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The health and economic burden of breathlessness, 
Australia, 2019: a national survey
Anthony P Sunjaya1,2 , Leanne M Poulos3, Gian Luca Di Tanna1,4 , Thomas Lung1,5, Guy B Marks6,7, Helen K Reddel3,6,8,9 , 
Christine R Jenkins1,9

Clinically important breathlessness, reported by 9.5% of 
Australians in a 2019 survey, is associated with many 
conditions, including asthma, chronic obstructive lung 

disease (COPD), heart failure, and obesity.1,2 Its prevalence is 
likely to increase because of the impact on cardiopulmonary 
health of the rising prevalence of obesity, coronavirus disease 
2019 (COVID- 19), atmospheric pollution, and the increasing 
frequency of extreme weather events associated with climate 
change, such as bushfires.3- 5

In a 2014 study in Australia, New Zealand, and three Asian 
countries, breathlessness was reported by about 5% of adults 
who had presented to emergency departments and about 11% 
of those admitted to hospital from emergency departments.6 
However, few studies have examined its impact on other services, 
such as general practices and specialist clinics.7,8 Further, while 
many studies have ascertained the impact on quality of life and 
productivity of specific breathlessness- associated diseases such 
as COPD,9,10 few have assessed the impact of breathlessness in 
people without diagnosed disease.7,11 Importantly, the health 
system economic burden and productivity loss associated with 
breathlessness has not been assessed. Studies of breathlessness 
have generally dichotomised people into those with and without 
it,7 but a spectrum of severity is evident for this self- reported 
symptom.

We therefore examined the impact of breathlessness on quality 
of life, health care use, productivity loss, and economic costs 
in Australia. Our study was based on a representative survey 
of Australian adults in 2019, prior to the COVID- 19 pandemic. 
We also explored the gradient in impact on individuals, the 
health system, and the economy according to the severity of 
breathlessness reported.

Methods

The National Breathlessness Survey was an internet- based 
survey of adult Australians (18 years or older) conducted 

during 13–30 October 2019.1 Adults in the Dynata (https:// 
www. dynata. com) web- based survey panel (about 900 000 
members) were invited by email to participate (target: 10 000 
participants); recruitment was stratified by age group, gender, 
and state of residence, based on National Health Survey 
data.12 The participant sample was nationally representative 
with regard to these variables and Socioeconomic Index for 
Areas (SEIFA) Index of Relative Socioeconomic Disadvantage 
quintile13 (further details: Supporting Information, part 1). We 
report our study in accordance with the Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) 
guidelines.14
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Abstract
Objective: To examine the impact of breathlessness on quality 
of life, health care use, productivity loss, and economic costs in 
Australia.
Study design: National internet- based survey of Australian adults 
drawn from a web- based survey panel (National Breathlessness 
Survey).
Participants, setting: Australian adults (18 years or older), 
nationally representative by age group, gender, state of residence, 
and postcode- based socio- economic status (Index of Relative 
Socioeconomic Disadvantage quintile), 13–30 October 2019.
Main outcome measures: Quality of life assessed with the EQ- 5D 
5- level version (EQ- 5D- 5L) and visual analogue scale (EQ- VAS), 
health care use, productivity loss, and societal cost, each by 
severity of breathlessness (modified Medical Research Council 
[mMRC] dyspnoea scale; mMRC grade 1: mild breathlessness; mMRC 
grades 2–4: clinically important breathlessness).
Results: Of 10 072 adults who completed the survey, mild 
breathlessness was reported by 3044 respondents (30.2%), and 
clinically important breathlessness by 961 (9.5%). The mean EQ- 
VAS score was 74.8 points (95% confidence interval [CI], 74.3–75.3 
points) and the mean EQ- 5D- 5L score 0.846 (95% CI, 0.841–0.850) 
for respondents with mMRC grade 0 breathlessness; for each 
measure, the mean value declined with increasing severity of 
breathlessness (trends: each P < 0.001). Respondents with clinically 
important breathlessness were more likely than those with mild 
breathlessness to report non- urgent general practitioner visits, 
urgent general practitioner visits, and specialist visits (exception: 
mMRC scores of 4) during the preceding year. Among the 2839 
respondents of working age, the likelihood of being employed 
declined with increasing breathlessness severity (mMRC grades 4 
v 1: adjusted odds ratio, 0.34; 95% CI, 0.22–0.53). Adjusted mean 
annual societal cost per person was $1413 (95% CI, $1326–1501) for 
respondents with mMRC grade 1 breathlessness, $2065 (95% CI, 
$1766–2365) at mMRC grade 2, $1795 (95% CI, $1371–2218) at mMRC 
grade 3, and $2075 (95% CI, $1389–2762) at mMRC grade 4.
Conclusion: Breathlessness imposes major burdens on individuals, 
the health care system, and the economy.

