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RESEARCH ARTICLE

In bronchiectasis, poor physical capacity correlates with poor quality of life
Jarkko Mäntylä a, Witold Mazura, Tanja Töröläb, Paula Bergmanc and Paula Kauppi a

aUniversity of Helsinki and Helsinki University Hospital, Heart and Lung Center, Department of Respiratory Diseases, Espoo, Finland; 
bUniversity of Helsinki and Helsinki University Hospital, Inflammation Center, Department of Allergy, Espoo, Finland; cUniversity of Helsinki, 
Biostatistics Consulting, Department of Public Health, University of Helsinki, Espoo, Finland

ABSTRACT
Purpose: Patients with bronchiectasis (BE) who suffer frequent exacerbations are likely to 
experience negative effects on quality of life (QoL) and require more healthcare utilization. We 
aimed to discover, in a cohort of Finnish BE patients, those risk factors that influence QoL.
Methods: Non-cystic fibrosis BE patients of a Helsinki University Hospital cohort were examined 
with high-resolution computed tomography (HRCT) of the chest. They completed a disease- 
specific quality of life-bronchiectasis (QoL-B) questionnaire in Finnish translation. We considered 
scores in the lowest quarter (25%) of that QoL-B scale to indicate poor QoL. The bronchiectasis 
severity index (BSI), FACED score, and modified Medical Research Council (mMRC) dyspnoea scale 
were used.
Results: Overall, of 95 adult BE patients, mean age was 69 (SD ± 13) and 79% were women. From 
the cohort, 82% presented with chronic sputum production and exacerbations, at a median rate 
of 1.7 (SD ± 1.6). The number of exacerbations (OR 1.7), frequent exacerbations (≥3 per year) (OR 
4.9), high BSI score (OR 1.3), and extensive disease (≥3 lobes) (OR 3.7) were all predictive of poor 
QoL. Frequent exacerbations were associated with bronchial bacterial colonisation, low forced 
expiratory volume in 1 s (FEV1), and radiological disease severity. Based on the BSI, 34.1% of our 
cohort had severe disease, with 11.6% classified as severe according to their FACED score. The 
mMRC dyspnoea score (r = −0.57) and BSI (r = −0.60) correlated, in the QoL-B questionnaire, 
negatively with physical domain.
Conclusion: The strongest determinants of poor QoL in the cohort of Finnish BE patients were 
frequent exacerbations, radiological disease severity, and high BSI score. Neither comorbidities 
nor BE aetiology appeared to affect QoL. Reduced physical capacity correlated with dyspnoea and 
severe disease.
Study registration: University of Helsinki, Faculty of Medicine, 148/16.08.2017.
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Introduction

Bronchiectasis is often difficult to cure completely 
(except in those cases having local bronchiectasis and 
being eligible for surgical treatment), so current treat-
ment options aim to limit disease progression and to 
prevent exacerbations [1]. Because assessment of those 
subgroups that are likely to gain the most benefit from 
a specific intervention is important, measures such as 
respiratory questionnaires, symptom scores, or QoL 
measures indicating the benefit of interventions and 
analyzing their benefits are essential.

For example, spirometry provides a good assessment 
of lung function but does not assess specific health 
status or may not be sufficient to assess disease severity 
[2]. Similarly, radiographic examinations such as high- 
resolution computed tomography (HRCT) scans have 
revealed BE severity, but such findings do not correlate 

well with the clinical features of the disease [3]. Tests to 
estimate dyspnoea and physical capability (e.g. a six- 
minute walking test) are useful and standardised in 
routine praxis. One study, however, demonstrated 
that this walking test (6MWT) was not appropriate to 
describe BE severity [2].

Respiratory questionnaires developed for patients 
suffering from respiratory diseases can serve for study 
of symptom severity and development of symptoms 
both alongside disease progression and as a response 
to treatment. The St George’s Respiratory 
Questionnaire (SGRQ) and Leicester Cough 
Questionnaire were the first of these, and both assess 
respiratory symptoms and cough associated with 
respiratory diseases [4,5].

