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Objective: To determine the prevalence, change in breathlessness status over time, and risk 

factors for disabling and persistent disabling breathlessness in relation to treatments in chronic 

obstructive pulmonary disease (COPD).

Materials and methods: Longitudinal analysis of data from the Swedish National Register 

of COPD with breathlessness measured using modified Medical Research Council (mMRC) 

scores at two subsequent visits. Prevalence of disabling breathlessness (mMRC 2 at baseline) 

and persistent disabling breathlessness (disabling breathlessness at baseline and follow-up) was 

investigated in relation to COPD treatment. Risk factors for disabling breathlessness, change 

from non-disabling to disabling breathlessness, and persistent disabling breathlessness were 

analyzed using multiple logistic regression.

Results: A total of 1,689 patients were included in the study with a median follow-up of 

12 months (interquartile range: 4 months). Prevalence of disabling breathlessness was 54% at 

baseline. Persistent disabling breathlessness was present in 43% of patients despite treatment 

and in 74% of patients despite combined inhaled triple therapy and physiotherapy. Risk factors 

for disabling breathlessness or change to disabling breathlessness were higher age, lower lung 

function, frequent exacerbations, obesity, heart failure, depression, and hypoxic respiratory 

failure (all P,0.05). Persistent disabling breathlessness was associated with lower lung function 

and ischemic heart disease (all P,0.05).

Conclusion: Disabling breathlessness is common in COPD despite treatment, which calls 

for improved symptomatic treatments and consideration of factors influencing disabling 

breathlessness. Factors influencing disabling breathlessness should be considered for COPD 

management.
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Introduction
Breathlessness is a cardinal symptom in patients with chronic obstructive pulmonary 

disease (COPD).1,2 Breathlessness is measured using the modified Medical Research 

Council (mMRC) dyspnea scale,3 is strongly associated with impaired health-related 

quality of life,4,5 shorter survival,6,7 and predicts mortality even stronger than measures 

of health status7 and lung function6 in COPD. According to the current Global Initiative 

of Obstructive Lung Disease (GOLD) recommendations, breathlessness is an important 

factor for assessing disease severity and a major target for pharmacological and non-

pharmacological treatment of COPD.1 Disabling breathlessness is commonly defined 

as an mMRC score of 2,1 which means having breathlessness when walking slower 

than others or stopping when walking at own pace on level ground, stopping every 

100 m or after a few minutes, or being too breathless to leave the house or being 

breathless on washing or dressing. An mMRC cut-off score of $2 has been found to 
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be optimal for prediction of increased mortality7 and is used 

in the current GOLD severity classification of COPD.1

Many patients have persistent disabling breathlessness 

despite optimal treatment of the underlying disease(s).8,9 

Knowledge from real-life studies is limited on the prevalence, 

course, and risk factors for disabling breathlessness. In par-

ticular, the prevalence of persistent disabling breathlessness 

despite treatments for COPD in clinical practice is unknown. 

This information is important for management of COPD and 

for development of strategies to obtain relief from persistent 

disabling breathlessness.

The aim of this study was to determine the prevalence, 

change in breathlessness status over time, and risk fac-

tors associated with disabling and persistent breathless-

ness, particularly in relation to different treatment options 

for COPD.

Materials and methods
Study design and subjects
This was a longitudinal analysis of the Swedish National 

Registry of COPD.10 The register was started in 2009 and 

is run on behalf of the Swedish Respiratory Society with 

governmental funding. Outpatient data are entered at patient 

visits in both primary care and hospital-based outpatient 

care, including patient demographics, lung function, health 

status (COPD Assessment Test), breathlessness (mMRC), 

smoking habits, exacerbations, treatments, and comorbid 

conditions. In the most recent annual report from 2015, the 

national coverage of all patients with severe and very severe 

COPD was valued to be 75%.11 The calculation was based 

on a recent population-based study of prevalence of different 

COPD stages in Sweden.12

Inclusion criteria were a ratio of forced expiratory volume 

in one second to the forced expiratory volume (FEV
1
/FVC) 

below 0.7, age 35 years and above, and having at least two 

registered visits (baseline and follow-up) separated by a 

minimum of 2 months during the period between January 1, 

2013 and February 22, 2016.