The known: Breathlessness is associated with greater health care 
use, poorer quality of life, and increased risk of death.
The new: In a national survey of Australian adults, clinically 
important breathlessness was associated with greater health care 
use, reduced likelihood of being employed, and higher societal 
economic costs. Breathlessness is estimated to cost $12.2 billion in 
societal costs per year in Australia.
The implications: Improving quality of life for people with 
breathlessness is important, including for people without formal 
diagnoses of respiratory disease. Improving timely access to care 
and alleviating breathlessness early could support their ability to 
work, thereby reducing the societal impacts of breathlessness.
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Breathlessness severity

Breathlessness severity was assessed with the modified Medical 
Research Council (mMRC) dyspnoea scale,15 with grades ranging 
from 0 (no breathlessness) to 4 (most severe). mMRC grades 2 or 
more are generally regarded as indicating clinically important 
breathlessness (Box 1).

Outcomes

Quality of life

Survey participants were asked to rate their quality of life on the 
day the survey was completed. Health- related quality of life was 
measured with the EQ- 5D 5- level version (EQ- 5D- 5L) descriptive 
system and EQ- VAS (visual analogue scale).16 For the EQ- VAS, 
participants were asked to provide a global assessment of their 
health, from 0 (worst imaginable health) to 100 (best imaginable 
health). EQ- 5D- 5L responses in five domains (mobility, personal 
care, usual activities, pain/discomfort, anxiety/depression) 
were converted to a utility index score using a standard value 
set derived from the preferences of the general Australian 
population.17 This utility score is anchored to the range 0 (death) 
to 1 (full health); negative values are possible (further details: 
Supporting Information, part 2).

Health care use, employment, and productivity loss

For respondents with mild or clinically important breathlessness 
(mMRC grades 1 to 4), information about health care use and 
productivity loss related to breathlessness during the preceding 
twelve months was collected (further details: Supporting 
Information, part 2). Health care use included visits to 
general practitioners, specialists, and hospitals or emergency 
departments. Respondents were also asked whether they had 
spent one or more nights in hospital during the preceding 
twelve months, and which medications for breathing problems 
they had used. For productivity loss, respondents were asked 
about missing work, school, or other activities because of their 
breathing problem. Employment included fulltime, part- time, 
and casual employment.

Cost of illness

We assessed costs from a societal perspective. Health care use  
unit costs were obtained from the Medical Benefits Schedule 
(MBS),18 Pharmaceutical Benefits Schedule (PBS),19 and 
Independent Health and Aged Care Pricing Authority (diagnosis- 
related group [DRG] cost weights for emergency department visits 
and hospitalisations)20 websites. Over- the- counter medication 
costs were based on prices advertised by a pharmaceutical store 
chain (Chemist Warehouse). Indirect costs were based on the 
number of missing days from work for employed people. For 
costing purposes, responses regarding medical practitioner 

visits of “more than 6 times” were coded as seven visits. Detailed 
information on inhaled medication use was collected only for 
people with asthma or COPD. For other respondents, the median 
yearly medication expense was based on the Australian Institute 
of Health and Welfare 2020 medicines reimbursement report for 
people who reported at least one medical condition (other than 
asthma and COPD).21 We used the Australian Bureau of Statistics 
employee earnings and hours report22 to obtain the median salary 
by employment status (fulltime, part- time, casual), which was 
then converted into cost per days lost for productivity loss; we 
assumed a standard mix of work income levels for the Australian 
population. Cost estimates were calculated by multiplying 
resource use by unit costs (Supporting Information, part 3).

Statistical analysis

We summarise demographic characteristics, quality of life 
domain values, health care use, and economic costs as descriptive 
statistics. The statistical significance of differences in the odds 
of health care use and productivity loss by breathlessness 
severity was assessed using ordered logistic regression; that of 
differences in quality of life and economic costs by breathlessness 
severity were assessed in a log- link generalised linear model 
with a gamma distribution.23,24 Estimated marginal means with 
covariates at their fixed means and standard errors calculated 
with the delta method are reported for adjusted results.

