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Abstract: Activity-related breathlessness is the most problematic symptom of chronic 
obstructive pulmonary disease (COPD), arising from complex interactions between periph-
eral pathophysiology (both pulmonary and non-pulmonary) and central perceptual proces-
sing. To capture information on the breathlessness experienced by people with COPD, many 
different instruments exist, which vary in applicability depending on the purpose and context 
of assessment. We reviewed common breathlessness assessment instruments, providing 
recommendations around how to assess the severity of, or change in, breathlessness in 
people with COPD in daily life or in response to exercise provocation. A summary of 14 
instruments for the assessment of breathlessness severity in daily life is presented, with 11/14 
(79%) instruments having established minimal clinically importance differences (MCIDs) to 
assess and interpret breathlessness change. Instruments varied in their scope of assessment 
(functional impact of breathlessness or the severity of breathlessness during different activ-
ities, focal periods, or alongside other common COPD symptoms), dimensions of breath-
lessness assessed (uni-/multidimensional), rating scale properties and intended method of 
administration (self-administered versus interviewer led). Assessing breathlessness in 
response to an acute exercise provocation overcomes some limitations of daily life assess-
ment, such as recall bias and lack of standardized exertional stimulus. To assess the severity 
of breathlessness in response to an acute exercise provocation, unidimensional or multi-
dimensional instruments are available. Borg’s 0–10 category rating scale is the most widely 
used instrument and has estimates for a MCID during exercise. When assessing the severity 
of breathlessness during exercise, measures should be taken at a standardized submaximal 
point, whether during laboratory-based tests like cardiopulmonary exercise testing or field- 
based tests, such as the 3-min constant rate stair stepping or shuttle walking tests. 
Recommendations are provided around which instruments to use for breathlessness assess-
ment in daily life and in relation to exertion in people with COPD. 
Keywords: dyspnea, dyspnoea, measurement, COPD

Plain Language Summary
Breathlessness is a dominant symptom limiting everyday life for people with chronic 
obstructive pulmonary disease (COPD), but often remains underreported and insufficiently 
assessed. The purpose of this paper is to review current and emerging methods to measure 
breathlessness in people with COPD – in terms of breathlessness severity or its change over 
time. Measurement properties and usefulness are compared for instruments between research 
and clinical settings. Standardized instruments and exercise tests are emerging to measure 
and compare relevant aspects of breathlessness between patients and in terms of the effect of 
treatment. Valid assessment is key to delineating the underlying mechanisms and to take 
forward improved evidence-based management of breathlessness. Recommendations on 
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which instruments to use are provided for assessment in daily life 
and in relation to exertion in people with COPD.

Background
Breathlessness is a subjective experience of breathing dis-
comfort with qualitatively distinct sensations that vary in 
intensity and emotional and behavioral significances.1 

While in health, breathlessness is most commonly experi-
enced during physical activity, for an estimated 9–11% of 
the adult population, breathlessness is pervasive with low 
levels of exertion or even at rest.2–4 Contributing factors to 
worsening breathlessness include advancing age, physical 
inactivity and deconditioning, obesity, pregnancy, anxiety, 
chronic cardiorespiratory disease, infections and 
malignancies.2,4–8 One of the most common causes of 
breathlessness is chronic obstructive pulmonary disease 
(COPD).7,8

The majority of people living with COPD experience 
moderate to severe breathlessness in everyday life.9,10 In 
fact, activity-related breathlessness is the most problematic 
and disabling symptom of COPD,11–13 and is associated 
with impaired quality of life,14 reduced participation in 
daily activities15 and increased risk of hospitalization and 
early death.16,17 People with COPD in the community 
report having experienced breathlessness for >10 years,7 

which has often persisted despite optimal management of 
the underlying cause(s)9,18—ie, “chronic breathlessness”.19 

COPD is also the primary underlying medical condition in 
an estimated 10% of people presenting to emergency care 
for episodic breathlessness, and is more common than other 
medical conditions like cancer or asthma.8 Acute breath-
lessness episodes occurring in the foreground of chronic 
breathlessness (ie, acute-on-chronic) further complicate 
breathlessness assessment and management.20,21

The pathophysiological mechanisms of breathlessness 
in COPD are complicated and multifactorial. Current 
evidence suggests the overall intensity of breathlessness 
is closely related to conscious awareness of increased 
inspiratory neural drive (ie, drive to breathe).22,23 When 
there is an imbalance between the inspiratory neural 
drive and the capacity of the respiratory system to 
increase ventilation (capacity to breathe), ie, neurome-
chanical uncoupling of the respiratory system, breath-
lessness sensations become particularly intense and 
unpleasant.24 Breathlessness sensations depend not only 
on incoming sensory (afferent) information but also on 
how the individual centrally processes and interprets this 
information.25,26 Past experiences, beliefs, and 

environmental cues collectively inform expectations 
around breathlessness, and influence the brain’s predic-
tion of what is happening in the body.25–27 

Breathlessness can, therefore, be disproportionate to the 
level of underlying cardiorespiratory derangement when 
the individual relies on expectations rather than sensory 
cues to inform breathlessness predictions and 
perception.26

