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Underpresentation of shortness of breath in the
general population: Results of the DIMCA programme

G. van den Boom, P.R.S. Tirimanna, A.A. Kaptein, I. Mesters, C.L.A. van Herwaarden, R.P. Akkermans,
C. van Weel and C.P. van Schayck

ABSTRACT of bronchial hyperresponsiveness and reversibility,
Obijectives: To investigate the extent of underpresen- 69% did not seek medical helpPoor perception of
tation of shortness of breath to general practitioners symptoms may be a possible explanation of under-
(GPs) in a random sample of the general population presentatiorf-*°

without a confirmed diagnosis of obstructive airways

disease (OAD). A second objective was to assess theln our opinion, shortness of breath is the core
influence of a person’s perception of symptoms and alarm symptom of asthma. Other symptoms, such
psychological factors as possible causes for under- as cough and phlegm production, are less specific.
presentation. The aim of this study was to determine the
Design:A random sample of the general population  prevalence of shortness of breath in the general
(n=1155) was screened for respiratory symptoms. Ofpopulation and the extent to which this was

those who experienced shortness of breath at some reported to a GP. The second aim was to assess
stage during the preceding year, the ability to perceivethe extent to which perception of symptoms and
dyspnoea was assessed in 134 patients, by means of @sychological factors explain the underpresentation
Borg score and a visual analogue scale (VAS) during of shortness of breath.

each step of a histamine provocation test. A
psychological profile was assessed in 130 subjects
using five validated questionnaires.

Patients: Two random sample groups=134 and
n=130) of adults reporting dyspnoea without a
diagnosis of OAD.

Results: Of the initial sample, 285 (25%) had

METHODS

Design

This study is part of the DIMCA programme, which
aimed to assess the efficacy and cost-effectiveness
of active detection and early treatment of OAD.
The programme consisted of detection and
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experienced shortness of breath in the year precedingtreatment phases. Arandom sample of undiagnosed onno van Schayck

the screening: only 93/285 (33%) had ever consulted adult subjects from the general population

their GP for this. Multivariate analysis showed that (n=1155), aged between 25 and 70 years, were
neither a person’s perception of dyspnoea nor invited for screening, consisting of a standardised
psychological factors could explain underpresentation.respiratory symptoms questionnaire and lung
Conclusions:Underpresentation of symptoms is a function assessment. Subjects with symptoms or
major factor contributing to underdiagnosis of OAD, objective signs of OAD or both, were invited to

but this is not related to the patient’s perception of  participate in the second stage of the detection
symptoms nor to their psychological profile. phase: the monitoring. In this phase, lung function
and symptoms were measured every three months
for up to two years, during which patients were
selected for the treatment phase.

INTRODUCTION
As with many chronic diseases, a significant
proportion of the general population has obstructive

airways disease (OAD) which is undiagnosed by the As part of the screening, subjects were asked whether

GP. Comparison of the number of diagnosed cases they had experienced shortness of breath during the
from morbidity registration systems with the results of preceding 12 months and, if so, whether they had
population surveys indicates that the discrepancy mayconsulted their GP or chest physician for this. Two
be as much as ten-fold. The GP has generally been
blamed for this underdiagnosigiowever, it is likely were studied further: on@€ 134) to assess an

that underpresentation of respiratory symptoms by theindividual’s ability to perceive shortness of breath; the
patient may also contribute. The early symptoms of other fi=130) to assess the role of psychological
OAD are often non-specific and may be ignored, and factors in relation to medical consultation.

the condition may worsen so gradually that patients
adapt to it. Patient characteristics

The characteristics of patients who experienced
shortness of breath during the year preceding the
screening were compared with those who did not.
Within the group reporting shortness of breath, the
characteristics of those who did and did not consult