Directed acyclic graphs were drawn and discussed by the 
investigators to identify the minimum set of covariates for the 
multivariable model to improve validity and estimate precision. 
The minimum adjustment set for all outcomes were age, gender, 
Indigenous status, self- reported heart disease (heart attack or 
angina [current or past], heart failure or heart arrhythmia), self- 
reported lung disease (asthma, chronic bronchitis, emphysema, 
COPD, bronchiectasis, pneumonia, tuberculosis, silicosis, 
pulmonary fibrosis, asbestosis, pneumothorax, or lung cancer), 
patient health questionnaire 4 (PHQ- 4) score greater than 9,25 
multimorbidity (two or more medical conditions), and smoking 
status (currently, formerly, never smoked).

Our main analyses are based on fully adjusted models; 
unadjusted estimates are reported in the Supporting 
Information. All statistical analyses included the entire dataset, 
as the proportions of missing data and responses categorised 
as “Don’t know” or “Not sure” were small (< 5%; Supporting 
Information, figure 1). The statistical significance of linear trends 
in outcome effect size with increasing breathlessness severity 
(mMRC grade) was assessed using the Stata contrast command. 
In economic cost sensitivity analyses, the number of health care 
visits, unit costs, and number of re- hospitalisations were varied 
from those in the main analysis (Supporting Information, part 
4). We also compared costs for people with and without heart 
and lung disease. Statistical analyses were conducted in Stata 17.

1 The modified Medical Research Council breathlessness scale,15 as used in our survey*

Grade Description Classification in our study

0 I only get breathless with strenuous exercise No breathlessness

1 I get short of breath when hurrying on level ground or walking up a slight hill Mild breathlessness

2 On level ground, I walk slower than people of my age because of breathlessness, or I have 
to stop for breath when walking at my own pace on the level

Clinically important breathlessness

3 I stop for breath after walking about 100 metres or after a few minutes on level ground Clinically important breathlessness

4 I am too breathless to leave the house or I am breathless when dressing/undressing Clinically important breathlessness

* Survey participants were asked: “Please choose the one best response to describe your shortness of breath”. ◆
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Ethics approval

The University of Sydney Human Research Ethics Committee 
approved the study (2019/621).

Results

Of 11 488 adults in the Dynata survey panel invited to participate, 
10 072 completed the survey (87.7%). Mild breathlessness (mMRC 
grade 1) was reported by 3044 respondents (30.2%), clinically 
important breathlessness (mMRC grade 2–4) by 961 (9.5%).1 A 
total of 1047 respondents reported current heart disorders (10.4%), 
1616 current lung disease (16.0%), and 4987 multimorbidity 
(49.5%); in each case, the proportion increased with mMRC grade 
in the range 0–3 (Box 2).

Quality of life

The mean EQ- VAS score was 74.8 points (95% confidence 
interval [CI], 74.3–75.3 points) for respondents with mMRC 
grade 0 breathlessness; the mean value declined with increasing 
severity for respondents with breathlessness of mMRC grades 
1 to 3 (trend across full range of severity: P < 0.001). The mean 

EQ- 5D- 5L score was 0.846 (95% CI, 0.841–0.850) for respondents 
with mMRC scores of 0; the mean value declined with increasing 
severity for respondents with breathlessness of mMRC grades 1 
to 4 (trend across full range of severity: P < 0.001) (Box 3).

Among respondents with clinically important breathlessness 
(mMRC grades 2–4), pain or discomfort (761 of 961, 79.2%) and 
anxiety or depression (694 of 961, 72.2%) were the most frequently 
reported impairments (Supporting Information, figure  3). The 
EQ- 5D- 5L index score was a mean 0.20 (95% CI, 0.19–0.21) points 
lower for respondents with high PHQ- 4 scores, and a mean 0.12 
(95% CI, 0.11–0.13) points lower for respondents with two or more 
medical conditions (Supporting Information, table 3).

Health care use

A total of 662 respondents (68.9%) with clinically important 
breathlessness (mMRC grades 2–4) reported that they had 
contact with health care services regarding their breathing 
problem during the preceding twelve months; 640 (66.6% of 
respondents) had contact with general practitioners (387 urgent 
visits, 606 non- urgent visits; ie, both visit types could be reported 
by individual respondents) (Box 4).

2  Demographic characteristics of the 10 072 adults who participated in the 2019 National Breathlessness Survey
Modified Medical Research Council dyspnoea grade

Characteristic 0 1 2 3 4 Total Population estimate*

Participants 6067 3044 620 216 125 10 072

Age (years)

Mean (SD) 47.6 (17.8) 46.5 (17.9) 44.1 (17.7) 45.9 (19.8) 39.3 (17.9) 46.9 (17.9)

Under 65 4224 (69.6%) 2138 (70.2%) 452 (72.9%) 151 (69.9%) 98 (78.4%) 7063 (70.1%) 78.9%

65 or older 1843 (30.4%) 906 (29.8%) 168 (27.1%) 65 (30.1%) 27 (21.6%) 3009 (29.9%) 21.1%