The gold standard for breathlessness assessment is by 
self-report, using validated instruments that capture the 
appropriate aspects (dimensions) of the symptom. Given 
the complexity of breathlessness perception, simple phy-
siological measures such as breathing frequency, periph-
eral oxygen saturation and forced expiratory volume in 
one second correlate poorly with breathlessness 
severity.28–30 Direct assessments of breathlessness may 
include assessment of the sensory (intensity, quality) and 
affective (immediate unpleasantness, fear, anxiety) 
dimensions.1 The sensory dimension encompasses the 
overall intensity of breathlessness as well as the distinct 
sensory qualities (work/effort of breathing, unsatisfied 
inspiration/air hunger, chest tightness), which are 
thought to arise from different underlying pathophysio-
logical mechanisms and are associated with varying 
levels of unpleasantness and emotional and behavioral 
significance.1,31 Indirect breathlessness assessments cap-
ture information on the impact breathlessness has on 
daily life activities, emotional wellbeing and quality of 
life.1 Assessing the multiple aspects of breathlessness 
can provide insight into factors contributing to breath-
lessness, and identify potential therapeutic interventions 
better targeted to relieving the sensation.1,32

Despite the negative consequences of breathlessness 
for the individual and society at large, breathlessness 
often remains inadequately assessed and under treated.33 

This may be because breathlessness is largely invisible at 
rest34 and/or due to misperceptions that, beyond treatment 
of the underlying disease, “nothing more can be 
done”.33,35 Physicians may, therefore, avoid talking about 
breathlessness all together and the true impact of breath-
lessness remains hidden.34 To assess breathlessness, there 
are a plethora of available instruments and approaches, 
which differ in their scope of assessment and psychometric 
properties. Different instruments and approaches may 
assess the breathlessness experienced by an individual in 
daily life and/or the breathlessness response to an acute 
provocation stimulus, such as exercise. The specific 
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assessment approach that best captures breathlessness 
depends on the context and purpose of the assessment.

The purpose of this paper is to review available breath-
lessness assessment instruments and provide recommenda-
tions around how to assess the severity of, and change in, 
breathlessness among people with COPD, in relation to 
daily life and in response to exercise. Breathlessness 
assessment instruments reviewed in this paper have pre-
dominantly been developed for English-speaking popula-
tions, based on English descriptors of breathlessness. The 
use and applicability of these instruments in linguistically 
and culturally diverse populations may differ from that of 
English-speaking populations, which tend to dominate the 
research field. The potential impact of language and cul-
ture should, therefore, be considered by the researcher or 
clinician who is assessing breathlessness with differences 
in how people experience and describe breathlessness 
likely to exist across populations.

Breathlessness in Daily Life
A number of different instruments are available to assess 
breathlessness in daily life for people with COPD. When 
selecting which instrument(s) to use in research or clinical 
practice, a number of considerations are to be made (Table 
1). First, the researcher or clinician should consider the 
instrument’s assessment scope. The instrument may be 
purpose-built with provision of different daily activities 
and the respondent indicates how participation in the 
activity is impacted by their breathlessness, or the respon-
dent rates the severity of breathlessness experienced dur-
ing the activity. This approach has the advantage of 
standardizing the reference activity type; however, respon-
dents may not regularly participate in some (or all) of the 
reference activities and find it difficult to relate to their 
breathlessness experience. Alternatively, unidimensional 
rating scales such as the visual analogue scale (VAS) or 
numeric rating scales (NRS) may be used, where the 
respondent rates different breathlessness sensations during 
an activity or time period determined by the administrator. 
While this approach allows for individualization of breath-
lessness assessment, it makes comparisons across studies 
or timepoints difficult due to lack of standardization. 
Rating scales may be used as a unidimensional instrument, 
assessing a single dimension of breathlessness, or as part 
of a multidimensional symptom assessment.

Importantly, the choice of instrument to use should be 
based on its suitability for the intended purpose of assess-
ment. The researcher or clinician assessing breathlessness 

may want to quantify the severity of breathlessness or its 
impact, or the change in breathlessness over time with 
disease progression or in response to a therapeutic inter-
vention. For an instrument used to assess a change in 
breathlessness over time, its responsiveness (ability to 
detect change) and minimally clinically important differ-
ence (MCID) are important concepts. The MCID is the 
smallest change perceived to be important by the person.36 

This can be determined using either an anchor-based 
approach, which compares the change in the instrument 
to a significant change in another relevant measure 
(anchor), or a distribution-based approach, which aims to 
calculate the MCID as a defined effect size or 
a standardized measure of between- or within-person 
variation.37 Across different studies assessing change in 
health-related quality of life (HRQoL), MCID estimates 
were shown to approximate 0.5 SDs, which could relate to 
basic cognitive properties in the way people process and 
perceive sensations.38

No matter the scope or purpose of assessment, the 
instrument used should be administered as intended by 
the developer (or as validated). Some instruments are 
designed to be self-administered while others require facil-
itation by a trained interviewer. Standardized instructions 
with pre-defined focal periods are provided with some 
instruments to assist with completion and ensure consis-
tency across assessment occasions. Where standardized 
instructions are not provided, the administrator is required 
to provide an explanation to the respondent on how to 
complete the assessment, including the recall focal period.

An overview of commonly used instruments according 
to their scope of assessment is provided in the following 
sections and in Table 2. Detail is provided around psycho-
metric properties for assessment of breathlessness severity 
or its change over time.

