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ABSTRACT

Introduction Breathlessness is common in the general
population and associated with poorer health. Prevalence,
frequencies and overlap of underlying contributing
conditions among individuals reporting breathlessness in
the general population is unclear. The aim was to evaluate
which conditions that were prevalent, overlapping and
associated with breathlessness in a middle-aged general
population.

Method Cross-sectional analysis of individuals aged 50—
65years in the Swedish CArdioPulmonary biolmage Study
pilot. Data from questionnaire, spirometry testing and
fitness testing were used to identify underlying contributing
conditions among participants reporting breathlessness

(a modified Medical Research Scale (nMRC) score >1).
Multivariate logistic regression was used to identify
independent associations with breathlessness.

Results 1097 participants were included; mean age

57.5 years, 50% women and 9.8% (n=108) reported
breathlessness (mMMRC >1). Main underlying contributing
conditions were respiratory disease (57%), anxiety or
depression (52%), obesity (43%) and heart disease or
chest pain (35%). At least one contributing condition was
found in 99.6% of all participants reporting breathlessness,
while two or more conditions were present in 66%.
Conclusion In a middle-aged general population, the main
underlying contributing conditions to breathlessness were
respiratory disease, anxiety or depression, obesity and
heart disease or chest pain with a high level of overlap.

INTRODUCTION

Breathlessness is defined as the subjective
experience of breathing discomfort and
affects 10%-25% of middle aged and elderly
people in the general population.'™ Breath-
lessness is the main reason for 1%-3.9% of
primary care consultations across several
European countries and is also present in a
high proportion of people seeking care for
other reasons.” ® Presence of self-reported
breathlessness, often measured using the
modified Medical Research council (mMRC)
scale, indicates a poorer prognosis, lower

Key messages

» What is the frequency and overlap of underlying con-
ditions contributing to breathlessness in the general
population?

» The most common underlying conditions contribut-
ing to breathlessness is respiratory disease, anxiety
or depression, obesity and heart disease with a large
degree of overlap.

» This study is the first population-based study on con-
tributing causes to breathlessness and presents new
information on the relationships between breath-
lessness and underlying contributing condition.

quality of life, higher rate of hospitalisation
and is strongly associated with mortality.” "**

Several conditions have been shown to
cause breathlessness. Pulmonary disease
cause breathlessness through several mech-
anisms such as increased central respiratory
neural drive, vagal influences on respiratory
sensation and afferent inputs from respira-
tory muscles.”” '° Breathlessness is also caused
by heart diseases such as heart failure, valvular
disease and ischaemic heart disease.”” ' Obese
individuals in the community have increased
risk of activity-related breathlessness.' Tt is
suggested that the increased breathlessness
due to obesity is caused largely by the extra
workload and the following extra respira-
tory demand."” * Low aerobic fitness may
contribute to breathlessness'”*' but has been
shown to correlate poorly with reported
breathlessness during testing.”
However, the relationship between aerobic
fitness, obesity and breathlessness has not
been explored using standardised testing.
Psychological conditions such as anxiety or
depression are more common in individ-
uals reporting breathlessness and may also
contribute to breathlessness through reduced

exercise
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respiratory sensory gating and increased awareness of
breathing problems.*

Although the prevalence and severity of breathlessness
has been assessed at the population level, knowledge on
the frequencies of underlying conditions contributing
to breathlessness in the general public is scarce. One
previous study, using self-report, examined the under-
lying contributing conditions and showed that respira-
tory disease was the most common entity, reported by
62% of participants with breathlessness.** Other studies
examining the wunderlying contributing conditions
among breathless individuals performed in hospital and
pulmonary clinical settings showed that 53% of breath-
less individuals was given a respiratory diagnosis, and
16% was attributed to heart disease, the remaining 31%
had other underlying conditions."”

Diagnoses known to cause breathlessness often coex-
ists. Most notably chronic obstructive pulmonary disease
(COPD) and heart disease as they share risk factors, but
also COPD and anxiety or depression as well as COPD
and obesity.” The overlap of contributing causes of
breathlessness in a general population has not been
systematically evaluated.

The primary aim of the present paper was to evaluate
which conditions that were prevalent and overlapping as
well as the frequency of these conditions among individ-
uals reporting breathlessness in a middle-aged general
population. Secondary aims were to explore associations
between underlying contributing conditions and breath-
lessness and to explore the relationship between obesity
and breathlessness when adjusting for fitness level.

