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Chronic breathlessness is a common diagnostic and management 
challenge in daily practice. Although it is often associated with 
respiratory or cardiac conditions such as chronic obstructive 
pulmonary disease (COPD) and heart failure, several less common 
and systemic causes are important differential diagnoses not to  
be missed in daily practice.
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Case scenario
Denise is a 37-year-old teacher who presents with breathlessness that has been troubling 
her over the past three years. She was diagnosed with asthma at the age of 3 years when 
she experienced wheezing with a cold. She gained relief from salbutamol administered 
with a spacer but never took a regular asthma preventive. At school, she sometimes took 
salbutamol before exercise or after a vigorous netball game when she felt chest tightness. 
She had allergic rhinitis triggered by exposure to cats and house dust. She occasionally 
had chest tightness with colds, which was sometimes but not always helped by salbuta-
mol. During her 20s and early 30s, she was not troubled by asthma symptoms and took 
no medications. 

Over the past three to four years, Denise’s breathlessness has recurred, not clearly 
related to allergic triggers. She began to experience exertional dyspnoea when physically 
active, and felt she needed to slow down to prevent it worsening. She changed her 
swimming stroke from freestyle to breaststroke to help her control her breathing more 
effectively. Nevertheless, she has excellent exercise capacity in certain circumstances, 
and is able to do 10 km in 30 minutes on a stationary bicycle and to talk easily while 
walking laps of a large local park with friends.

Commentary
Impact of breathlessness on patients
A recent study of 10,072 randomly sampled adults in Australia found that 9.5% have 
breathlessness.1 This National Breathlessness Survey found that clinically important 
breathlessness (a score on the modified Medical Research Council dyspnoea scale of  
2 or above) was associated with poor quality of life and depression and anxiety.1 Of concern, 
half of the people who reported clinically important breathlessness did not report a 
diagnosis of a respiratory or heart condition, suggesting either that breathlessness is caused 
by other conditions or that respiratory or heart conditions are being underdiagnosed 
in Australia.1 Either way, the findings highlight the need for thorough investigations of 
breathlessness in primary care before commencing empiric treatment.

Key points

•	More than 9% of Australian adults 
report breathlessness; clinically 
important breathlessness is associated 
with poor quality of life, depression and 
anxiety. 

 •	In most patients with chronic 
breathlessness, a systematic history 
and physical examination will guide the 
need for diagnostic investigations to 
rule out differential diagnoses or 
confirm a working diagnosis.

•	A systematic approach to diagnosis can 
start with easily performed, noninvasive 
tests, which lead to a diagnosis in 
around 70% of people.

•	 If this approach does not result in a 
diagnosis and clear treatment 
approach, specialist referral should be 
considered.
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Distinguishing respiratory,  
cardiac and systemic causes of 
breathlessness
In most cases, cardiac or respiratory causes 
of breathlessness can be identified by careful 
history taking, even though accurate diag-
nosis (such as determining whether the  
diagnosis is asthma rather than chronic 
obstructive pulmonary disease [COPD] in 
an older ex-smoking patient) will require 
further testing. A study of 123 patients with 
chronic breathlessness found that only 55% 
of physicians’ predictions made after history 
taking and examination were accurate, when 
compared with the final diagnoses.2 

Patients with chronic breathlessness often 
present during an acute exacerbation. Before 
detailed further examination, red flags can 
indicate a requirement for urgent referral. 
Critical acute features include central chest 
pain, stridor or marked breathing effort with 
fatigue, new confusion or increased drowsi-
ness (observed or reported), signs of hypox-
aemia and massive haemoptysis. Subacute 
features of concern that necessitate urgent 
referral include persistent cough (lasting more 
than three weeks), weight loss or fever.3,4 

History taking 
Key questions to consider for assessing 
breathlessness are as follows. 
•	 Clarify key aspects first. Ascertain if 

this is definitely shortness of breath. 
Could the patient be experiencing 
fatigue? Is there associated leg 
discomfort, progressive loss of energy, 
weakness or any other general features 
not specific to breathing? 

•	 Age of onset. At what age did this first 
occur? Has it been variable? Has there 
been any symptom-free interval 
(weeks, months or years)? Were similar 
symptoms present in childhood?

•	 Setting. Does it occur only in particu-
lar settings – at work, at night, standing 
up or lying down, when anxious or 
stressed, during activities, with 
hobbies? Does it improve on holidays 
or weekends?

•	 Risk factors. Ask about family history, 
smoking history, occupational history 
(consider possible interstitial lung 

diseases such as silicosis, asbestosis), 
current medications and comorbidities, 
and past diagnoses.