Functional Impact of Breathlessness
The physical limitation or functional impact of breathless-
ness can be assessed using the Medical Research Council 
dyspnea scale (MRC; or modified MRC [mMRC]39,40 

which is more widely used),41 Dyspnea Exertion Scale 
(DES),42 Oxygen Cost Diagram (OCD),43 Baseline 
Dyspnea Index (BDI),29 or Disability Related to COPD 
Tool (DIRECT).44 The mMRC, DES and OCD each pro-
vide different daily activities of graded energy require-
ments and the respondent indicates when along the 
continuum they would be limited by their breathlessness. 
The mMRC is an ordinal 5-point scale with daily activities 
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ranging from “I only get breathless with strenuous exer-
cise” (score=0, or score=1 on MRC) to “I am too breath-
less to leave the house/I am breathless with dressing/ 
undressing” (score=4, or score=5 on MRC).39–41 The 
DES was developed to overcome a ceiling effect of the 
MRC observed in more severe disease populations.42 

Daily activities range from “I am able to walk at my 
own pace on the level without getting out of breath” 
(score=1) to “I am breathless at rest” (score=5). The 
OCD is a 100 mm VAS with descriptions of daily activ-
ities at various points along the line from sleeping to brisk 
walking uphill.43 Participants indicate the point along the 
vertical line when their breathlessness would limit the 
activity from being performed; a percent full-scale score 
is calculated where 0% is maximal breathlessness and 
100% is no disproportionate breathlessness.

In a similar way, the BDI29 uses a graded approach to 
assess functional impact due to breathlessness; however, 
there are three distinct domains with more generalized refer-
ence activities: 1) Functional Impairment, which assesses the 
level of impairment (4=no impairment to 0=very severe 
impairment) to usual activities and occupation due to breath-
lessness, with usual activities defined as “maintenance or 
upkeep of residence, yard work, gardening, shopping, 
etc.”; 2) Magnitude of Task, which assesses the level of 
ambulatory task (4=extraordinary to 0=no task) that elicits 
breathlessness (ie, from rest/sitting/lying to carrying heavy 
loads on the level/running); and 3) Magnitude of Effort, 
which assesses the level of effort (4=extraordinary to 0=no 
effort) associated with breathlessness (ie, from breathlessness 
while at rest/sitting/lying to only with greatest imaginable 
effort).29 In each domain, respondents can also indicate if the 
amount of limitation is uncertain, information is unknown, or 
the limitation is due to other reasons than breathlessness.

The DIRECT44 contains 12 items to assess disability 
due to breathlessness, either how breathlessness limits 
participation in different daily tasks or how breathless-
ness impacts relationships. Respondents rate on a 4- (0 
to 3) or 5-point (0 to 4) Likert scale how often the 
different daily tasks or relationships are impacted (eg, 
“never” to “all of the time”). A single total score is 
reported (0–34), with developers proposing that a score 
>10 indicates noticeable disability and > 20 indicates 
high levels of disability.44

Assessment of Severity
The (m)MRC, DES, OCD, BDI and DIRECT are valid and 
reliable instruments for assessment of the functional 

impact of breathlessness.44–48 In people with advanced 
COPD and other causes of severe breathlessness, the 
DES may be more appropriate, shown to have slightly 
better concurrent validity (with NRS assessment of breath-
lessness severity) compared to the mMRC.42

These instruments are low cost (freely available), easy 
to administer and easy to interpret.49 The mMRC is able to 
be completed by respondents independently in around 30 
sec.39 The BDI, which was designed to be interviewer led, 
takes 2–3 minutes to complete.39 The OCD might be more 
difficult for respondents to understand and requires further 
explanation by an interviewer; however, it can be com-
pleted in under 2 minutes.39 The DIRECT can be com-
pleted independently by participants in less than five 
minutes.44 Notably, the mMRC and BDI provide impor-
tant clinical information, significant independent predic-
tors of 1-50 and 5-year mortality in people with 
COPD.51–54 In fact, in people with COPD, a single study 
reported the mMRC to be a better predictor of premature 
death than forced expiratory volume in 1 sec.53 For this 
reason, international guidelines for COPD management 
recommend use of the mMRC to help categorize COPD 
burden and guide management.55 Less prognostic infor-
mation is available on the OCD; however, the OCD shows 
moderate to strong correlations with the BDI46 and the 
two instruments show similar correlations with different 
physiological (arterial blood gas) and HRQoL 
measures.46,56

Assessment of Change
The MRC, DES and OCD have not demonstrated respon-
siveness for measuring change and there are no established 
MCIDs.42,57,58 The lack of responsiveness of the mMRC 
and DES may be due to being unidimensional with rela-
tively few and broad categories available for selection.42 

In contrast, the BDI was designed to assess change in 
breathlessness over time in people with respiratory disease 
with the use of the accompanying Transition Dyspnea 
Index (TDI).29 The TDI is used to rate a change in each 
of the three BDI domains over time on a 7-point scale 
from “major deterioration” = −3 to “major improvement” 
= 3. The final TDI score, therefore, ranges from −9 to 9. 
The TDI is responsive to pharmacological intervention in 
people with COPD, with an established MCID of 1 
unit.59,60 The DIRECT has also recently demonstrated to 
be responsive to pulmonary rehabilitation with a MCID of 
≥2 units.61
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Breathlessness Severity with Daily Activities
The Shortness Of Breath with Daily Activities (SOBDA) 
questionnaire62,63 and the University of California San 
Diego Shortness of Breath Questionnaire (UCSD SOBQ)64 