In the Detection, Intervention and Monitoring of
COPD and Asthma (DIMCA) programme, patients
without a confirmed diagnosis of OAD, but with
early signs of OAD, were detected by means of a
two-stage programme consisting of screening their GP were compared. The VC, FVC, REvid
followed by monitoring for up to two years. The reversibility were measured using a portable
details of this study have been published elsewhere; Microspiro HI-298 (Chest Corporation, Tokyo,

the results confirm that there is a significant level of Japan)i* After instruction, subjects were asked to
underpresentation. A large proportion (74%) of perform three unforced and three forced expiratory
subjects with respiratory problems during the year manoeuvres from maximum inspiration. The REV
preceding the screening never consulted a GP for
this, regardless of the severity. Of the subjects with of the FEM and FVC was recorded as the REY

random samples of those reporting shortness of breath

corresponding to the manoeuvre with the highest sum
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persistently reduced lung function or increased levelsgshat moment. Predicted values were calculated using 7(1): 3-7.
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the equations by Quanjet al.** The degree of
reversibility was measured as the change in FEV
relative to the predicted value after salbutamol
administration. Current smoking, smoking history
and the number of pack-years were assessed during
the screening.

Perception and medical consultation

Perception of shortness of breath was assessed
during a histamine provocation te&tPatients were
instructed to record their experienced level of
shortness of breath 30 seconds after each dose of
histamine and immediately before the REV

measurement. The extent of shortness of breath was

rated on a vertically oriented modified Borg scale,
with a 12-point ordinal scale ranging from 0 (no
breathlessness at all) to 0.5 (very, very slight
breathlessness) to 10 (maximum breathlessrigls),
and on an anchorless 100-mm visual analogue scale
(VAS).*

Table 1: Clinical characteristics of patients who experienced shortness of
breath in the year preceding the screening (n=285) compared with the rest of
the screened sample (n=870)

Variable Shortness of breath  No shortness of breath p value
FEV: (ml) 2997 3320 <0.01
FEV: % pred 91.9 (90.1-93.7) 98.5 (97.6-99.4) <0.01
VC (ml) 3827 4149 <0.01
Reversibility (%) 4.1(354.7) 3.0(28-3.2) <0.01
Pack-years 9.6 7.6 0.01
Current smokers (%) 47.0 33.9 <0.01
Ex-smokers (%) 31.6 355 0.23
Gender (% female) 59.7 53.9 0.09
Age 44.5 434 0.14

FEV,, forced expiratory volume in 1s; FEV: % pred, FEV: as percentage of the predicted

value; VC, vital capacity

NB: Reversibility defined as % change in FEV:, 15min after inhalation of 800 pg salbutamol;

(95% Cl)

Table 2: Clinical characteristics of patients who experienced shortness of
breath in the year preceding the screening and who consulted their GP
(n=93) compared with those who did not (n=189)

Variable Did consult GP Did not consult GP p value
FEV: (ml) 3056 2972 0.41
FEV: % pred 89.8 (86.6-93.0) 93.0 (90.8-95.2) 0.11
VC (ml) 3954 3759 0.13
Reversibility (%) 5.5 (3.9-7.1) 35(2941) 0.01
Pack-years 9.6 9.7 0.93
Current smokers (%) 452 47.9 0.66
Ex-smokers (%) 36.6 29.2 0.21
Gender (% female) 59.1 59.8 0.92
Age 419 458 0.01

“Three subjects answered do not know/do not want to tell
FEV:, forced expiratory volume in 1s; FEV: % pred, FEV: as percentage of the predicted

value; VC, vital capacity

NB: Reversibility defined as % change in FEV:, 15 min after inhalation of 800 pg salbutamol;

(), 95% Cl

Psychological factors and medical consultation
The following five validated questionnaires were
completed:

1. The Utrecht Coping List (UCLY,of which the
first four scales (Active tackling, Palliative
responses, Avoidance, and Seeking social
support) were used

2. The State-Trait Anxiety Inventoty

3. Multidimensional Health Locus of Control
Scale, which assesses perceived causes of
health and illnes$

4. The Respiratory lllness Opinion Survey, which
assesses attitudes of patients with respiratory
disorders towards their illness.Two
subscales Optimism and Stigma, were used

5. The Dutch Personality Inventory, of which
only the subscale Inadequacy (neuroticism)
was measured by means of a questionnaire
completed by the patients themselves.