Gender

Men 3165 (52.2%) 1236 (40.6%) 289 (46.6%) 115 (53.2%) 69 (55.2%) 4874 (48.4%) 49.1%

Women 2881 (47.5%) 1799 (59.1%) 325 (52.4%) 98 (45.4%) 48 (38.4%) 5151 (51.1%) 50.9%

Indeterminate/no answer 21 (0.4%) 9 (0.3%) 6 (1%) 3 (1.4%) 8 (6.4%) 47 (0.5%) —

Medical conditions 
(self- reported)†

Heart disease‡ 402 (6.6%) 420 (13.8%) 148 (23.9%) 54 (25.0%) 23 (18.4%) 1047 (10.4%) —

Lung disease§ 587 (9.7%) 643 (21.1%) 249 (40.2%) 98 (45.4%) 39 (31.2%) 1616 (16.0%) —

Multimorbidity¶ 2408 (39.7%) 1879 (61.7%) 476 (76.8%) 155 (71.8%) 69 (55.2%) 4987 (49.5%) —

High PHQ- 4 score (9 or higher) 1163 (19.2%) 1049 (34.5%) 332 (53.6%) 95 (44.0%) 60 (48.0%) 2699 (26.8%) —

Smoking status

Never smoked 3376 (55.7%) 1371 (45%) 225 (36.3%) 87 (40.3%) 64 (51.2%) 5123 (50.9%) 55.69%

Currently smokes 1106 (18.2%) 847 (27.8%) 205 (33.1%) 71 (32.9%) 36 (28.8%) 2265 (22.5%) 15.15%

Formerly smoked 1585 (26.1%) 826 (27.1%) 190 (30.7%) 58 (26.9%) 25 (20.0%) 2684 (26.7%) 29.17%

Education

Did not complete high school 734 (12.1%) 389 (12.8%) 104 (16.8%) 42 (19.4%) 30 (24.0%) 1299 (12.9%) —

Completed high school 1176 (19.4%) 595 (19.6%) 125 (20.2%) 46 (21.3%) 21 (16.8%) 1963 (19.5%) —

Completed diploma/certificate 1954 (32.2%) 992 (32.6%) 198 (31.9%) 77 (35.7%) 32 (25.6%) 3253 (32.3%) 27.82%

Completed university 2203 (36.3%) 1068 (35.1%) 193 (31.1%) 51 (23.6%) 42 (33.6%) 3557 (35.3%) 20.91%

PHQ- 4 = Patient Health Questionnaire 4; SD = standard deviation. * Source: Australian Bureau of Statistics population estimate, 2019 (for people aged 19 years or older),26 except smoking 
status (National Health Survey 2017–1812). † The most frequent medical conditions by age group (under 30 years, 30–65 years, over 65 years) are depicted in the Supporting Information, 
figure  2. ‡ Heart attack or angina (current or past), heart failure, heart arrhythmia. § Asthma, chronic bronchitis, emphysema, chronic obstructive pulmonary disease, bronchiectasis, 
pneumonia, tuberculosis, silicosis, pulmonary fibrosis, asbestosis/other asbestos- related lung problems, pneumothorax, lung cancer. ¶ Two or more medical conditions. ◆
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Respondents with clinically important breathlessness were 
more likely than those with mild breathlessness (mMRC 1) to 
report non- urgent general practitioner visits, urgent general 
practitioner visits (mMRC 2–4) and specialist visits (exception: 
mMRC 4); they were also more likely to report four or more non- 
urgent general practitioner visits, urgent general practitioner 
visits, or specialist visits. The odds of emergency department 
visits were highest for respondents with mMRC scores of 2 
(adjusted odds ratio [aOR], 2.42; 95% CI, 1.91–3.08). The odds 
of hospitalisation did not differ significantly between people 
with clinically important breathlessness and those with mild 
breathlessness (Box 5).

Respondents with self- reported heart disease, self- reported 
lung disease, or high PHQ- 4 scores were generally more likely 
to seek health care or frequently seek health care for their 
respiratory condition than those without these conditions, with 
the exception of hospitalisation; the odds ratios for these factors 
were larger than for other characteristics (Box 6).