provide a list of common daily activities and the respondent 
rates the severity of breathlessness during each activity. The 
SOBDA is intended to be completed by respondents as an 
e-diary in the evening, listing 13 different activities with 
a choice of five options to indicate the severity of breath-
lessness during each activity that day from “not at all” =1 to 
“so severely that I did not do the activity today” =4, or an 
option to indicate that the activity was not performed (=miss-
ing). The mean of the scores over all activities is the final 
score; however, the mean weekly SOBDA score has been 
shown to be more stable and informative than the mean daily 
score.62,65 The UCSD SOBQ lists 21 activities, and the 
respondent rates the severity of breathlessness during the 
activity on an average day over the past week from 0=not 
at all to 5=maximal, or unable to do [the activity] because of 
breathlessness for a total score of 0–120. If the respondent 
does not usually do the activity, they are asked to anticipate 
how breathless they would be if they were to do the activity. 
Three additional items assess the impact of breathlessness, 
fear of harm from overexertion, and fear of shortness of 
breath.

Assessment of Severity
The SOBDA and UCSD SOBQ have both demonstrated 
good test–retest reliability, high internal consistency, dis-
criminative ability across the COPD disease spectrum, and 
good convergent validity when compared to measures of 
HRQoL and exercise capacity (eg, six-minute walk dis-
tance, UCSD SOBQ only).48,62,64,65

Assessment of Change
In people with COPD, the SOBDA and UCSD SOBQ 
have shown to be responsive to pharmacological interven-
tion and lung volume reduction surgery, respectively.62,66 

The MCID for the SOBDA has been estimated at 0.1–0.2 
for average item score over a week,62 while the MCID for 
the UCSD SOBQ has been defined in thresholds of mean-
ingless to small change = 5, small to moderate change = 11 
and moderate to large change = 16.66

Unidimensional Rating Scales
Intensity overall or of individual breathlessness dimen-
sions can be measured using unidimensional rating scales, 
such as a VAS, NRS or Borg’s 0–10 category ratio scale 

(CR10).67,68 The NRS and VAS both use linear scaling 
anchored by extreme descriptors of breathlessness often 
defined by the user; for example, “no breathlessness” to 
“the worst breathlessness ever experienced”. The NRS 
displays numerical values, often 0 to 10, that separate the 
two extreme descriptors. The VAS presents a horizontal or 
vertical 100 mm line without numerical values. The Borg 
CR10 scale has nonlinear scaling of numerical values 
labelled with descriptors, with the exception of six and 
eight. Descriptors range from “nothing at all” = 0 to 
“maximal” = 10.67,68 Respondents may bias ratings 
towards the values with labels, and therefore the explana-
tion provided to respondents should indicate that they are 
to “choose a number to describe your breathlessness”.69 

Since the original Borg CR10 scale,68 a number of itera-
tions have been published with modifications to the verbal 
descriptors. In 1982, Burden et al70 modified the CR10 
scale for assessment of breathlessness in people with 
asthma, numerical descriptors were modified from, for 
example, “very, very slight” to “extremely weak” for 
a rating of 0.5 and from “very, very strong” to “very, 
very severe” for a rating of 9. Kendrick et al in 200071 

again modified the Burden et al version to include the term 
breathlessness in the verbal descriptors (eg, very severe 
breathlessness for a rating of 7).

Assessment of Severity
The NRS and VAS are valid and reliable for assessment of 
breathlessness severity in COPD, and ratings between 
instruments are highly correlated when assessing severity 
of breathlessness “right now”.72,73 The 0–10 NRS may be 
easier for people to use than the VAS.72,73 The NRS has 
shown evidence of a ceiling effect when used to assess 
“average” breathlessness severity in people with cancer 
and non-malignant cardiorespiratory disease.69 A pooled 
analysis reported that no respondent selected a score >8/10 
to describe “average” breathlessness severity despite con-
current ratings of 10 (maximal) on Borg’s CR10 scale.69 

When assessing “average” breathlessness severity (eg, 
average over the past 24 hrs), Borg’s CR10 scale may 
therefore be preferable. Few respondents, however, select 
0.5 (eg, very, very slight) using Borg’s CR10 scale, which 
may make it unsuitable for assessing low levels of 
breathlessness.69 Cut-offs for categorizing breathlessness 
severity on a 0–10 NRS have been reported as none =0, 
mild =1–4, moderate=5–8, and severe=9–10.74 This can be 
compared with the non-linear Borg CR10, where a score 
of 5 is labelled as severe.67
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Assessment of Change
The responsiveness and estimated MCID of the NRS, 
VAS, and Borg’s CR10 scale are dependent on their con-
text of use and the selected recall focal period, which can 
vary markedly across studies. For the VAS, the MCID has 
been estimated at 10 mm for “current” breathlessness 
intensity and breathlessness unpleasantness and the aver-
age, best and worst breathlessness intensity over the pre-
vious 24 hours.75,76 The MCID for breathlessness severity 
“now” or “average over past 24-hrs” assessed with the 
NRS has been estimated as 1 unit in people with cancer 
and non-malignant cardiorespiratory disease.76 Studies to 
report a MCID for Borg’s CR10 scale most often assess 
evoked breathlessness, which will be discussed in the 
Assessment During Exercise section below.