•	 Timing. When does it occur, what 
triggers it, how long does it last, what 
relieves it? Does it occur at rest? If only 
on exertion, when does it commence 
and how long does it last after exertion 
ceases? The temporal patterns of 
breathlessness and associated conditions 
in adults are shown in Table 1.5

•	 Features. Describe the sensation – is it 
fast breathing, shallow breathing, 
laboured or difficult breathing? Chest 
heaviness or tightness? Or is it a  
sensation of inability to breathe deeply 
enough? Ask the patient to point to 
where they feel the sensation. Descriptors 
of breathlessness and their associations 
are shown in Table 2.6-9 

•	 Associated features. What other 
features are present (e.g. wheeze, stridor, 
cough, chest pain, light-headedness, 
anxiety or apprehension)? Understand 
that shortness of breath is very worrying 
and can trigger anxiety.
–	Cough: ascertain whether dry or 

productive, repetitive, occurs singly 
or in bursts or paroxysms, sputum 

colour, origin and location (chest or 
throat and upper airway), what starts 
and relieves it, timing (night, day) 
and frequency

–	Wheeze: confirm whether expiratory, 
intermittent or persistent

–	Stridor: confirm that this is 
inspiratory, ask patient to point to 
location (usually laryngeal), ask about 
hoarseness and dysphonia to confirm 
laryngeal origin

–	Chest pain: ask all cardiac questions, 
including relation to exertion, rest 
and relief, location and radiation, 
characteristics (sharp, crushing, dull 
ache), any associated symptoms of 
sweating, nausea, palpitations,  
light-headedness, sense of dread

–	Chest tightness and dyspnoea on 
exertion: this may be associated with 
pulmonary hypertension, hypertrophic 
obstructive cardiomyopathy, 
congenital valvular disease or 
coarctation of the aorta 

–	Anxiety: ask about any specific 
triggers or settings, any associated 
symptoms to suggest a panic attack

–	Additional systemic features: ask 
about ankle swelling, abdominal 

Table 1. Temporal pattern of breathlessness and associated conditions in adults5

Temporal pattern Associations

Exertional 
breathlessness

•	Heart failure
•	Chronic obstructive pulmonary disease (COPD)
•	Asthma
•	Anaemia
•	Muscle weakness, loss of fitness and deconditioning
•	Upper airway dysfunction

Breathlessness that 
consistently starts or 
worsens after exercise

•	Exercise-induced asthma (characteristic temporal pattern)

Positional 
breathlessness or 
orthopnoea

•	Central obesity
•	Heart failure
•	 Inspiratory muscle and diaphragmatic weakness

Intermittent 
breathlessness

•	Depending on the suspected trigger: 
– asthma
– occupational exposure to dusts and chemical irritants
– exacerbations of asthma and COPD 

•	Chronic thromboembolic disease, especially in those with a 
history of pulmonary emboli or risk factors (e.g. family history, 
travel, immobility)
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swelling, fatigue, weight gain or loss, 
mood, sleep quality, snoring, nasal 
obstruction, activities of daily living, 
physical activity on most days, 
symptoms of anaemia and possible 
causes (e.g. chronic gastrointestinal 
blood loss, heavy menstrual bleeding, 
iron deficiency due to poor intake and 
comorbidities).

Breathing SPACE approach 
Acknowledging the multifactorial and 
multimorbid nature of breathlessness, the 
London Respiratory Network has developed 
a simple tool called Breathing SPACE, to 
support a systematic assessment of those 
with breathlessness.10 This tool focuses on 
enquiring about smoking, pulmonary 
disease, anxiety (and relevant psychological 
disorders), cardiac disease and exercise level 
or fitness, and relevant investigations and 
interventions. Details and their application 
to Denise are summarised in Table 3.10 
Breathing SPACE questions can be quickly 
implemented in practice. 

Physical examination 
The physical examination is also important, 
even though there may be no signs at 
rest  when breathlessness is primarily 
exertional. 

•	 Respiratory rate at rest should be  
measured as it may be elevated in people 
with early interstitial lung disease, 
upper airway obstruction, airway 
compression, significant pleural  
effusion, lobar collapse or anxiety. 

•	 The patient should be asked to cough, 
which can reveal an upper or lower  
airways origin as well as the presence 
of secretions. 

•	 The oropharynx should be examined 
for local masses and any signs of 
obstructive sleep apnoea. 

•	 Signs of anaemia should be sought 
including pallor in the conjunctiva  
and palms.

•	 Chest examination should include 
listening over the trachea, assessment 
for accessory muscle use, tracheal 
location or tug and chest expansion. It 
is essential to listen for breath sounds, 
their distribution right and left, upper 
to lower zones, adventitious and airway 
sounds, during near to full inspiration 
and expiration as well as quiet breathing. 
Percussion should reveal dullness if a 
significant effusion or consolidation  
is present. 