Employment and productivity loss

A total of 4005 respondents were included in our economic cost 
analyses Supporting Information, figure  1). Among the 2839 
respondents of working age, the likelihood of being employed 
declined with increasing breathlessness severity (mMRC grades 

4 v 1: aOR, 0.34; 95% CI, 0.22–0.53); similarly, the likelihood of 
missing work or school because of their breathing problem 
during the past year was higher for respondents with mMRC 
scores of 2 (aOR, 2.08; 95% CI, 1.67–2.60) or 3 (aOR, 2.08; 95% 
CI, 1.67–2.60) than for those with mMRC scores of 1. The 
overall likelihood of employment was lower for women than 
men (aOR, 0.49; 95% CI, 0.41–0.58) and for respondents with 
two or more medical conditions (aOR, 0.59; 95% CI, 0.49–0.72)  
(Box 7).

Economic costs

The estimated mean annual total health care and societal costs 
were each higher for respondents with clinically important 
breathlessness than for those with mild breathlessness (Box 8). 
Sensitivity analyses indicated that the mean societal cost 
for people with mMRC scores of 2 to 4 was most sensitive to 
differences in hospitalisation costs (Box 9). Subgroup analyses 
indicated that the mean annual health care and societal costs 
for people with clinically significant breathlessness who 
reported heart or lung disease were higher at all severity 
levels than for people without these conditions; for example, 
the mean health care cost for people with mMRC scores of 4 
and heart or lung disease was $3405 (95% CI, $1554–5256), and 
$2317 (95% CI, $1100–3535) for people with mMRC scores of 

3  Quality of life scores for 10 072 adults who participated in the 2019 National Breathlessness Survey, by breathlessness severity 
(modified Medical Research Council [mMRC] dyspnoea grade): multifactorial analysis

EQ- VAS EQ- 5D- 5L index

Breathlessness  
severity grade Survey participants Mean (95% CI)

Adjusted estimated 
mean difference  

(95% CI)* Mean (95% CI)

Adjusted estimated  
mean difference  

(95% CI)*

mMRC 0 6067 74.8 (74.3–75.3) — 0.846 (0.841–0.850) —

mMRC 1 3044 69.3 (68.6–70.0) –5.5 (–6.4 to –4.6) 0.810 (0.803–0.816) –0.036 (–0.044 to –0.028)

mMRC 2 620 61.5 (60.1–62.8) –13.3 (–14.8 to –11.8) 0.690 (0.678–0.703) –0.155 (–0.169 to –0.142)

mMRC 3 216 57.5 (55.4–59.6) –17.2 (–19.4 to –15.1) 0.680 (0.660–0.700) –0.165 (–0.186 to –0.145)

mMRC 4 125 60.3 (57.3–63.3) –14.5 (–17.5 to –11.5) 0.605 (0.581–0.629) –0.240 (–0.265 to –0.216)

CI = confidence interval; EQ- 5D- 5L = EuroQol five dimensions, five levels; EQ- VAS = EuroQol Visual Analogue Scale. * Adjusted for age, gender, Indigenous status, self- reported heart disease, 
self- reported lung disease, high patient health questionnaire 4 (PHQ- 4) score, multimorbidity, and smoking status. Unadjusted results are reported in the Supporting Information, table 1. ◆

4  Health care use by 4005 participants with modified Medical Research Council [mMRC] dyspnoea grades 1 to 4, by breathlessness 
severity*

* The data for this graph are included in the Supporting Information, tables 3 and 4. ◆
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4 who did not report heart or lung disease. The increase in 
health care cost with breathlessness severity for people with 
or without heart and lung disease was statistically significant, 
but not the increase in societal cost (Supporting Information, 
table 6).

Discussion

Although breathlessness is common and imposes burdens on 
individuals, the health care system, and the economy, we found 
that a large proportion of people affected by it, including many 
with severe breathlessness, did not seek care from a medical 
practitioner during the year preceding our survey. Among 
respondents of working age, the likelihood of being employed 
declined with increasing severity of breathlessness. The 
estimated mean annual societal cost for people with clinically 
important breathlessness (mMRC 2–4) was higher than for those 
with mild breathlessness (mMRC 1), as were, in general, health 
care use and costs.

Quality of life scores were substantially lower for respondents 
with clinically important breathlessness than for those with no 
or mild breathlessness. Of the five EQ- 5D- 5L domains, pain/
discomfort and anxiety/depression were the two impairments 
most frequently reported by respondents. The most frequently 
reported other condition was anxiety; high scores on the PHQ- 
4, a screening tool for mental health problems,27 were also 
associated with greater health care use. Improving mental 
health and reducing the symptom burden are important when 
treating people with breathlessness, and greater accessibility of 
allied health services could improve quality of life and reduce 
the need for other health care services.