Multidimensional Instruments
Unidimensional rating scales are also integrated into more 
comprehensive, multidimensional symptom assessment 
instruments, such as the Multidimensional Dyspnea Profile 
(MDP)77 and Dyspnoea-12 (D-12).78 The MDP comprises 
11 items each rated on a 0–10 NRS. All items assess aspects 
of breathlessness, including overall unpleasantness, inten-
sity of five sensory qualities (muscle work/effort, air hun-
ger, chest tightness, mental effort, and breathing a lot), and 
intensity of five emotional responses of breathlessness 
(depressed, anxious, frustrated, angry, and afraid).77 The 
MDP builds on a framework from pain research and was 
developed to measure dimensions of breathlessness across 
populations and settings (laboratory, clinical, daily life). The 
MDP is not intended for use in its entirety (although it is 
feasible and relatively quick to use),79 but rather as 
a collection of scales with standardized instructions, word-
ings and anchors for assessing one or a number of dimen-
sions of breathlessness as needed, to promote consistency 
and facilitate comparisons between trials. If an MDP sum-
mary score is sought, the overall unpleasantness (A1) score 
is recommended for use.77,80 The D-12 has 12 breathless-
ness descriptors pertaining to the different qualitative 
dimensions of breathlessness, rated on a 0–4 Likert scale, 
where 0 = “none”, 1= “mild”, 2= “moderate” and 3= 
“severe”.78 All items of the D-12 can be summed for 
a total score (0–36), or the total score can also be divided 
into two subdomains — Physical (relating most closely to 
sensory qualities) and Affective (relating more to emotional 
responses).78,81–83

Assessment of Severity
Both the MDP and D-12 have been shown to be feasible 
and quick to use; however, the MDP may be slightly more 
difficult for respondents to complete compared to the D-12 
requiring further explanation on some items.79 Most 
respondents complete the MDP in 5–10 minutes whereas 
respondents complete the D-12 in <5 min.79 The MDP has 
been translated into a range of languages and is validated 
in the laboratory setting,77 and in patients in the emer-
gency department77,85 and in outpatients with cardiore-
spiratory disease80,83,86 as well as in elderly people aged 
75+ years.87 The D-12 has been validated in COPD as well 
as a wide range of different heart- and lung 
diseases.78,81–83 The MDP and D-12 have demonstrated 
similar strength of associations with measures of HRQoL 
(Hospital Anxiety and Depression Scale, Chronic 
Respiratory Disease Questionnaire) and the mMRC.83 

Neither the MDP nor the D-12 directly assess activity- 
related breathlessness, and rather, assess breathlessness 
severity over different recall focal periods. The focal per-
iod for the MDP is intended to be defined by the user.77 

The D-12 developer recommended a focal period of “these 
days”.78,82,84

Assessment of Change
MCIDs for the MDP and D-12 total and subdomain scores 
have been reported for people with cancer and nonmalig-
nant cardiorespiratory disease, including COPD.79 For 
people with COPD, the MCID for the MDP A1 unplea-
santness score has been estimated to be around 1 unit 
(0.58, 95% CI = 0.06, 1.10).79 The MDP also permits sub- 
scores to be calculated and reported, of which, MCID 
estimates are 3 units for the Immediate Perception domain 
and 2 units for the Emotional Response domain.79 For the 
D-12, the MCID in people with COPD has been estimated 
to be 3 units (2.68, 95% CI = 1.16, 4.20) for the Total 
score.79 MCIDs for the D-12 and MDP were similar 
between assessment at two weeks and six months, 
enabling use in both short- and long-term trials.79

COPD Symptom Questionnaires
In addition to breathlessness-specific instruments, there are 
COPD symptom questionnaires that include individual 
items on activity-related breathlessness, including but not 
limited to, the COPD Assessment Test (CAT)88 and the 
Evaluating Respiratory Symptoms in COPD (E-RS) 
questionnaire.89 The CAT contains eight 0–5 rating scales 
to assess different COPD symptoms. The breathlessness 
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item is anchored by “when I walk up a hill or one flight of 
stairs, I am not breathless” = 0 to “When I walk up a hill 
or one flight of stairs, I am very breathless” = 5. The CAT 
total score is recommended for reporting, which ranges 
from 0 to 40. The E-RS contains 11 items relating to the 
severity of COPD symptoms in three categories of breath-
lessness, cough and sputum, and chest-related symptoms 
(congestion, tightness and discomfort) during different 
personal care, outdoor and indoor activities.89 There are 
five breathlessness items, which respondents rate on a five- 
point scale to yield a single total score and three sub- 
scores for each symptom category. The instrument was 
designed to be completed in the evening, recalling symp-
toms “today”.

Assessment of Severity
The CAT was developed and validated to enable a simple 
evaluation of the symptom impact of COPD.88 The complete 
instrument has demonstrated high internal consistency and 
good test–retest reliability in people with acute and stable 
COPD. The CAT total score discriminates between people 
with acute versus stable COPD and has good convergent 
validity when compared to other measures of HRQoL.88 

A CAT total score of >10 has previously been defined as 
equating to “medium impact”; the Global Initiative of 
Obstructive Lung Disease international guidelines recommend 
an individual with a CAT score ≥10 be considered as having 
a high symptom burden.55 The breathlessness-specific item, 
however, has not been validated for stand-alone use. There is 
some emerging evidence that individual CAT items provide 
additional information to the CAT total score, such as the 
ability to predict the presence of undiagnosed COPD or 
emphysema, however further research is needed in this 
regard.90,91 Both the E-RS total- and E-RS sub-scores have 
demonstrated good internal consistency and test–retest relia-
bility over two consecutive days.89 Moderate associations 
between the total score and the breathlessness sub-score, and 
other measures of HRQoL have also been reported in people 
with COPD.89,92,93