•	 Cardiac examination may reveal crucial 
signs and is an essential part of initial 
assessment for chronic breathlessness, 

even when an ECG is planned as the 
next step. Heart rate and rhythm,  
pulse volume and the pattern of any 
irregularity, the presence of peripheral 
oedema and its extent, raised jugular 
venous pressure, precordial lift, thrills 
and apical location and features may 
point to the underlying cause. The 
presence of a murmur and associated 
gallop or extra sounds can further help 
identify a likely cause for breathlessness 
if underlying cardiac abnormalities  
are detected.
Although many signs will be confirmed 

by imaging, a careful examination will help 
rule in or out some important diagnoses and 
help prioritise investigations. Beyond this, 
several validated practical questionnaires can 
aid clinical assessment, including the PHQ-9 
for depression, GAD-7 for anxiety, DASS-21 
for depression, anxiety and stress or K10 for 
psychological distress.11-15 Validated breath-
lessness severity scores such as the Borg Scale, 
visual analogue scale (VAS), Dyspnoea-12 
and others are also recommended to support 
severity tracking over time.16 Some disease- 
specific questionnaires are useful to assess 
symptom burden and treatment response 
after a diagnosis is made, such as the Asthma 
Control Questionnaire (ACQ-5) and the 
COPD Assessment Test (CAT). 

High-yield investigations accessible 
in primary care
In most cases, a systematic history and phys-
ical examination will guide the need to 
conduct diagnostic investigations to either 
rule out a differential diagnosis or confirm 
a working diagnosis.

Spirometry 
When lung disease is suspected, high-quality 
spirometry is of particular importance. Spiro
metry added to history and physical exami-
nation has been found to have a 72% accuracy 
for diagnosing the cause of breathlessness.2 

In Denise’s case, when she first experi-
enced exertional symptoms three years 
earlier, her spirometry results were normal. 
She was told that her symptoms were prob-
ably caused by dysfunctional breathing. She 
did not agree nor respond positively to the 
suggestion that her symptoms might be 

CASE REVIEW CONTINUED

Table 2. Descriptors of breathlessness and associations6-9

Descriptor Associations

‘Air hunger’ Asthma, COPD, heart failure, pulmonary embolism, 
restricted thoracic motion, dysfunctional breathing

Increased work of breathing COPD, moderate-to-severe asthma, myopathy, interstitial 
lung disease, pulmonary fibrosis, pulmonary hypertension

‘Unsatisfying breaths’ or  
‘cannot get a deep breath’

Dysfunctional breathing, anxiety, tension hyperinflation in 
COPD, hyperventilation/air hunger syndrome

Tachypnoea, shallow breathing Interstitial lung disease, pulmonary hypertension

‘Suffocation’ Heart failure, partial upper airway closure or obstruction, 
intermittent laryngeal obstruction

Heavy breathing Deconditioning 

Throat tightness or stridor, 
difficult inspiration

Laryngeal, intermittent laryngeal obstruction

Difficult expiration Lower airways disease, especially asthma and COPD

Abbreviation: COPD = chronic obstructive pulmonary disease.
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provoked by anxiety, overbreathing and 
stress. Just before the current review, her  
GP started a trial of fluticasone-formoterol 
125 mcg/5 mcg once or twice daily, but so 
far this has not been helpful.

Denise’s current spirometry results after 
withholding her morning dose of inhaled 
medication show normal lung function 
(Figure and Table 4). Her forced expiratory 
volume in 1 s (FEV1) and forced vital capacity 
(FVC) are 2.57 L and 3.44 L, respectively, or 
91% and 98% of predicted. This gives an  
FEV1/FVC ratio of  0.75, with no change after 
400 mcg salbutamol. Her expiratory flow-
volume curve is slightly scooped, suggesting 
mild mid-flow obstruction, but within the 
normal range (Figure).

Other useful investigations 
Other initial high-yield diagnostic tests com-
monly accessible in primary care are:
•	 pathology tests, specifically complete 

blood count, thyroid function tests  
and measurement of brain natriurietic 
protein (BNP)

•	 chest x-ray 
•	 ECG. 

Other tests that are useful but may 
require specialist referral include full lung 
volumes, diffusing capacity for carbon mon-
oxide (DLCO) tests and echocardiography. 
For confirmatory diagnosis of decondition-
ing, patients can be referred for cardio
pulmonary exercise testing (CPET). CPET 
enables a functional assessment of the car-
diovascular, pulmonary and skeletal muscle 
contribution to exercise limitation and is 
especially useful to elucidate the cause of 
unexplained chronic breathlessness. 

Update on Denise
Denise’s current symptoms are not typical 
of asthma and differ from her childhood 
symptoms. Asthma is not conclusively 
excluded by normal spirometry results while 
she is taking a combined inhaled cortico
steroid (ICS) and long-acting beta-2 agonist 
(LABA), so this possibility should be 
reviewed after she ceases the ICS-LABA. 