Analysis

Differences between patient characteristics were tested
with independent Studentidests. The proportions of
men to women and smokers to hon-smokers were
tested byy? tests. The association between a
perception of symptoms and medical consultation was
assessed by a logistic regression analysis, with
consultation with a doctor (0=no,1=yes) as the
dependent variable. Perception of symptoms was
defined as the difference in Borg (VAS) score [the last
Borg (VAS) score minus the baseline Borg (VAS)
score]. A large difference would indicate good
perception; no difference, despite a decrease in,FEV
would indicate poor perception. The difference in
Borg (VAS) entered the equation as an explanatory or
independent variable. The change in FBMFing
histamine provocation, baseline Borg (VAS), baseline
FEV: and age were entered as covariates in the
analysis. All possible interaction effects
(multiplicative) were also entered in the model. In the
case of a non-interaction model, the results from the
reduced model (for example, without the interaction
terms) were presented. A forward procedure to enter
the variables in the equation was used: inclusion of
variables was based on a likelihood function (SPSS
6.0 for Windows: Logistic Regression; Forward
Likelihood). In a second analysis, perception was
dichotomised. Subjects who had a difference in Borg
(VAS) score equal to zero, in spite of a decrease in
FEV., were labelled ‘non-perceivers’ whereas the
remainder of the sample was labelled ‘perceiver’. The
association between psychological factors and medical
consultation was assessed in a similar way by logistic
regression analysis. In this analysis, whether or not a
doctor was consulted was entered into the analysis as
the dependent variable, and the scale scores from the
psychological tests were entered as independent
variables, including all one-by-one interaction terms
(multiplicative).

RESULTS

Underpresentation of shortness of breath in the
general population

Of all subjects screened 285/1155 (24.7%) had
experienced shortness of breath during the year
preceding the screening. These subjects had a
significantly lower FEY, indicating airways
obstruction. This difference remained after
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correction for age, gender and height (REV DISCUSSION

expressed as percentage of the predicted value). Increasing attention has been paid in recent years to
Subjects with shortness of breath had a smaller vitalpreventing underdiagnosis of asthma and COPD.
capacity and a higher level of reversibility after The development of guidelines for diagnosis and
inhalation of salbutamol. They had significantly therapy of asthma are examples of efforts in this
more pack-years and were more often currently
smokers (Table 1). Although they experienced

Table 3: Association between perception of shortness of breath and medical
shortness of breath at least once, only 93/285

consultation due to shortness of breath: Results of logistic regression

(32.6%) had ever consulted a GP for this. Those analysis
who consulted their GP had a higher level of -
reversibility and were four years younger, on Variables B Standard error p
average, than those who did not, but there were no i
significant differences in FEMexpressed as a DEFETEEMIENE 1D
percentage of the predicted value or vital capacity .\Cnc;?rfﬂftffﬁn (0=no; 1=yes)
nor in smoking status or gender (Table 2). Difference in Borg score 0.09 0.13 0.51

. . Covariates
Poor perception as possible cause of Percentage change in FEV, -3.27 1.96 0.09
underpresentation Baseline Borg score 0.14 017 0.40
In the first samplen(=134), perception of shortness Baseline FEV, <0.01 <0.01 0.43
of breath was assessed during a histamine Age <-0.01 0.02 0.60
provocation test. The change in FENduced by D .

o - ependent variable

the test was normally distributed with an average of ¢ iation (0=no: 1=yes)
-18% (SD 10%). Most subjects (72%) had a Main effect
decrease in FEMyreater than 10%. In this Difference in VAS score 0.01 0.01 0.34
subgroup, 51 (38.1%) had consulted a GP for Covariates
respiratory symptoms, a percentage similar to that ir Percentage change in FEV, -3.26 1.92 0.09
the whole group. The results from the logistic Baseline VAS score 0.01 0.01 0.38
regression model showed that a person’s perception Baseline FEV, <0.01 <0.01 0.31
was unlikely to be a significant factor in his decision Age -0.01 0.02 0.75

to seek medical help. Perception, defined as the
difference in Borg scores, was not statistically
significantly different p=0.51) between those who
consulted a GP and those who did not (Table 3). As