Assessment of Change
The CAT total score has shown to be responsive to change, 
both in response to therapeutic intervention and worsening 
health status with COPD acute exacerbation.88,94–98 

A MCID for the CAT total score has been estimated as 2 
units.99 A change in CAT total score is, however, not 
specific to activity-related breathlessness; a meaningful 
change in CAT total score may be recorded with no change 

in the breathlessness item, or a worsening in the breath-
lessness item if other symptom items demonstrated 
improvement.98 In contrast, both the E-RS total score and 
breathlessness-specific sub-score have demonstrated 
responsiveness to pharmacological intervention, with the 
MCIDs estimated to be 2 and 1 units, respectively.92

Limitations to Assessment of 
Breathlessness in Daily Life
While the aforementioned breathlessness assessment instru-
ments provide important information relating to the breath-
lessness experienced in daily life by people with COPD, 
several important limitations need to be considered. Daily 
life instruments pertain to a recall of the breathlessness 
experience over a focal period. Importantly, recall (invol-
ving cognition and memory) might not reflect the symptom 
that was actually experienced during the time period or 
activity.100,101 While symptom recall forms the basis for 
most medical assessment and management, it is influenced 
by a number of factors including the person’s mood and 
symptom severity at the time of assessment, as well as the 
peak (worst) symptom level during the recall period, ie, the 
peak-end-rule.101,102

Another important limitation to daily life assessment is 
the lack of standardization of assessment conditions 
including of the person’s level of physical activity.103,104 

Breathlessness and exertion are intimately linked, which 
has several implications: physical activities are likely to 
vary substantially between individuals (making compari-
sons of symptom severity difficult between people) as well 
as for individuals over time (complicating assessment of 
change and treatment effects). People are likely to reduce 
their physical activity in the setting of worsening breath-
lessness to avoid distress from the symptom (which could 
mask deteriorating symptoms) or increase their activity up 
to their exertional symptom threshold in response to 
improvement (which could mask a treatment effect, yield-
ing “false negative” findings for daily life assessments). 
Change in the underlying physical activity could explain 
the discrepancy between effects shown in controlled 
laboratory settings and daily life trials.105 Thus, assess-
ment of breathlessness should optimally be performed at 
a standardized level of exertion.103

Assessment During Exercise
An alternate approach to the assessment of activity-related 
breathlessness is to assess the breathlessness response to 

https://doi.org/10.2147/COPD.S277523                                                                                                                                                                                                                               

DovePress                                                                                              

International Journal of Chronic Obstructive Pulmonary Disease 2021:16 1590

Lewthwaite et al                                                                                                                                                     Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


different exercise stimuli. Historically, many different 
exercise tests have been used to evoke breathlessness 
that are self-paced (eg, six-minute walk test [6MWT]), 
symptom-limited incremental (INCR) (eg, INCR cardio-
pulmonary exercise test [CPET], INCR shuttle walk test) 
or constant work rate (CWR) (eg, CWR CPET, endurance 
shuttle walk test, stair-stepping and shuttle walking tests).

CWR exercise tests are most suited for the assessment 
of exertional breathlessness, abiding by the principles of 
psychophysics. That is, breathlessness is evaluated in 
response to a standardized exercise stimulus. In contrast, 
for exercise tests that are self-paced, the person is free to 
modify their walking pace (exercise intensity), often in 
accordance with their level of breathlessness. Therefore, 
while the distance walked may change over time, the level 
of breathlessness may be the same or unchanged. A similar 
situation occurs with symptom limited INCR exercise 
tests. The participant decides the point at which to termi-
nate the test, which may be, at least in part, driven by 
intolerable breathlessness. Over time, while the exercise 
intensity at exercise termination may increase with treat-
ment or decrease with disease progression, the level of 
breathlessness considered intolerable likely stays the same. 
Importantly, 6MWT and other self-paced or symptom lim-
ited INCR tests are valid tests of exercise tolerance or 
capacity but are not well suited for assessing 
breathlessness.

A detailed summary of the properties of different exer-
cise tests for breathlessness assessment is beyond the 
scope of this review and has previously been 
published.104 Briefly, validated CWR exercise tests include 
the CWR CPET or the 3-min constant-rate stair stepping 
test (3-min CRSST) and the 3-min constant-speed shuttle 
test (3-min CSST). The CWR CPET is most often per-
formed in the laboratory on a motorized treadmill or 
electronically braked cycle ergometer. The participant 
exercises at a relatively high exercise intensity (75–80% 
of peak power output determined using INCR CPET)109 

until symptom limitation. Breathlessness is assessed seri-
ally throughout testing and at end exercise. The 3-min 
CRSST110 and 3-min CSST110 are a lower resource option 
compared to the CWR CPET, simple equipment is 
required, and no prior INCR exercise test is required to 
be completed.104 For the 3-min CRSST, the participant 
steps up and down a 20-cm step for 3-min to the pace of 
an automated audio beep. The test ends at 3-min, or at 
symptom limitation. The 3-min CSST follows the same 
protocol, except that rather than stepping, the participant 

walks back and forth between two marker cones set 9 
meters apart. Breathlessness is assessed at 1-min intervals 
throughout testing and at end exercise.