Other clinical assessment tools specific to BE 
include the bronchiectasis severity index (BSI) and 
FACED score. BSI was validated in 2014 [6], and the 
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FACED score was established in the same year [7]. BSI 
includes e.g. hospitalizations and exacerbations; 
FACED includes the radiological extent of the disease, 
and dyspnoea in addition to lung function. Validated 
in 2014 as well, the QoL-B version 3.0 [8] was devel-
oped to qualify patient-reported outcomes (PRO) and 
to cover symptoms, physical and emotional function-
ing, and treatment burden and also to provide 
a disease-specific questionnaire.

Of interest is that, in an earlier study, neither lung 
function measured as FEV1% (ratio of forced expira-
tory volume in 1 s to forced volume capacity) nor 
disease severity correlated with sedentary behaviour 
or physical capacity, but exercise capacity did [9]. In 
addition, physical capacity correlated with the QoL 
social-functioning and respiratory-symptom 
domains [9].

Because QoL in BE is far more complex than merely 
clinically assessed disease severity, here we studied the 
risk factors for poor QoL in a Finnish BE cohort by 
using clinical assessment tools.

Materials and methods

Participants

A total of 103 adult non-cystic fibrosis BE patients who 
had a doctor–patient relationship at Helsinki 
University Hospital (HUH) were willing to take part, 
and 95 did take part in this cross-sectional study. 
Patient recruitment was by a letter sent between 
August 2016 and March 2018 from the HUH district 
in Helsinki and in Espoo. Their BE diagnosis had been 
done by HRCT (high-resolution computed tomogra-
phy) assessed by a radiologist. We excluded eight 
patients not fulfilling the diagnostic criteria for non- 
cystic BE confirmed by HRCT [10].

Quality of life (QoL) in bronchiectasis questionnaire

The QoL-B (version 3.0) is a multidimensional disease- 
specific questionnaire for patients with BE. Patients self- 
report their current condition by answering 37 questions 
categorised into eight different domains (respiratory 
symptoms, physical activity, role, emotional and social 
functioning, vitality, health perceptions, and treatment 
burden). The score for each domain ranges from 0 to 
100, with higher scores representing fewer symptoms or 
better functioning. The QoL-B provides reliable and con-
sistent results if re-tested and has high convergent validity 
[8,11]. The QoL-B has been translated into Finnish, which 
version was then applied in the current study.

Modified Medical Research Council scale (mMRC)

In patients with respiratory diseases, the mMRC dys-
pnoea scale is a reliable tool to assess functional dis-
ability due to dyspnoea. Dyspnoea occurring only upon 
strenuous exercise on level ground is graded as 0 
points, shortness of breath when hurrying on level 
ground or walking up a slight hill receives 1 point, 
walking slower than people of the same age on level 
ground at one’s own pace, due to breathlessness or to 
a need to stop to catch a breath is 2 points, stopping for 
breath after walking 100 m or after a few minutes on 
level ground is 3 points, and breathlessness when dres-
sing is graded as 4 points.

Bronchiectasis severity index (BSI)

BSI is a composite disease-specific prognostic index 
developed to aid in clinical decision-making related to 
BE. Specifically, the BSI was developed to predict mor-
tality, severe exacerbations, frequency of exacerbations, 
and QoL [6]. The BSI combines the clinical, radiologi-
cal, and microbiological features of BE, and includes 
the following parameters: body mass index (BMI), 
FEV1%, previous hospital admissions, number of 
exacerbations in the previous year, mMRC breathless-
ness score, pseudomonas species or species with other 
microorganisms, and radiological severity. The grading 
system of the BSI is mild (0–4 points), moderate (5–8 
points), and severe (9 or more points) [6]. Extensive 
disease is determined as four or more lobes affected by 
bronchiectasis findings. The lingula was considered to 
be an independent lobe.