Table 4: Perception of shortness of breath as determined by GP consultation

. Did It GP Did not It GP
expected, a person’s perception of symptoms 'c consu 'd not consu
correlated well with the decrease in RENduced . .
(the greater the induced dyspnoea, the larger the Did ot perceive 5 (22%) 18 (78%) ~I007)
perceived difference in dyspnoea). However, none ~ Did perceive 46 (41%) 65 (59%) 111 (100%)
of the covariates reached the level of statistical 51 (38%) 83 (62%) 134 (100%)

significance. The result was similar using the VAS
scores: neither perception of symptoms nor any of
the covariates in the model played a significant role
in medical consultation. Table 4 presents the results
from the dichotomised analysis: 23 subjects Table 5: Association between psychological factors and medical consultation

x?=3137; p=0.08; odds ratio=2.55

indicated that they did not perceive shortness of due to shortness of breath: Results of logistic regression analysis
breath in spite of a decrease in REMduced by

histamine, while the remaining 111 subjects did Factors B Standard error P
perceive the induced dyspnoea, to some extent.
Only 22% of the non-perceivers consulted their GP  Dependent variable:
compared with 41% of those who did perceive Consultation (0=no; 1=yes)
symptoms. This almost two-fold difference Main effect:
approached statistical significanqe=(0.08); the Utrecht Coping List
associated odds ratio was 2.55. Active tackling -0.08 0.09 0.37
Palliative responses -0.10 0.13 0.45
: : Avoidance 0.01 0.09 0.92
Eﬁég?ﬂggéﬂi;ﬁ,ﬁ:ors as possible causes of Seeking social support <-0.01 0.18 0.99
A second sample was studied to determine whether = State-Trait Anxiety Inventory
psychological factors were associated with seeking State-anxiety 0.01 0.07 0.84
medical help. Despite randomisation, a smaller Multidimensional Health Locus of
proportion (20.8%) of this group had consulted their = control Scale
GP than in the whole group. None of the Internal 0.03 0.07 0.67
psychological instruments showed significant External 0.06 0.08 0.49
differences between those who did and did not Chance 0.11 0.08 0.15
consult a GP for shortness of breath. Univariate Respi -
. . L espiratory lliness Opinion Survey
testing of the differences produced similar results, Opimism -0.08 010 0.44
indicating that correction for partial correlations did Stigma -0.01 0.05 0.82
not influence the outcome. All differences between
the two groups were very small (the effect sizes Dutch Personality Inventory
Inadequacy 0.05 0.04 0.24

ranged from 0.09 to 0.30).
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respect. This is particularly important as there is COPD. Another 28 patients (18%) with shortness of
evidence that the irreversible loss of lung function  breath showed a rapid decline in FEMring the

can be minimised by initiating proper treatment at anmonitoring (>80 ml/year.), with increased levels of
early stage”? However, when there are patients who reversibility and/or bronchial hyperresponsiveness.
are currently undiagnosed, screening may be the onlffurthermore, 62 patients (41%) with shortness of
option to significantly reduce underdiagnosis. Our breath showed an accelerated decline in FEV

study revealed that a substantial proportion of the (>80 ml/2years) with mild objective signs of

adult general population had shortness of breath andreversibility or bronchial hyperresponsiveness. Only
only a few of these consulted a GP for this; raising 17% of patients who reported shortness of breath
the question of whether patients were able to during the year preceding the screening did not meet
perceive dyspnoea. Most patients did perceive the the above criteria.

increase in airway obstruction induced by histamine,

but this varied among patients and was related to thein order to reduce underdiagnosis, GPs should be
level of induced obstruction. There was no aware that a substantial proportion of subjects have
difference, however, in the level of perceived unreported asthma symptoms. Medical consultation
shortness of breath, corrected for covariates, betweeis not associated with either perception of these
those who did and those who did not consult their  symptoms or with individual psychological factors.
GP. Analysis of the Borg and the VAS ratings of Patients are more likely to consult their GP when the
perceived shortness of breath produced non- condition affects their normal daily activities or the
significant results. From this, it can be concluded variability of the airways exceeds a certain level,
that the level of perception of dyspnoea is unlikely tooften in an advanced stage of disea€ensequently,
be a significant cause for underpresentation and early diagnosis may be possible only by means of
hence underdiagnosis. In a dichotomised analysis, active case-finding or screening strategies.
non-perceivers had consulted their GP less

frequently, but this difference was not statistically =~ References
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A randomised trial of the initiation of asthma treatment