Methods
The following data were obtained from the Swedish National 

Register of COPD: mMRC score, sex, age, smoking habits, 

spirometry data, body mass index (BMI), number of exac-

erbations, and hospitalizations due to exacerbations in 

the recent year, pharmacological or non-pharmacological 

treatment, and a doctor’s diagnosis of comorbid heart 

failure, ischemic heart disease, depression, and hypoxemia. 

Generally, post-bronchodilator spirometry values were taken 

for the study, or if missing, pre-bronchodilator spirometry 

values were used.

Disabling breathlessness was defined as an mMRC score 

of $2. Persistent disabling breathlessness was defined as 

disabling breathlessness at both baseline and follow-up 

(duration $2 months). Frequent exacerbations were defined 

according to the GOLD criteria as having at least two exacer-

bations or one severe exacerbation leading to hospitalization 

in the recent year.1 Smoking was categorized as current daily 

smokers or nonsmokers. Lung function was measured by 

FEV
1
 as percentage of the predicted normal (FEV

1
%pred), 

reported as mean FEV
1
%pred and GOLD stages I to IV,1 and 

analyzed as the effect of 10% change. Hypoxic respiratory 

failure was defined as oxygen saturation levels #88%13 or 

use of long-term oxygen therapy (LTOT). COPD treatment 

groups included long-acting muscarinic antagonists (LAMA), 

long-acting beta-2-agonists (LABA), combined bronchodila-

tors (LAMA + LABA), combined long-acting beta-2-agonists 

and inhalation corticosteroids (LABA + ICS), triple therapy 

(LAMA + LABA + ICS), per-oral steroids, LTOT, and phys-

iotherapy (in recent 12 months). Maximal inhaled therapy 

was defined as inhaled triple therapy with LAMA, LABA, 

and ICS, and maximal treatment was defined as combined 

inhaled triple therapy and physiotherapy. Chronic breathless-

ness was defined as disabling breathlessness at both baseline 

and follow-up (duration $2 months) despite triple inhaled 

therapy and physiotherapy.

Analyses
Differences in baseline characteristics between patients 

with or without disabling breathlessness were analyzed 

using cross-tabulations. The proportions of patients with 

persistent disabling breathlessness and those worsening from 

non-disabling to disabling breathlessness during follow-up 

were calculated. Persistent disabling breathlessness was 

investigated in the main population as well as within differ-

ent COPD treatment groups.

Logistic regression with disabling breathlessness at 

follow-up as dependent variable and patient baseline char-

acteristics as independent variables was performed. Sex, 

age, and all statistically significant factors from univariate 

analyses were included in the multivariate model.

Risk factors for persistent disabling breathlessness 

and change from non-disabling to disabling breathless-

ness over time were analyzed using conditional change 

multivariate logistic regression model with adjustment 

for breathlessness status at baseline (disabling or not) in 

addition to covariates from the main analysis. Almost all 
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patients with hypoxic respiratory failure had disabling 

breathlessness status at baseline, and thus hypoxic respi-

ratory failure could not be included in the conditional 

change model. All multiple logistic regression analyses 

were repeated with further adjustment for pharmacologi-

cal and non-pharmacological treatments. A P-value below 

0.05 was considered statistically significant. Statistical 

analyses were performed using SPSS version 22.0 (SPSS 

Inc, Chicago, IL, USA).

Ethics
The study protocol was approved by the Regional Ethical 

Review Board of Gothenburg (Dnr 393-15). Patients included 

in the National Register of COPD were informed verbally 

by the caregivers and by pamphlets and announcements at 

the clinics. Oral consents were received at inclusion from all 

patients who participated in the study. The Regional Ethical 

Review Board of Gothenburg did not require written informed 

consent to be obtained from the participants, because registra-

tion implied consent if not specifically expressed otherwise 

by the patients, and because the database used for analyses 

was anonymous to the authors of the study.

Results
Population characteristics
A total of 1,689 patients with mMRC scores at baseline and 

follow-up were included. The mean FEV
1
%pred was 51.3 

among included patients and 53.8 among excluded patients 

without mMRC scores at both baseline and follow-up (n=817; 

P=0.001). The patients had a mean age of 70 years, mean 

FEV
1
 of 51% of predicted (57% post-bronchodilator values 

and 43% pre-bronchodilator values), 27% of the patients 

were frequent exacerbators with either two exacerbations 

in total or one exacerbation requiring hospitalization in the 

recent year, and 53% were women. Patient characteristics by 

presence of disabling breathlessness are shown in Table 1. 