Few studies have examined health care use by people with 
breathlessness in the community. A 2017 South Australian 

survey (2898 participants) found that 97.6% of people with 
chronic clinically important breathlessness had visited 
general practitioners in the preceding three months, but they 
were not asked whether the visits were about their breathing 
problem.7 We found that 66.6% of participants with clinically 
important breathlessness had consulted general practitioners 
about breathing problems during the preceding twelve 
months. As most people receive care for breathlessness from 
general practitioners, the capacity of primary care to manage  
this symptom should be strengthened, particularly as 
other studies have found that patients are unsatisfied with 
its management by general practitioners,28,29 and general 
practitioners themselves report not being able to adequately 
manage patients with breathlessness.30

From a societal perspective, lower workforce participation 
because of breathlessness can reduce economic productivity. 
A South Australian study found that only 51% of working 
age people with mild breathlessness and 20.3% of those with 
clinically important breathlessness were employed.11 We found 
that the likelihood of people with grade mMRC 4 breathlessness 
working was significantly lower than for those with grade 2 
breathlessness.

We found wide variation in health care costs for people with 
breathlessness. This was expected, as our respondents included 
a substantial proportion who did not report having other 
medical conditions, whose costs would be lower than for people 
who also had heart or lung disease, for example. The non- linear 
increase in societal cost per person with increasing breathlessness 
severity reflects the lower likelihood of unemployment for 
people with severe breathlessness; the societal loss is lower for 
people with very severe breathlessness, as they are less likely 
to suffer income loss when breathlessness impairs their daily 
activities.

5  Health care use by 4005 participants with modified Medical Research Council [mMRC] dyspnoea grades 1 to 4, by breathlessness 
severity: multivariate analysis*

Adjusted odds ratio (95% CI)

mMRC category/ 
health care use Respondents

General 
practitioner visit, 

non- urgent

General 
practitioner visit, 

urgent Specialist visit

Emergency 
department/hospital 

visit Hospitalisation

mMRC 1 3044 1 1 1 1 1

mMRC 2 620

Health care use 2.00 (1.62–2.47) 2.02 (1.62–2.53) 2.23 (1.79–2.77) 2.42 (1.91–3.08) 1.22 (0.92–1.60)

Frequent health care use† 2.93 (2.25–3.81) 2.50 (1.75–3.58) 2.73 (1.93–3.86) 2.52 (1.67–3.82) —

mMRC 3 216

Health care use 1.89 (1.35–2.65) 1.70 (1.21–2.40) 2.09 (1.51–2.89) 1.73 (1.21–2.49) 1.10 (0.72–1.68)

Frequent health care use† 3.41 (2.34–4.97) 1.56 (0.87–2.82) 2.60 (1.58–4.26) 1.49 (0.74–3.01) —

mMRC 4 125

Health care use 1.61 (1.03–2.52) 1.72 (1.08–2.75) 1.42 (0.89–2.27) 1.30 (0.77–2.19) 1.68 (0.99–2.85)

Frequent health care use† 3.33 (1.93–5.74) 3.00 (1.54–5.85) 3.06 (1.59–5.88) 1.84 (0.78–4.33) —

P for trend —

Health care use 0.05 0.048 0.19 0.59 0.08

Frequent health care use† < 0.001 0.008 0.002 0.34 —

CI = confidence interval. * Adjusted for age, sex, Indigenous status, self- reported heart disease, self- reported lung disease, high patient health questionnaire 4 (PHQ- 4) score, multimorbidity, 
and smoking status. Unadjusted results are reported in the Supporting Information, table 1. † More than four visits during year. ◆
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Implications for policy and practice

Even without considering the costs of unemployment caused 
by breathlessness, we estimate that total annual health care use 
costs would be $11.1 billion and the societal cost $12.2 billion 
were the distribution by breathlessness severity in our survey 
extrapolated to all Australian adults (Supporting Information, 
table  7). Further research into improving the management of 
breathlessness and strengthening primary care is needed, as this 
is where most of our respondents with breathlessness sought 
help. Our findings also suggest that a substantial proportion 
of people with breathlessness do not seek medical help. Peak 
representative organisations (such as Lung Foundation Australia, 
the Heart Foundation, and Asthma Australia) and professional 
bodies should encourage people to seek care for breathlessness 
and raise awareness about the benefits for quality on life that 
can be achieved by management that focuses on symptom relief 
and takes the mental health of people with breathlessness into 
account.