METHODS

Design and population

This was a cross-sectional analysis of individuals aged
50-65years in the Swedish Cardiopulmonary biolmage
Study (SCAPIS) pilot. This was the pilot part of the larger
SCAPIS cohort that was designed as a prospective obser-
vational study of a randomly selected sample from the
general population. The study design is detailed else-
where.? 7 Participants were resident in Gothenburg,
Sweden, in 2012 and identified from the population
registry. They were recruited both from areas with high
and with low socioeconomic status. Exclusion criteria
for the present analysis were inability to walk for other
reason than breathlessness and missing data on mMRC.

Assessments and definitions

Breathlessness was assessed using the mMRC scale, which
is frequently used to measure the physical disability
and functional impact of breathlessness in population
studies.” " The mMRC is a self-administered assess-
ment of exertional breathlessness categorised as: 0 (not
troubled by breathlessness except on strenuous exercise),
1 (short of breath when hurrying or walking up a slight
hill), 2 (walks slower than contemporaries on the level
because of breathlessness or has to stop for breath when

walking at own pace), 3 (stops for breath after walking
100m or after a few minutes on the level) and 4 (too
breathless to leave the house or breathless when dressing
or undressing). In the present study, breathlessness was
defined as an mMRC score of 1 or more."*'®

Spirometry testing was used to assess the presence of
chronic airflow limitation (defined as postbronchodi-
lator forced expiratory volume in 1 s (FEV,) /forced vital
capacity (FVC) below the fifth percentile (lower limit of
normal (LLN)) or restriction (total lung capacity <LLN).
Spirometry including plethysmography was performed
using Jaeger Master Screen equipment (Hoechberg,
Germany) according to European Respiratory Society/
American Thoracic Society (ERS/ATS) standards.” For
FEV, and FVC, the postbronchodilator values 15min
after inhalation of 400 pg of salbutamol was used. All lung
function measures were expressed as absolute value and
percentage of predicted using European references.”*™

The categorisation of lung impairment was performed
according to previous studies and ERS/ATS guide-
lines.?! 3 Self-report was used for COPD, asthma, chronic
bronchitis (self-reported productive cough for at least
3months during each of the two last years) or other
respiratory disease. Respiratory disease was defined as
presence of any of COPD, asthma, chronic bronchitis,
other respiratory disease or chronic airflow limitation
or restriction on spirometry testing. Heart disease was
assessed by self-report of physician diagnosed myocardial
infarction, having had a percutaneous coronary inter-
vention, coronary bypass or valvular surgery, presence of
atrial fibrillation/flutter on ECG or self-reported angina
pectoris (defined as answering yes to the question ‘do
you experience chest pain when walking fast or uphill?’
or ‘do you experience chest pain when walking on the
level at normal walking speed?’ and answering yes to the
question ‘Does the chest pain disappear if you stop or
slow down?).

Measurement of weight and height were used to calcu-
late the body mass index (BMI) (weight (kg)/height
(m)?). Overweight was defined as having a BMI between
25.0-29.9 and obesity as having 30 or higher. Obesity
was chosen as a main factor as it was considered a more
specific cause of breathlessness than overweight as almost
half of this population was overweight.18

Aerobic fitness was assessed using a submaximal cycle
test (the Ekblom-Bak test) of maximum oxygen uptake
(VO, max) and assessed according to normal values for
age and gender as performed and validated in previous
studies.” * Participants with a diagnosed heart condition
or taking beta-adrenergic blockers were excluded from
the fitness testing and additional subjects did not partic-
ipate due to various other reasons such as pain, obesity,
perceived inability to perform the test or ongoing illness
(n=441). A subgroup of 656 individuals remained for
assessment with the fitness test. Low fitness was defined
as having a VO, max of 28 mL/kg/min or less for men
aged 50-59years, 23 mL/kg/min or less for men aged 60
years or higher, 26 mL/kg/min or less for women aged
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50-59years or 22mlL/kg/min or less for women aged 60
years or higher.37

Anxiety was defined as the participant answering ‘yes,
continuously during the last year’ to the question ‘With
stress we mean feeling tense, agitated, nervous, anxious
or having trouble with sleep because of the situation
at work or at home, have you experienced this?’, this
method has been used in several previous publications.™

Depression was assessed by asking if the participant had
felt sad, blue or depressed for 2 weeks or more in a row
in the last 12 months, and if yes, also answering yes to
five out of seven yes or no questions concerning losing
interest in things, feeling tired or low on energy, gaining
or losing weight, trouble falling asleep, trouble concen-
trating, thoughts of death and feelings of worthlessness.
The questionnaire questions concerning depression are
an adaptation of the short form Composite International
Diagnostic Interview for the Diagnostic and Statistical
Manual of Mental Disorders version 5 I questionnaire.*’

Anaemia was categorised as having a haemoglobulin
level in blood of lower than 110g/L, which is the cut-off
level for moderate anaemia according to the WHO."'