Lung function was stable over time, with mean FEV
1
%pred 

of 51.3 at baseline and 50.1 at follow-up.

Prevalence and predictors of disabling 
breathlessness
Disabling breathlessness was experienced by 54% of the 

patients at baseline. The distribution of mMRC scores is 

shown in Figure 1. The change of breathlessness status 

(disabling or not) from baseline to follow-up, during a 

Table 1 Patient characteristics at baseline

Patient characteristics at baseline All (mMRC 0–4)
N=1,689 (100%)

No disabling breathlessness  
(mMRC ,2) at baseline
N=785 (47%)

Disabling breathlessness  
(mMRC 2) at baseline
N=894 (53%)

Sex
Male, n (%) 795 (47) 364 (46) 431 (48)
Female, n (%) 894 (53) 421 (54) 473 (52)

Age (years), mean (SD) 69.8 (8.57) 68.7 (8.59) 70.7 (8.44)
Current smokers (N=1,666), n (%)

No 1,186 (71) 507 (65) 679 (76)
Yes 480 (29) 268 (35) 212 (24)

Body mass index (N=1,680), n (%)
,22.0 357 (21) 145 (19) 212 (24)
22.0–29.9 941 (56) 480 (61) 461 (51)
$30 382 (23) 158 (20) 224 (25)

Body mass index, mean (SD) 26.4 (5.50) 26.1 (4.67) 26.6 (6.13)
Frequent exacerbations, n (%) 307 (18) 62 (8) 245 (27)
FEV1%pred, mean (SD) (N=1,635) 51.3 (17.0) 58.4 (14.7) 44.8 (16.4)

COPD stage (N=1,635), n (%)
I 75 (5) 56 (7) 19 (2)
II 781 (48) 495 (64) 286 (33)
III 599 (36) 206 (27) 393 (46)
IV 180 (11) 17 (2) 163 (19)

Heart failure, n (%) 82 (5) 18 (2) 64 (7)
Ischemic heart disease, n (%) 182 (11) 77 (10) 105 (12)
Depression, n (%) 185 (11) 60 (8) 125 (14)
Hypoxic respiratory failure, n (%) 32 (2) 1 (0) 31 (3)

Notes: Results from cross-tabulations of the baseline population (N=1,689, median time between visits: 12 months [IQR 4 months]).
Abbreviations: COPD, chronic obstructive pulmonary disease; FEV1%pred, forced expiratory volume in one second in percentage of predicted; IQR, interquartile range; 
mMRC, modified Medical Research Council; SD, standard deviation.
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Figure 1 Distribution of mMRC grades in the baseline COPD population.
Note: Percentages of patients with different mMRC grades in the baseline 
population (n=1,689).
Abbreviations: COPD, chronic obstructive pulmonary disease; mMRC, modified 
Medical Research Council.

Figure 2 Change in breathlessness status over time (n=1,689).

median time of 12 (interquartile range: 4) months, is shown 

in Figure 2. In longitudinal univariate logistic regression 

analyses, disabling breathlessness at follow-up was more 

common in patients with higher age, frequent exacerbations, 

obesity, heart failure, ischemic heart disease, depression, or 

hypoxic respiratory failure. Disabling breathlessness was 

less common with increasing FEV
1
%pred and in current 

smokers (Table 2). All patients, but one, with hypoxic respi-

ratory failure had disabling breathlessness. In multivariate 

analysis, disabling breathlessness was more common with 

higher age, decreasing FEV
1
%pred, and in patients with 

frequent exacerbations, obesity, heart failure, depression, 

and hypoxic respiratory failure (Table 2). The results did 

not substantially change after further adjustment for groups 

Table 2 Risk factors for disabling breathlessness in longitudinal 
analyses

Variables at baseline Disabling breathlessness 
at follow-up

Univariate  
analysis
OR (95% CI)

Multivariate  
analysis
OR (95% CI)

Female sex 1.02 (0.84–1.24) 0.98 (0.78–1.23)
Age (effect of 10 years difference) 1.43 (1.27–1.61) 1.38 (1.20–1.58)
FEV1%pred (effect of 10% change) 0.58 (0.54–0.62) 0.60 (0.55–0.64)
Current smokers 0.57 (0.46–0.71) 0.86 (0.66–1.11)
Frequent exacerbations 3.21 (2.39–4.29) 1.81 (1.30–2.52)
Body mass index

