies to improve the diagnosis and management of asthma
among practitioners facing a different spectrum of respiratory
illness.

Conclusions
The study demonstrates that a significant portion of practi-
tioners in the Indian city of Chennai who viewed the
International Study of Asthma and Allergies in Childhood
(ISAAC) video sequences of asthma as part of an interview or
questionnaire survey did not recognise the symptoms of
asthma or identify asthma as a possible cause of the
presentations. The observed patterns in the perception and
interpretation of asthma symptoms among these groups of
practitioners suggests that medical providers in India could,
over time, become more aware of the symptoms of asthma and
more likely to assign the diagnosis of asthma to patients. As a
result, estimates of asthma prevalence derived from reports of
diagnosed asthma could be affected by the general setting in
which the instruments are used [30]. As DODGE and BURROWS

[31] suggested, ‘‘the epidemiology of asthma is a reflection of
the diagnostic habits of physicians in the locale, as well as an
indicator of the frequency of a specific syndrome.’’
Epidemiological studies of asthma prevalence in developing
country settings should consider the burden of respiratory
diseases with similar symptomatology and address the
potential impact on prevalence rates of changes in the
professional awareness of asthma and asthma symptoms.
Use of the International Study of Asthma and Allergies in
Childhood (ISAAC) video in the education and training of
practitioners in developing countries may help to improve
recognition of asthma symptoms and the diagnosis and
management of asthma [32, 33].
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