Statistical analyses

Patient characteristics were tabulated by presence of
breathlessness (mMRC 21) and displayed using frequen-
cies and percentages for categorical data as well as mean
and SD for continuous variables.® >’

Respiratory disease (COPD, asthma, chronic bron-
chitis, other respiratory disease, chronic airflow limita-
tion or restriction on spirometry), heart disease or chest
pain (heart failure, atrial fibrillation, angina pectoris and
coronary heart disease), obesity, anxiety and depression
were selected as underlying contributing conditions to
breathlessness. These were selected based on subject
matter knowledge from mechanistic and population
studies, -3 24 4247

The associations between breathlessness and the
possibly underlying contributing conditions were anal-
ysed using multiple logistic regression, with associations
expressed as ORs with 95% CIs. The conditions were
analysed both separately and merged into the main
underlying condition groups (respiratory disease, heart
disease or chest pain, obesity and anxiety or depression)
in accordance with the categories in the study by Johnson
et al® Associations were analysed and controlled sepa-
rately for possible confounding from age, sex, BMI (for
all except obesity) socioeconomic status and smoking
status and shown in table 1. Regression analysis was
not performed on variables with too few cases (atrial
fibrillation, coronary heart disease and anaemia). To
look for independent associations between the condi-
tions and breathlessness, we added a second analysis
model as shown in table 2. Chronic airflow limitation,
chronic bronchitis and angina pectoris were chosen to
be included as they were deemed to be the most specific
and most objective measures from the larger groups.

Open access

Table 1 Associations between underlying conditions and

breathlessness

Factor

mMRC 21 versus 0

Crude OR
(95% Cl)

Adjusted OR
(95% CI)*

Respiratory disease

Chronic airflow

limitation (FEV, <LLN)

2.5(1.6 10 3.7)
2.4 (1.4 10 3.9)

2.0(1.3t03.2)
1.8 (1.0t0 3.1)

Asthma 40(R2.41t06.6) 3.0(1.7t05.2)

COPD 10.1 (4.41t023.2) 7.4(3.0to 18.5)

Chronic bronchitis 3.8(2.2t06.5) 3.6(2.0t06.6)
Heart disease or chest 8.3(5.1t013.5) 6.9 (4.0to0 11.9)
pain

Angina pectoris 10.4 (6.1t017.8) 9.3 (5.1t0 17.2)

Heart failure 7.7 (2.0t029.0) 6.6 (1.3t033.3)
Anxiety or depression 3.5(.41t05.3) 3.3(.1t05.1)

Anxiety 24(1.61t03.7) 22(1.4t03.5)

Depression 43(2.7t07.00 3.3(2.0to5.4)
Other

Obesityt 3.1(2.0t04.7) 2.7(1.8t04.2)

OR and 95% Cils.

Analysed as separate variables.

*Adjusted for age, sex, body mass index (BMI), socioeconomic
status and smoking status, as applicable. Obesity=BMI >30;
BMI <30 is the reference value.

TNot adjusted for BMI.

COPD, chronic obstructive pulmonary disease; FEV,, forced
expiratory volume for 1s; LLN, lower limit of normal; mMRC,
modified Medical Research Council.

Anxiety, depression and obesity were also included, and
all the factors were added into the same model together
with the background variables, age, sex, socioeconomic
status, smoking status and physical fitness and presented
in table 2.

No values were imputed, and analyses were by
complete cases only. Analysis of concurrent conditions
were performed by tabulation and visualised using
Venn diagram software.*® Missing data were visualised in
table 3. Statistical significance was defined as two-sided p
value <0.05. Statistical analyses were performed with Stata
V.14.2.