,22.0 1.23 (0.95–1.57) 0.86 (0.64–1.16)
22.0–29.9
$30 1.32 (1.03–1.68) 1.36 (1.03–1.79)

Heart failure 4.09 (2.27–7.35) 2.42 (1.23–4.74)
Ischemic heart disease 1.81 (1.20–2.52) 1.44 (0.98–2.11)
Depression 1.99 (1.42–2.79) 2.05 (1.40–3.02)
Hypoxic respiratory failure 23.0 (3.11–169.6) 7.83 (1.02–60.0)

Notes: Univariate and multivariate longitudinal analyses of disabling breathlessness 
at follow-up with independent variables at baseline (n=1,607). Disabling breathless
ness = mMRC $2. Median follow-up time =12 (IQR: 4) months.
Abbreviations: CI, confidence interval; COPD, chronic obstructive pulmonary disease; 
FEV1%pred, forced expiratory volume in one second in percentage of predicted; IQR, 
interquartile range; OR, odds ratio; mMRC, modified Medical Research Council.

receiving pharmacological treatment and physiotherapy 

(data not shown).

Change in breathlessness over time
The prevalence of persistent disabling breathlessness at 

follow-up according to COPD treatments at baseline is 

shown in Table 3 and Figure 3. More intense COPD treat-

ment was driven by higher breathlessness. The prevalence of 

Table 3 Persistent disabling breathlessness despite COPD 
treatment

Maintenance  
treatment at  
baseline

Number of  
patients
(N=1,689)

Patients with  
persistent disabling  
breathlessness, n (%)

LABA only 35 8 (23)
LAMA only 214 61 (29)
LABA + ICS 170 64 (38)
LAMA + LABA only 74 37 (50)
LABA + LAMA + ICS 771 436 (57)
Physiotherapy 330 226 (69)
Per-oral steroids 41 30 (73)
LTOT 22 21 (96)
Physiotherapy +  
LABA + LAMA + ICS

211 155 (74)

Note: Data on total number of patients with maintenance treatment, with row 
percentages showing proportions of patients with persistent disabling breathlessness 
within each treatment group.
Abbreviations: COPD, chronic obstructive pulmonary disease; LAMA, long-
acting muscarinic antagonists; LABA, long-acting beta-2-agonists; ICS, inhalation 
corticosteroids; LTOT, long-term oxygen therapy.
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persistent disabling breathlessness increased from about 20% 

in patients on a single long-acting bronchodilator to .50% 

in patients with two long-acting bronchodilators and/or 

ICS, and was even higher in patients with per-oral steroids 

and LTOT (Figure 3). Chronic breathlessness (persistent 

disabling breathlessness despite inhaled triple therapy and 

physiotherapy) was present in 74% of patients (Table 3). 

Among patients with persistent disabling breathlessness, 

40% had not received maximal inhaled triple therapy and 

69% had not received physiotherapy (Figure 4), and as many 

as 79% had not been prescribed the maximal combination of 

inhaled triple therapy and physiotherapy.

Predictors of persistent disabling 
breathlessness and worsening over time
The presence of persistent disabling breathlessness was pre-

dicted by lower FEV
1
%pred and was about twice as likely in 

patients with ischemic heart disease (Table 4). Predictors of 

developing disabling breathlessness over time were higher 

age, lower FEV
1
%pred, frequent exacerbations, obesity, and 

comorbid depression (Table 4). The results did not substantially 

change after further adjustment for groups receiving pharmaco-

logical treatment and physiotherapy (data not shown).

Discussion
Main findings
The first finding is that disabling breathlessness is common 

in COPD patients despite treatment. The risk of disabling 

breathlessness over a median of 12 months was higher in 

patients with higher age, lower FEV
1
%pred, frequent exac-

erbations, obesity, heart failure, depression, and hypoxic 

respiratory failure.

The second important finding is that most patients 

remained in the same status of breathlessness over time, 

with almost half of the patients having persistent disabling 

breathlessness.

Third, although some patients with persistent disabling 

breathlessness were not maximally treated, the majority of 

patients had chronic breathlessness, ie, persistent disabling 

breathlessness despite intensive COPD treatment including 

triple inhaled therapy and physiotherapy.

Figure 3 Persistent disabling breathlessness (PDB) in treatment groups.
Note: Data presented as percentages of PDB in different treatment groups 
(n=1,689).
Abbreviations: LAMA, long-acting muscarinic antagonists; LABA, long-acting beta- 
2-agonists; ICS, inhalation corticosteroids; LTOT, long-term oxygen therapy.