The choice of which exercise test to use for assessment 
of exertional breathlessness depends on the preferred 
mode and available resources and expertise. The following 
sections will present a summary of different instruments 
that can be used for breathlessness assessment during 
various exercise test modes.

Unidimensional Rating Scales
Assessment of Severity
Borg’s CR10 scale is the most widely used instrument to 
assess the intensity of breathlessness during exercise in 
people with COPD; its non-linear scaling properties were 
designed for consideration of the non-linear physiological 
and perceptual responses to exercise.67,68 When assessing 
breathlessness during exercise in COPD, respondents are 
most commonly asked to “rate the intensity of their breath-
ing discomfort”, capturing the overall intensity of the 
sensation.1

Breathlessness intensity in response to exercise provo-
cation is best assessed at a standardized submaximal time-
point (isotime), power output, rate of oxygen consumption 
(V’O2) or minute ventilation (V’E) during CWR or INCR 
CPET.111–114 Assessment of breathlessness intensity at 
isotime during high-intensity (75% peak power output) 
CWR CPET115 or INCR cycle CPET116 using Borg’s 
CR10 scale has shown high test–retest reliability in people 
with COPD. Conversely, it is well established that Borg 
CR10 scale intensity ratings of breathlessness at the symp-
tom limited peak of CPET do not discriminate between 
people with versus without COPD111–113 or people with 
mild, moderate, severe and very severe COPD.111,114 This 
is due to reasons previously mentioned; people often stop 
exercising at similar levels of breathlessness intensity 
despite exercising for longer or to higher peak power out-
puts, V’O2 or V’E (eg, refer to Figure 5 of114).

Assessment of Change
As with assessment of breathlessness severity, Borg CR10 
scale intensity ratings of breathlessness at the symptom 
limited peak of CPET are not helpful in evaluating 
a change in breathlessness in response to therapeutic 
intervention.117–122 Borg CR10 scale intensity ratings of 
breathlessness at isotime during CWR cycle CPET have, 
however, been shown to be responsive to both 
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pharmacologic and non-pharmacologic interventions in 
people with COPD.117–122

Using a distribution-based approach based primarily on 
effect size, Ries106 recommended two different MCIDs for 
breathlessness intensity ratings at isotime during exer-
cise: 1) MCID of 2 Borg CR10 scale units for “stronger” 
interventions with large effect sizes above 0.8, such as 
rehabilitative exercise training or lung volume reduction 
surgery in emphysema; or 2) MCID of 1 Borg CR10 scale 
unit for less intensive interventions with more moderate 
effects sizes, such as supplemental oxygen or bronchodi-
lator therapy. Based on the results of Ries’ report,106 

Cazzola et al107 and Jones et al108 recommended 
a MCID of 2 and 1 units on the Borg CR10 scale, respec-
tively, for breathlessness intensity during exercise. These 
estimates were specific to change in breathlessness inten-
sity with pharmacological intervention in people with 
COPD.107,108 In most cases, we believe that a MCID of 
1 Borg CR10 scale unit is appropriate to evaluate the 
effect of a therapeutic intervention on exertional breath-
lessness in people with COPD.

Multidimensional Instruments
Assessment of Severity
As previously discussed, the MDP and D-12 assess the 
multiple dimensions of breathlessness, as recommended 
by the American Thoracic Society.1 These instruments 
were, however, designed for recalling breathlessness sen-
sations at rest, and because of the time they take to 
complete (5–10 min each), they are impractical for use 
during exercise, regardless of COPD status or severity. 
These tools may be appropriate for the assessment of 
breathlessness at exercise cessation, the MDP has been 
shown to be reliable in this context.123

For breathlessness assessment during exercise, two 
recent studies—albeit in healthy younger adults—provide 
evidence for use of serial Borg CR10 scales to assess 
increases in breathlessness intensity and 
unpleasantness123,124 as well as common breathlessness 
sensory qualities, unsatisfied inspiration and work/effort 
of breathing.124 In people with COPD, a single recent 
study similarly obtained serial Borg CR10 scale ratings 
of multiple breathlessness dimensions during INCR cycle 
CPET, including ratings of overall breathlessness intensity, 
unsatisfied inspiration, breathing too shallow, work/effort 
of breathing, and breathlessness-related unpleasantness, 
fear and anxiety.112 People with COPD separately rated 
the intensity and unpleasantness of breathlessness during 

exercise, and reported moderate levels of breathlessness- 
related fear and anxiety toward end exercise.112 The find-
ings of this study suggested that important information on 
the breathlessness response to exercise can be obtained by 
assessing multiple dimensions of the sensation.

Assessment of Change
While there is some evidence to support the use of Borg’s 
CR10 scale to assess the severity of the multiple dimen-
sions of breathlessness during exercise in people with 
COPD (and to discriminate between people with versus 
without COPD), it remains unclear whether the multiple 
dimensions of exertional breathlessness assessed in this 
way would be responsive to change following therapeutic 
intervention(s), or as a consequence of disease progres-
sion/worsening health status in people with COPD. There 
is also no MCID for the change in Borg CR10 scale ratings 
of the sensory quality and affective (unpleasantness, fear, 
anxiety) dimensions of exertional breathlessness in COPD. 
Further research is required to address these knowledge 
gaps before evidence-based recommendations can be made 
around multidimensional assessment of exertional breath-
lessness in people with COPD.