RESULTS

After excluding participants with inability to walk for
other reason than breathlessness (n=14; 1.2%), 1097
participants were included. Baseline characteristics,
spirometry values and underlying contributing condi-
tions of the participants are shown in table 3. The mean
age was 57.5 (SD 4.4) years and 57% were former or
current smokers. Overweight and obesity were highly
prevalent in this population and 68% (n=749) had a BMI
>25. Low aerobic fitness was present among 77 out of the
656 assessed with fitness testing (12%).
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Table 2 Multivariable analysis of independent associations
between underlying contributing conditions and
breathlessness

mMRC >1

versus 0

Adjusted OR
Factor (95% CI)*
Chronic airflow limitation (FEV, <LLN) 1.6 (0.8 to 3.1)
Chronic bronchitis 2.4(1.2t04.8)
Angina pectoris 7.5(3.9t0 14.7)
Anxiety 1.3 (0.7 t0 2.3)
Depression 2.1 (1.2t03.9)
Obesity 3.7(2.2t06.1)

OR and 95% Cls.

*Adjusted for age, sex, socioeconomic status, smoking status,
aerobic fitness and all other factors in table. Obesity=body mass
index (BMI) >30; BMI <30 is the reference value.

FEV,, forced expiratory volume for 1s; LLN, lower limit of normal;
mMRC, modified Medical Research Council.

Breathlessness was present in 9.8% (n=108) of partici-
pants and more common among women than men and
among participants with low Socioeconomic status (SES),
with higher BMI, lower aerobic fitness and among people
with higher smoking exposure (table 3).

The main underlying contributing conditions among
individuals reporting breathlessness were respiratory
disease (57%) followed by anxiety or depression (51%),
obesity (43%) and heart disease or chest pain (35%)
as shown in table 3. Four participants with breathless-
ness (0.4%) were not categorised as having any known
contributing condition.

Overlap of underlying contributing conditions to
breathlessness was common; two or more concurrent
conditions were present in 66% of the participants
reporting breathlessness (figure 1A-C). Respiratory
disease and anxiety or depression was the most common
combination (57% of individuals reporting breathless-
ness) followed by respiratory disease and obesity (50% of
individuals reporting breathlessness).

All main conditions were more prevalent in the groups
reporting breathlessness compared with the group
without breathlessness. Associations between the main
underlying contributing conditions and breathlessness
are shown both crude and adjusted for age, sex BMI,
socioeconomic status and smoking status in table 1.
Breathlessness was associated with several respiratory
conditions such as COPD (OR 7.4; 95% CI 3.0 to 18.5),
asthma (OR 3.0; 95% CI 1.7 to 5.2), chronic bronchitis
(OR 3.6; 95% CI 2.0 to 6.6) and having chronic airflow
limitation on spirometry (OR 1.8; 95%CI 1.0 to 3.1).
It was also associated with heart disease, mainly angina
pectoris (OR 9.3; 95%CI 5.1 to 17.2) and with obesity
(OR 2.7; 95%CI 1.8 to 4.2), anxiety (OR 2.2; 95% CI
1.4 to 3.5) and depression (OR 3.3; 95% CI 2.0 to 5.4)
(table 1).

3

The final model is shown in table 2. The factors
remaining as independently associated with breathless-
ness after adjusting for background variables (age, sex,
socioeconomic status and pack-years) as well as the other
factors in table 2 were chronic bronchitis (OR 2.4; 95% CI
1.2 to 4.8), angina pectoris (OR 7.5; 95% CI 3.9 to 14.7),
obesity (OR 3.6; 95% CI 2.2 to 6.1) and depression (OR
2.1;95% CI 1.2 to 3.9). Obesity was independently associ-
ated with breathlessness even after additional adjustment
for aerobic fitness level (n=656) (OR 3.4; 95% CI 1.5 to
76).

DISCUSSION

Main findings

The main underlying contributing condition among
middle-aged individuals reporting breathlessness were
respiratory disease (57%) followed by anxiety or depres-
sion (51%), obesity (43%) and heart disease or chest
pain (35%). Overlap was common with 66% having two
or more concurrent contributing conditions. Obesity
was associated with reported breathlessness even after
adjusting for aerobic fitness level.

What this study adds

The present study adds to the previous knowledge in
several ways. First, it describes the frequency of conditions
among breathless individuals in the general population.
Second, it is performed in a general population and uses
both spirometry and fitness testing in addition to self-
report. Third, we showed an association between obesity
and breathlessness, which remained even after adjusting
for aerobic fitness level which, to the author’s knowledge,
has not been controlled previously in a general popula-
tion."®* This finding suggests that the high weight itself
is an important factor for increased breathlessness even
among obese individuals with normal aerobic fitness
levels.