Figure 4 Distribution of treatment groups within patients with persistent disabling 
breathlessness (PDB).
Note: Data presented as percentages of patients in different treatment groups with 
PDB (n=732).
Abbreviations: LAMA, long-acting muscarinic antagonists; LABA, long-acting beta-2-
agonists; ICS, inhalation corticosteroids; LTOT, long-term oxygen therapy.

Table 4 Risk factors for change in disabling breathlessness over 
time

Variables at baseline Worsening  
to disabling  
breathlessness

Persistent  
disabling  
breathlessness

Female sex 1.01 (0.71–1.44) 1.19 (0.83–1.72)
Age (effect of 10 years difference) 1.44 (1.14–1.81) 1.15 (0.93–1.44)
FEV1%pred (effect of 10% change) 0.71 (0.62–0.80) 0.67 (0.60–0.75)
Current smokers 0.84 (0.56–1.25) 0.93 (0.60–1.43)
Frequent exacerbations 1.19 (0.63–2.23) 1.27 (0.79–2.04)
Body mass index

,22.0 0.89 (0.55–1.43) 0.67 (0.42–1.08)
22.0–29.9
$30 1.27 (0.82–1.97) 0.98 (0.63–1.52)

Heart failure 2.13 (0.73–6.20) 1.85 (0.67–5.11)
Ischemic heart disease 1.38 (0.79–2.41) 2.28 (1.09–4.75)
Depression 2.27 (1.25–4.09) 1.29 (0.72–2.30)

Notes: Results from multivariate logistic regression in conditional change model with 
worsening and persistent disabling breathlessness as dependent variables (n=1,607). 
Median follow-up time =12 (IQR: 4) months. Persistent disabling breathlessness = 
mMRC $2 at baseline and follow-up.
Abbreviations: FEV1%pred, forced expiratory volume in one second in percentage 
of predicted; IQR, interquartile range; mMRC, modified Medical Research Council.
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What does this study add?
The major novelty of this study is that it includes longitudinal 

analyses of predictors of disabling breathlessness, change 

in breathlessness status over time, and persistent disabling 

breathlessness related to therapy.

In previous studies, the prevalence of disabling breath-

lessness with mMRC $2 has differed from 39.5% to 60.2% 

in different European countries, so the proportion found 

in this study is consistent with international findings.14 

Previous studies of associations with breathlessness have 

mainly been cross-sectional analyses, with findings of asso-

ciations with higher age,15 lower lung function,15,16 frequent 

exacerbations,15,16 comorbid underweight,17,18 obesity,15,16,19,20 

heart failure,16 and depression.16 The importance of depres-

sion as a risk factor for breathlessness, rather than the 

reverse that breathlessness causes depression and anxiety, 

has been shown and discussed previously,21 and is confirmed 

in the present study. However, this study shows that age, 

FEV
1
%pred, exacerbations, obesity, and heart failure are 

associated with disabling breathlessness even in a longitudi-

nal analysis, and these data are important as they indicate a 

causal relation. It is speculated that the association of hypoxic 

respiratory failure with disabling breathlessness is mainly a 

marker for more severe disease, but hypoxemia could also 

potentially be associated with increased ventilatory drive in 

some patients.

As for the analyses of change in breathlessness status, 

it is previously known that the mean mMRC score worsens 

over time,22,23 but this study also distinguishes different 

courses over time and adds analyses of persistent disabling 

breathlessness in relation to treatment alternatives. As for the 

analysis of persistent disabling breathlessness, it is speculated 

that the association of ischemic heart disease with persistent 

disabling breathlessness may indicate that treatment of isch-

emic heart disease has not been paid attention to the same 

extent as comorbid heart failure, and that optimized treatment 

of comorbid heart disease is a potential way to decrease the 

disability from breathlessness in COPD. The conclusion is 

that treatment of comorbid diseases, which themselves cause 

breathlessness, is very important for COPD patients.

As breathlessness is a major symptom and cause of 

disability in COPD, symptomatic management is of utter 

importance to improve symptom control, mastery, and qual-

ity of life in patients with persistent disabling breathlessness. 