Limitations

Our large community survey had a nationally representative 
sample with respect to key demographic characteristics; for 
example, the prevalence of conditions such as asthma was 
similar to that found earlier National Health Surveys.1 However, 
its cross- sectional nature precludes ascertaining temporality 
or causal links between breathlessness severity and outcomes. 
Recall bias was possible, especially regarding diagnoses, health 
care use, and productivity loss. As self- reported hospitalisations 
can include overnight stays in emergency departments, the 
number reported could be higher than in administrative data. 
As survey respondents are more likely to underestimate than 
overestimate health care use and absenteeism,31 our estimates are 
probably conservative. Studies linking primary care, secondary 
care, and medications dispensing data with survey responses 
to further examine associations between breathlessness and 
unemployment, and a similar approach could be applied to 
other common chronic symptoms, such as cough and pain.

6  Health care use by 4005 respondents with modified Medical Research Council [mMRC] dyspnoea grades 1 to 4, by breathlessness 
severity: multivariate analysis (factors other than breathlessness)*

Adjusted odds ratio (95% CI)

Characteristic/health care use
General practitioner 

visit, non- urgent
General practitioner 

visit, urgent Specialist visit
Emergency department/ 

hospital visit Hospitalisation

Age (per year)

Health care use 0.99 (0.99–1.00) 0.98 (0.97–0.99) 0.99 (0.98–0.99) 0.97 (0.96–0.97) 0.99 (0.98–1.00)

Frequent health care use‡ 1.01 (1.01–1.02) 0.98 (0.97–0.99) 0.98 (0.97–0.99) 0.96 (0.95–0.97) —

Sex (women)

Health care use 0.74 (0.64–0.87) 0.75 (0.63–0.90) 0.56 (0.47–0.66) 0.63 (0.52–0.77) 0.81 (0.66–1.01)

Frequent health care use‡ 0.89 (0.71–1.12) 0.76 (0.55–1.03) 0.84 (0.60–1.16) 0.52 (0.35–0.77) —

Self- reported heart disease

Health care use 1.76 (1.41–2.19) 1.94 (1.53–2.45) 2.86 (2.29–3.57) 3.47 (2.71–4.45) 1.89 (1.45–2.45)

Frequent health care use‡ 1.72 (1.32–2.23) 2.76 (1.95–3.91) 2.73 (1.89–3.95) 3.99 (2.57–6.19) —

Self- reported lung disease

Health care use 4.03 (3.33–4.88) 4.06 (3.33–4.96) 3.41 (2.81–4.14) 3.25 (2.60–4.06) 1.78 (1.39–2.27)

Frequent health care use‡ 2.39 (1.86–3.07) 3.95 (2.72–5.73) 2.88 (1.96–4.24) 3.02 (1.88–4.87) —

High PHQ- 4 score

Health care use 1.57 (1.33–1.85) 2.00 (1.66–2.41) 1.61 (1.34–1.93) 1.70 (1.38–2.10) 1.1 (0.88–1.39)

Frequent health care use‡ 2.02 (1.57–2.59) 1.49 (1.07–2.08) 2.68 (1.87–3.84) 2.37 (1.56–3.61) —

Multimorbidity†

Health care use 1.24 (1.03–1.48) 1.02 (0.82–1.28) 1.00 (0.81–1.24) 0.89 (0.69–1.15) 1.02 (0.78–1.33)

Frequent health care use‡ 1.50 (1.07–2.11) 0.68 (0.44–1.06) 0.62 (0.39–0.97) 0.46 (0.27–0.79) —

Currently smokes

Health care use 1.44 (1.20–1.73) 1.62 (1.31–2.00) 1.30 (1.06–1.59) 1.62 (1.28–2.05) 1.37 (1.06–1.76)

Frequent health care use‡ 1.42 (1.07–1.89) 1.58 (1.10–2.28) 2.09 (1.42–3.08) 2.38 (1.51–3.75) —

Formerly smoked

Health care use 1.33 (1.10–1.59) 1.28 (1.02–1.60) 1.21 (0.98–1.51) 1.30 (1.00–1.69) 1.32 (1.01–1.72)

Frequent health care use‡ 1.41 (1.05–1.89) 1.08 (0.70–1.67) 1.21 (0.75–1.95) 1.04 (0.57–1.92) —

CI = confidence interval; PHQ- 4 = Patient Health Questionnaire 4. * Adjusted for modified Medical Research Council [mMRC] dyspnoea grade (severity of breathlessness), age, gender, 
Indigenous status, self- reported heart disease, self- reported lung disease, high PHQ- 4 score, multimorbidity, and smoking status. † Two or more medical conditions. ‡ More than four visits 
during year. ◆
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Our health care use cost estimates were conservative, as we 
used MBS and PBS unit costs, assumed minimum medication 
doses, modelled costs based on real world practice rather than 
full guideline dosing, and did not include allied health care use. 
Other studies have found, for example, that most general practices 
charge a mean $40 per consultation gap payment,32 so that general 
practitioner visits would cost twice the MBS rates. Further, our 
sensitivity analyses indicated that our cost estimates were robust 
across a variety of scenarios related to health care use. Finally, we may 
have underestimated the cost of productivity loss, as we included 
absenteeism but not presenteeism in our analysis; a substantial 
proportion of the workforce may suffer from breathlessness, and 
this would also affect their productivity while at work.