Several previous studies have reported similar findings
of pulmonary disease as the most common entity contrib-
uting to breathlessness followed by heart disease and
obesity.6 1524 Anxiety, depression and respiratory disease
coexisted to a very large degree in our study supporting
previous results.”’ "'

We found a high degree of overlap between condi-
tions contributing to breathlessness, more than what was
reported in the study by Pratter et al which, however, was
performed on a population of care seeking individuals.
Our findings are in line with the literature on diagnoses
coexisting with COPD, where high rates of concur-
rent COPD and either coronary heart disease (30%),
heart failure (63%) or depression (20%—-60%) were
reported.15 ® In our study, there was a high prevalence of
obesity and of anxiety or depression among participants
reporting breathlessness, which is one explanation for
the high proportion of individuals with several concur-
rent conditions."”
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Table 3 Characteristics of 1097 people from the middle-aged general population by presence of breathlessness

With breathlessness Without breathlessness

(mMRC 2>1) (mMRC=0)

Variable n=108 n=989 P value
Age, mean years (SD) 59.1 (4) 57.5 (4) <0.001
Female, n (%) 71 (66) 477 (48) 0.001
Low socioeconomic status, n (%) 80 (74) 461 (47) <0.001
BMI, kg/m?, mean (SD) 30.2 (6) 26.9 (4) <0.001
Pack years of smoking, mean years (SD) 16.9 (30) 9.3 (13.6) <0.001
Smoking status, n (%) 0.069

Never 37 (34) 441 (45)

Current 26 (24) 169 (17)

Former 45 (42) 379 (38)
Fitness- Ekblom-Bak (mL/min/kg), mean (SD) (missing=441) 30.7 (7) 35.4 (7) <0.001
Low aerobic fitness*, n (%) (missing=441) 14 (33) 63 (10) <0.001
FEV,, L (SD) (missing=15) 2.6 (0.6) 3.3 (0.75) <0.001
FEV,, % of predicted (SD) 84 (23) 102 (23) <0.001
FVC, L (SD) (missing=15) 3.5(0.8) 4.2 (1) <0.001
FVC, % of predicted (SD) 88 (24) 103 (24) <0.001
FEV./FVC (SD) (missing=22) 0.75 (0.1) 0.78 (0.6) <0.001
FEV./FVC, % of predicted (SD) (missing=22) 93 (14) 98 (8) <0.001
Chronic airflow limitation (FEV1 <LLN), n (%) (missing=22) 24 (23) 109 (11) 0.001
Restriction (TLC <LLN) (missing=45) 9(9.1) 68 (7.1) 0.48
Respiratory disease, n (%) (missing=34) 58 (57) 341 (35) 0.001
Asthma, n (%) (missing=15) 26 (24) 72 (7) <0.001
COPD, n (%) (missing=15) 12 (11.2) 12(1.2) <0.001
Chronic bronchitis, n (%) (missing=41) 21 (20) 60 (6) <0.001
Heart disease or chest pain, n (%) (missing=47) 35 (35) 59 (6) <0.001
Atrial fibrillation/flutter, n (%) (missing=17) 22 7 (0.7) 0.19
Angina pectoris, n (%) (missing=22) 30 (30) 38 (4) <0.001
Coronary heart disease, n (%), (missing=21) 4 (4) 15(1.5) 0.24
Heart failure, n (%) (missing=29) 3(3.8) 5(0.5) 0.094
Anxiety or depression, n (%) (missing=9) 56 (52) 228 (23) <0.001
Anxiety, n (%) (missing=22) 39 (36) 188 (19) <0.001
Depression, n (%) (missing=32) 33 (31) 89 (9) <0.001
Anaemia, n (%) (missing=8) 1(1) 9(1) 0.96
Obesity, n (%) 46 (43) 190 (19) <0.001

Obesity=BMI>30.

*Subcohort with measured exercise capacity using the Ekblom-Bak test (n=656), defined as having a score of 28 or less for men aged
50-59years, 23 or less for men aged 60 years or higher, 26 or less for women aged 50-59 years or a score of 22 or lower for women

aged 60 years or higher.

BMI, body mass index; COPD, chronic obstructive pulmonary disease; FEV,, forced expiratory volume during 1s; FVC, functional vital
capacity; LLN, lower limit of normal; mMRC, modified Medical Research Council; TLC, total lung capacity.