The need for focusing clinical management and research 

on chronic breathlessness, a syndrome that impacts the 

patients’ function or well-being despite maximal treatment 

for the underlying disease, has recently been pointed out.24,25 

There is good evidence for reducing breathlessness by both 

pharmacological treatment with bronchodilators26,27 and by 

physical training,28 and the importance of a symptom-based 

therapy has recently been proposed.29 This study confirms 

the results from a Spanish study where breathlessness was 

an important determinant for stepping up treatment.30 The 

clear association of disabling breathlessness with more 

advanced treatment could partly be explained by treatment 

choice, being based on symptoms as well as lung function 

and exacerbation frequency.1 However, patients with dis-

abling breathlessness may also consult their doctors more 

often and subsequently receive more advanced treatments. 

However, there is obviously a room for improvement in 

COPD management, as not all patients with disabling 

breathlessness received maximal treatment. Unfortunately, 

physiotherapy in the recent 12 months was even less com-

mon than pharmacological therapy. Swedish national 

guidelines and treatment recommendations did not include 

the GOLD ABCD classification until 2015, which means 

that previous pharmacological treatments could have been 

more guided by lung function stage than by grade of breath-

lessness. However, even more interesting is that a high 

proportion of patients had chronic breathlessness despite 

intensive COPD treatment, with 74% of patients receiving 

both inhaled triple therapy and physiotherapy. This is an 

important finding which indicates that available treatments 

are insufficient and that improved management strategies 

for symptom relief are needed.

Strengths and limitations
The major strengths of this study are the national multi-center 

design and that analyses of breathlessness were multivariate, 

longitudinal, and investigated persistent disabling breathless-

ness related to COPD therapy. The study uses real-life data 

from clinical practice in both primary and secondary care, 

which should ensure a good external validity. The prevalence 

of disabling breathlessness correspond well to an average of 

mMRC scores in COPD patients in five different European 

countries.14 In the same study, the mean age was slightly 

lower than in this study and the majority of patients were 

men, but in another large primary care database in UK,31 the 

mean age and proportion of men were similar to this study. 

In addition, the sex and age distribution of this study is 

consistent with other Swedish observational COPD studies, 

with either primary32 or secondary33 COPD patients, and in 

a regional observational database with patients from both 

primary and secondary care.34 Therefore, the generalizability 

of the study findings is likely to be good.
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Important limitations were that no data on treatment of 

comorbidity and symptomatic treatment with opioids or 

benzodiazepines was included. Previous meta-analyses have 

shown that opioids but not benzodiazepines are effective as 

symptomatic treatment for breathlessness, and information 

on the impact of opioids would have been of great interest 

for the analyses.35,36 Breathlessness in COPD patients may 

be influenced by comorbid conditions. The analyses were 

adjusted for comorbid heart failure and ischemic heart dis-

ease, but lacked more detailed information on parameters 

such as left ventricular ejection fractions, pulmonary hyper-

tension, and hemoglobulin levels. Furthermore, data registra-

tion was not complete for all variables. However, according 

to the most recent annual report from the register, the national 

coverage of severe and very severe COPD is acceptable.11 

Another issue is that the exact durations of medical treatment 

are unknown, but as reported treatment was prescribed at 

the latest at visit 1 and the follow-up time was minimum 

2 months; it is reasonable to believe that a treatment effect 

on breathlessness should have been achieved. Finally, the 

attrition analysis showed that the included patients had 

statistically significant lower lung function than the patients 

excluded due to the absence of baseline and follow-up data 

on mMRC, however it is believed that the difference was 

not clinically significant.

Implications
The most important implications of this study are that persis-

tent disabling breathlessness is common, and that although 

many patients do not have maximal COPD treatment, there 

is a considerable proportion of patients having chronic 

breathlessness despite maximal treatment. Several factors 

influencing disabling breathlessness, such as comorbid condi-

tions and their treatment, should be considered and optimized 

for COPD management.

Important research implications are that future stud-

ies of breathlessness in COPD should include persistent 

breathlessness as this state is an important clinical problem 

in COPD, and also consider treatment of comorbid condi-

tions. As COPD is an irreversible disease, future clinical 

management and research need to focus on symptomatic 

treatment.

Conclusion
Disabling breathlessness is influenced by age, FEV

1
%pred, 

exacerbations, and several comorbid conditions, which 

should be considered in managing COPD. Persistent dis-

abling breathlessness is common despite treatment, which 

calls for development of new treatment options and strategies 

for symptom relief in COPD.
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