Limitations to Assessment During 
Exercise
Assessment of breathlessness in response to an acute exer-
cise stimulus provides a direct measurement of exertional 
breathlessness not prone to recall bias; however, there are 
other potential limitations to be considered. The exercise 
conditions in which breathlessness is assessed do not directly 
reflect real-life. A single exercise mode is often performed 
(stair-stepping, walking, cycling), which may exclude some 
of the most problematic daily life activities for people with 
COPD.13 Further, testing is performed in a highly controlled 
hospital or laboratory environment, supervised by an exer-
cise or medical professional. These factors may limit the 
generalizability to breathlessness that would be experienced 
under less controlled, real-life conditions.

Another important consideration is the lack of data 
around what constitutes a normal level of breathlessness 
for any given exercise stimuli. Provision of normative data 
from healthy age- and sex-matched adults would facilitate 
a more meaningful interpretation of exertional breathless-
ness responses observed in people with COPD. Evidence 
is emerging around normative reference sets, including 
a recent study reporting normative breathlessness 
responses assessed with Borg’s CR10 scale during cycle 
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exercise testing.125 Normative ranges for breathlessness at 
any given absolute power output or V’E were reported 
according to participant sex and age group.125 Further 
research is needed to extend on these initial reports and 
include normative breathlessness responses across differ-
ent exercise modalities and in relation to other commonly 
measured physiological measures such as V’O2. 

Proposed Instruments to Use
Provided in Text Box 1 are proposed instruments to be used 
in the clinical or research setting for assessment of breath-
lessness. The specific instrument selected for use will 
depend on the purpose of assessment and what the assessor 
aims to achieve or understand by completing the assessment.

Conclusion: Gaps and Future Needs
There have been extensive developments in the field of 
breathlessness assessment over the last 30 years, with 
a multitude of assessment instruments now available to 
capture information on the breathlessness experience of 
people with COPD in different settings and contexts. 
A number of previous reviews have provided a summary 
of available breathlessness assessment approaches in these 
varied contexts, including instruments to assess breathless-
ness at specific times of the day (ie, morning 
symptoms),126 to capture the multiple dimensions of 
breathlessness127 and specific to people with advanced 
disease.49 The current review focuses on the assessment 
of activity-related breathlessness experienced in daily life 
or in response to an exercise provocation.

The importance of assessing activity-related breath-
lessness for people with COPD is highlighted by interna-
tional clinical practice guidelines and drug regulatory 
agencies (eg, Food and Drug Administration of 
America), which suggest assessment of activity-related 
breathlessness is integral for clinical decision-making 
and evaluation of treatment efficacy.128 While much pro-
gress has been made, there are important areas in need of 
further research. Trials are warranted on the responsive-
ness of instruments to different (non-pharmacological) 
interventions, and over longer periods of time.128 In 
regard to assessment of breathlessness in response to 
exercise provocation, further studies are needed to sup-
port the proposed MCID of 1 Borg CR10 scale unit 
assessed at a standardized submaximal time point during 
CPET. These studies could also be extended to include 
evaluation of the responsiveness and MCID of the Borg 
CR10 scale for assessing the multiple dimensions of 
breathlessness during exercise. Further, the “normal” pre-
dicted breathlessness response to exercise needs to be 
established so clinicians and researchers can determine 
whether an individual has “out of proportion” breathless-
ness and potentially unmask breathlessness that remains 
unreported and “hidden”. Normative data will provide the 
first standardized approaches to compare breathlessness 
severity between people.

The documented language around breathlessness has 
been derived predominantly from English centric per-
spectives, and existing breathlessness assessment 
approaches developed based on English descriptors of 
breathlessness. To overcome linguistic and cultural dif-
ferences, English breathlessness assessment instruments 
have been translated to various languages, most com-
monly via the forward-backward translation method. 
While this provides an option for breathlessness assess-
ment in non-English speakers, it limits the language 
used for translations of English phrases, which may 
not be reflective of the breathlessness experienced by 
non-English-speaking people. Further research is needed 
to better understand how linguistically and culturally 
diverse people experience breathlessness, to optimize 
breathlessness assessment in these populations.

Disclosure
HL has no conflicts to disclose. ME was supported by 
unrestricted grants from the Swedish Society for Medical 
Research and the Swedish Research Council (Dnr 2019- 
02081). DJ holds a Canada Research Chair in Clinical 

Text Box 1 Proposed Instruments to Assess Activity-Related 
Breathlessness in People with COPD

Clinical general evaluation:  
Functional limitation: mMRC, or DES in severe disease 

Research or clinical, to assess severity and/or change 
(eg, clinical trials/response to intervention):   

Functional limitation: BDI/TDI   
Multiple dimensions: MDP, D-12   

Severity during specific physical activities: SOBDA, UCSD SOBQ 

In response to acute exercise provocationa:
● Borg CR10 scale ratings at submaximal point of exercise, with 

serial Borg CR10 ratings to capture multiple breathlessness 

dimensions
● MDP at cessation of exercise

Key: aWhen assessing breathlessness in response to acute exercise 

provocation, we recommend using the 3-min constant rate stair- 
stepping or 3-min constant-rate shuttle-walking tests as the exercise 

stimuli. Self-paced exercise tests like the 6MWT are unsuitable for 

breathlessness assessment.
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