Angina pectoris was shown to be strongly and inde-
pendently associated with breathlessness, this might
in part be explained by the questioning and symptom-
atology that is similar to the mMRC questions. Chronic
airflow limitation was however not independently associ-
ated with breathlessness. This might be explained by the
fact that we found many participants with pathology on
spirometry but without both self-reported disease and no

breathlessness on the mMRC. Problems with the mMRC
scale in detecting symptoms in this group has been
previously discussed and includes the fact that mMRC
measures the functional impact of breathlessness that
might not be the same as pathological breathlessness.
Also, the mMRC might not register symptoms at all in the
case of high inactivity, which is common in many popula-
tions worldwide, including the present one.”
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Any respiratory disease
Heart disease

Anxiety or depression

Figure 1

Any respiratory disease

Anxiety or depression

C

Any respiratory disease

Obesity Obesity

Heart disease

(A) Overlap between respiratory disease, heart disease or chest pain and anxiety or depression among participants

reporting breathlessness (score >1 on the modified Medical Research Council scale), n=108. Respiratory disease (n=58)

is defined as self-reported disease and/or presence of pathology on spirometry, heart disease or chest pain (n=35) is self-
reported previous disease, self-reported angina or atrial fibrillation on ECG, anxiety or depression (n=56) is either self-reported
symptoms of depression or of anxiety. (B) Overlap between respiratory disease, obesity and anxiety or depression among
participants reporting breathlessness (score >1 on the modified Medical Research Council scale), n=108. Obesity (n=43) is
defined as a body mass index >30. (C) Overlap between respiratory disease, obesity and heart disease or chest pain among
participants reporting breathlessness (score >1 on the modified Medical Research Council scale), n=108. heart disease or
chest pain (n=35) is defined as self-reported previous disease, self-reported angina or atrial fibrillation on ECG.

Chronic bronchitis was found to be independently
associated with breathlessness. The same trend has been
observed elsewhere.”® > One hypothesis for this is that
among the individuals with symptoms of chronic bron-
chitis, there are individuals with normal spirometry but
with chronic airway inflammation resulting in both symp-
toms of chronic bronchitis and increased risk for air
trapping resulting in breathlessness during exercise as
has been shown to be common among individuals with
asymptomatic COPD.%

Strengths and limitations

Strengths of the present study include that the meas-
urements used, such as mMRC, spirometry testing and
aerobic fitness testing, have a high validity and are rele-
vant and detailed.’ '* The relationship between obesity
and breathlessness was explored using additional data
on aerobic fitness level, which has not been performed
previously.

Potential limitations of the study include the rela-
tively few cases of breathlessness in the population that
were handled by analysing larger categories of possible
underlying conditions to breathlessness. It would have
been interesting to be able to also analyse the data using
an ordinal regression analysis to explore the impact on
breathlessness severity from the different conditions.
Since the number of individuals on each individual
mMRC level was low, the results were considered to
be too imprecise. We hope that the present study can
be of use as a foundation for more detailed analysis in
future larger datasets. No data were available on inten-
sity, multiple dimensions of breathlessness or symptom
duration that would have strengthened the findings and
given interesting information. Data on aerobic fitness
were only available for a subcohort, which was unfortu-
nate and a limitation to the study. There was also a known
selection bias due to individuals with reports of obvious
heart disease or taking beta-adrenergic blockers being

excluded from aerobic fitness testing. However, it is prob-
able that the excluded group would have a low fitness
level due to their known illness. Another limitation was
some uncertainty of the reliability of diagnoses that are
part of the primary endpoints, mainly due to the use of
self-report for main diagnoses.

Implications

This study reports the main underlying contributing
conditions among individuals with breathlessness as well
as the most common concurrent conditions in a sample
of the middle-aged general population. The clinical
evaluation of breathlessness in a population of unse-
lected patients presenting with breathlessness, such as in
primary care should focus on respiratory disease, anxiety
or depression, obesity and heart disease. Future research
is needed on this area using larger datasets and more
detailed data to further explore the role of chronic bron-
chitis, angina pectoris, ischaemic heart disease, obesity
and aerobic fitness to breathlessness.

Conclusion

The main underlying contributing conditions among
individuals reporting breathlessness were respiratory
disease (54%) followed by anxiety or depression (51%),
obesity (43%) and heart disease or chest pain (32%).
Overlap was common with 66% having two or more
concurrent conditions. Independent associations with
breathlessness were found for chronic bronchitis, asthma,
angina pectoris, depression and obesity.
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