Conclusion

Breathlessness imposes heavy burdens on individuals, the 
health care system, and the economy, and the overall costs to 
the health system and society of breathlessness are probably 
substantial. Multidisciplinary action is needed to reduce this 
burden in Australia.

Acknowledgements: The Australian Centre for Airways disease Monitoring (ACAM),  
a unit of the Woolcock Institute of Medical Research, receives investigator- 
initiated research grants provided by industry partners, including GlaxoSmithKline, 
AstraZeneca, and Novartis. Anthony Sunjaya is supported by a Scientia PhD 
scholarship from UNSW Sydney.

Competing interests: Christine Jenkins and Helen Reddel have received personal fees 
and non- financial support from pharmaceutical companies that produce medicines 
for treating respiratory disease. Leanne Poulos, Guy Marks, and Helen Reddel have 
received research grants for studies unrelated to this article.

Data sharing: The data underlying this study are available from the authors upon 
reasonable request for studies with ethics approval.

Open access: Open access publishing facilitated by University of New South Wales, 
as part of the Wiley – University of New South Wales agreement via the Council of 
Australian University Librarians. ■
Received 22 September 2023, accepted 6 May 2024

© 2024 The Author(s). Medical Journal of Australia published by John Wiley & Sons Australia, 
Ltd on behalf of AMPCo Pty Ltd.

This is an open access article under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivs License, which permits use and distribution in any medium, 
provided the original work is properly cited, the use is non-commercial and no modifications 
or adaptations are made.

7  Employment and productivity loss for respondents with modified Medical Research Council [mMRC] dyspnoea grades 1 to 4: 
multivariate analysis*

Adjusted odds ratio (95% CI)

Characteristic Employment† (respondents under 65 years of age) Missing work/school

Respondents 2839 4005

mMRC grade

1 1 1

2 0.71 (0.57–0.88) 2.08 (1.67–2.60)

3 0.50 (0.36–0.72) 1.92 (1.37–2.69)

4 0.34 (0.22–0.53) 1.13 (0.69–1.85)

Age (per year) 0.98 (0.98–0.99) 0.97 (0.96–0.97)

Sex (women) 0.49 (0.41–0.58) 0.72 (0.61–0.86)

Self- reported heart disease 1.13 (0.89–1.45) 1.65 (1.31–2.09)

Self- reported lung disease 1.16 (0.95–1.43) 3.16 (2.59–3.85)

High PHQ- 4 score 0.72 (0.61–0.86) 1.76 (1.47–2.11)

Multimorbidity 0.59 (0.49–0.72) 1.27 (1.03–1.57)

Currently smokes 1.03 (0.85–1.25) 1.67 (1.37–2.04)

Formerly smoked 1.11 (0.9–1.37) 1.29 (1.04–1.61)

CI = confidence interval. * Adjusted for age, sex, Indigenous status, self- reported heart disease, self- reported lung disease, high PHQ- 4 score, multimorbidity, and smoking status. Unadjusted 
results by mMRC category are reported in the Supporting Information, table 1. † Fulltime, part- time, or casual employment. ◆

8  Estimated mean annual economic costs for 4005 respondents with modified Medical Research Council [mMRC] dyspnoea grades 1 
to 4

mMRC grade Respondents Total health care cost per person* (95% CI) Societal cost per person* (95% CI)

mMRC 1 3044 $1288 ($1205–1372) $1413 ($1326–1501)

mMRC 2 620 $1854 ($1573–2135) $2065 ($1766–2365)

mMRC 3 216 $1636 ($1232–2039) $1795 ($1371–2218)

mMRC 4 125 $1992 ($1303–2681) $2075 ($1389–2762)

P for trend — 0.002 0.42

CI = confidence interval. * Adjusted for age, sex, Indigenous status, self- reported heart disease, self- reported lung disease, high patient health questionnaire 4 (PHQ- 4) score, multimorbidity, 
and smoking status. Unadjusted results are reported in the Supporting Information, table 1; unadjusted median costs are reported in the Supporting Information, table 6. ◆
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9  Estimated mean annual societal costs for 4005 respondents with modified Medical Research Council [mMRC] dyspnoea grades 1 to 
4: sensitivity analyses*

* Scenarios: see Supporting Information, part 4. ◆
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