Denise is advised to slowly reduce her 
ICS-LABA to zero over a month and is then 
booked for a bronchial provocation test in 
a respiratory function laboratory after a 
further month. She is advised to use her 

short-acting beta-2-agonist (SABA) as 
needed for symptom relief in the meantime 
until she has the bronchial provocation test. 
She is given information and encouraged to 

Table 3. Breathing SPACE approach (adapted) and its implementation in the patient10

Factor Approach Application in current case

Smoking •	Ask about smoking, including pack years
•	Provide advice and assistance to quit
•	Refer to smoking quit lines and support groups

•	Nonsmoker

Pulmonary 
disease

•	Ask about symptoms: cough, sputum, variability, nocturnal symptoms, chest 
discomfort, haemoptysis, influenza vaccine history

•	Perform diagnostic tests: pulse oximetry, high-quality spirometry

•	 Intermittent chest tightness
•	Spirometry inconclusive
•	 Trial of ICS-LABA given but unhelpful
•	Possible atypical asthma

Anxiety •	Ask about psychosocial factors that contribute to disease
•	May present with specific features such as hyperventilation or dysfunctional 

breathing, including paraesthesia and ‘air hunger’
•	Use validated scales to assess mental health issues

•	Consider dysfunctional breathing and 
assess response to breathing 
techniques

Cardiac 
disease

•	Ask about risk factors: smoking, hypertension, diabetes, ischaemic heart disease
•	Examine for abnormal pulse, pulmonary crepitations, oedema, cardiac murmurs
•	Consider diagnostic tests: ECG, measurement of brain natriuretic peptide (BNP), 

echocardiogram

•	No relevant risk factors, no abnormal 
physical findings

Exercise level 
and fitness

•	Ask about exercise level: ‘Do you take any regular exercise?’
•	Refer patients with lung or heart disease who feel limited by their symptoms for 

exercise rehabilitation
•	Remember central obesity as a contributor to breathlessness
•	Reassure and encourage: ‘It’s not harmful to make yourself breathless’

•	Excellent exercise capacity, but 
swimming impeded by breathing 
disorder 

Abbreviation: ICS-LABA = inhaled corticosteroid and long-acting beta-2-agonist.

Figure. The patient’s flow-volume curves, 
showing slight scooping of the expiratory 
curve, with no acute change after a 
bronchodilator.

Inspiratory

Volume (L)

Expiratory

Predicted

1
0

2

‒2

4

‒4

‒6

6

Fl
ow

 (
L/

S
)

8

2 3 4

Presalbutamol
Postsalbutamol
Normal range

SEPTEMBER 2021, VOLUME 6, NUMBER 2  RespiratoryMedicineToday 39

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2021. https://respiratory.medicinetoday.com.au/rmt/respiratory-2021



try some breathing techniques and relaxation 
when she experiences symptoms. 

Denise’s breathlessness is unchanged 
after she ceases the ICS-LABA. Her sub
sequent bronchial challenge test does not 
show airway hyper-responsiveness, and her 
spirometry results remain normal, suggest-
ing asthma is not the explanation for her 
breathlessness. Rather, she finds breathing 
techniques helpful and notes an improve-
ment in her symptoms despite having ceased 
the ICS-LABA. 

To be more confident that there is no 
cardiac contribution to her dyspnoea, 
Denise has an ECG and echocardiogram, 
both of which show no abnormalities. Her 
lung volumes and diffusing capacity, 
measured at the time of initial spirometry, 
are also normal, indicating she does not 
have interstitial lung disease; and the nor-
mal diffusing capacity makes pulmonary 
vascular disease unlikely.

If breathing techniques were not helpful, 
particularly if Denise’s symptoms were 
associated with stridor or dysphonia, then 
referral to a speech pathologist and special-
ised voice clinic might prove useful to 
confirm intermittent laryngeal obstruction 
and help with laryngeal hygiene and 
relaxation.17,18 � RMT
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CASE REVIEW CONTINUED

Table 4. Spirometry results in the patient before and after 400 mcg salbutamol

Predicted  Lower 
limit of 
normal

Pre-salbutamol Post-salbutamol % 
change

Value % of 
predicted

Value % of 
predicted

FEV1 (L) 	 2.83 	2.23 	 2.57 91% 2.64 93% 3%

FVC (L) 	 3.51 	2.77 	 3.44 98% 	 3.55 	 101% 3%

FEV1/FVC (%) 	 81 	 70 	 75 92% 	 74 92% 0

Maximal 
mid-expiratory 
flow (L/s)

	 2.87 	1.66 	 2.02 70% 	 2.04 71% 1%

Peak expiratory 
flow (L/s)

	 6.42 4.94 	 6.16 96% 	 6.19 96% 1%

Abbreviations: FEV1 = forced expiratory volume in 1 second; FVC = forced vital capacity. 
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