A.H. Morice and M.E. Taylor

ABSTRACT
Objective: To compare the effectiveness of four

Our increased understanding of the chronic
inflammatory nature of asthma has led some

classes of anti-asthma medication as initial treatment inauthorities to advocate the use of anti-inflammatory

a randomised open study in an asthma clinic setting.
Design and subjectsEighty-six patients aged 16-70
years were recruited into an open trial following
informed consent. The diagnosis of asthma was
established by either a 15% diurnal variability in
peak expiratory flow (PEF) or a >15%

drugs in first-line managementin the UK, despite
widespread knowledge and acceptance of guidelines
recommending the early use of steroids in adults,
[%-agonist bronchodilator therapy alone is still the
most widely used first-line treatmeft.

bronchodilation to inhaled salbutamol. Patients wereThe objective of asthma management is to improve

randomised to one of the following drug classes: a
short-acting Bagonist =21); an inhaled steroid
(n=25); nedocromil sodium 4mg qds<22); and
oral theophyllinerf=18). Symptoms and daily PEF

the quality of life for patients by abolition of
symptoms, improvement of lung function, and
reduction of severity and frequency of exacer-
bations? As the majority of asthmatics are in the

measurements were recorded on a diary record cardmild-to-moderate category, the first choice of anti-

Results: Baseline characteristics of the four groups
were similar. Mean FEMpredicted) and FVC were
2.61 (82%) and 3.61 (91%), respectively. Wheeze,

asthma medication is important both in terms of
achieving these objectives and providing cost-
effective care. In this study we have examined the

cough and expectoration were present on 4.2, 3.8 anshort-term response of the commonly prescribed

2.8 days per week. At one month, the greatest
improvement in number of symptom-free days was
seen in the group taking the inhaled steroids. Mean
days per week with wheeze fell by 18<(0.05),

cough by 0.5 (NS) and expectoration by 1.5
(p<0.05). Nedocromil sodium produced a mean
decrease in symptom days of 0.8, 0.3 and 0.8,
respectively (NS). Other modalities of treatment
produced no significant change in symptoms. Mean
improvement in FEVwas greatest in the steroid
group (11%;p<0.02) followed by nedocromil

sodium (9%;p<0.02). There was no change with
short-acting Bagonists or theophylline.
Conclusions:Initiation of treatment with anti-
inflammatory therapy produces the greatest
symptomatic and physiological improvement

in mild asthma.

INTRODUCTION

Therapy for asthma shows wide variation between
countries! In part, this is due to health economics
with cheaper medications, such as theophyllines,
being widely prescribed in developing countries.

asthma medications in a ‘real-life' study conducted in
a nurse-run asthma clinic designed to be as similar as
possible to that seen in primary healthcare.

METHOD

The trial was approved by the Local Ethics
Committee. Patients with mild-to-moderate asthma
were recruited by direct referral from interested
general practitioners or from hospital departments.
Some patients were seen as self-referrals and were
randomised after contact with their GP. Only
patients not currently taking anti-asthma therapy
were recruited. Previous occasional use:ef 3
agonist bronchodilators did not preclude entry into
the study.
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The diagnosis of asthma was established by the Hull HU16 5J0Q, UK.

demonstration of one of the following:

* A 15% diurnal variability in PEF over one week;

* A>15% increase in FEMvith salbutamol 200 pg
from a metered dose inhaler;

« Areproducible fall of 15% in PEF caused by
exposure to a precipitating factor.
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Even in countries with sophisticated healthcare, there

are considerable differences in prescribing practices
for the newly diagnosed person with asthina.

Informed consent was obtained on the initial visit. Asthma in Gen Pract999:
Patients were assessed by computerised questionnairez(1): 7-9.
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