FACED score

The FACED score is another disease-specific prognos-
tic index that aims to assess the probability of all-cause 
mortality over 5 or 15 years of follow-up [6,7,12]. 
FACED assesses various factors related to BE including 
lung function (FEV1) (F), age (A), pulmonary bacterial 
colonisation (C), number of lobes affected by BE (E), 
and dyspnoea (D). FACED scoring is graded as mild 
(0–2 points), moderate (3–4 points), or severe (5–7 
points).

Patient and public involvement

This is part of the EMBARC study, with its data col-
lected anonymously into the EMBARC database. 
Neither the patients nor the public was involved in 
the design, conduct, or reporting of our research. 
Dissemination of our research findings will be through 
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the Organisation for Respiratory Health in Finland and 
through the Finnish Allergy, Skin and Asthma 
Federation.

Statistical analyses

The independent-samples t-test and the Mann– 
Whitney U test served, respectively, to compare 
means and mean ranks. We compared the proportions 
by χ2-test and Fisher’s exact test. We considered scores 
in the lowest quarter (25%) of the scale to indicate poor 
QoL. We calculated Pearson’s correlation coefficient 
for various symptom domains of QoL and mMRC 
dyspnoea score and BSI index. Risk factors for poor 
QoL in BE we analysed by logistic regression analysis, 
with age, BMI, FEV1%, and FVC% considered as con-
tinuous variables. Statistical analyses were done with 
the Statistical for Social Sciences (SPSS) program, ver-
sion 22 (IBM corporation, Armonk NY, USA).

Ethical approval

The ethics committee of HUH approved the study 
(registration number 214/13/03/01/2016).

Results

Of the 95 patients, 23 reported poor QoL, and 69 did 
not, and three patients failed to complete the question-
naire (Table 1). A score in the lowest quarter of the 
scale, less than 25%, represented poor QoL. Those BE 
patients with poor QoL had significantly reduced 
values in every symptom domain that we more closely 
analysed, but mostly in the physical, role, health, and 
social domains (Table 2).

The BE patients with a poor QoL showed a trend 
toward lower lung function (FEV1 84.3 ± 31.4%) than 
did those with preserved QoL (FEV1 88.9 ± 21.4%, 
p ns) (Table 1). Further, patients with poor QoL had 
more severe dyspnoea (mMRC mean scores of 2.4 vs. 

1.5) and more severe BE disease (BSI of 10.5 vs. 6.9), 
more frequent exacerbations (four vs. two over the past 
12 months), more extensive disease, and more frequent 
bacterial colonisation and cystic changes.

The mMRC dyspnoea score showed a moderate 
negative correlation with physical domain (r = −5.72, 
p < 0.01) in the QoL questionnaire (Supplementary 
Table 3). Similarly, BSI showed a moderate negative 
correlation with physical domain (r = −5.96, p < 0.01) 
(Supplementary Table 3).

Our analysis of risk factors for poor QoL showed 
that numbers of exacerbations, BSI, mMRC, exten-
sive disease, and frequent exacerbations were impor-
tant. With the analysis adjusted for age and gender, 
numbers of exacerbations (OR 1.7), higher score of 
BSI (OR 1.3), higher score of mMRC (OR 3.3), 
extensive disease (OR 3.7), and frequent exacerba-
tions (OR 4.9) elevated the risk for a poor QoL 
(Table 4). Neither comorbidities nor BE aetiology 
appeared to affect the QoL (Table 4).

Table 2. QoLq symptom domains and the interquartile ranges for all patients, patients with poor quality of life and the others.
All (N = 92) Poor QoL (n = 23) Others (n = 69)

QoLq domain Median IQR
Q1 

(0–25%)
Q2 

(25–50%)
Q3 

(50–75%)
Q4 

(75–100%) Median IQR Median IQR p -Value

Physical 60 60 19.7 34.2 70.1 88.7 13.3 27 73.3 43 <0.01
Role 60 46.7 29.6 49.9 75.1 93.9 33.3 26.7 80 40 <0.01
Vitality 50 33.4 31.4 44.9 54.6 72.9 33.3 22.2 55.6 22.3 <0.01
Emotion 75 25 51.1 68.8 87.3 92.8 50 25 83.3 25 <0.01
Social 58.3 41.7 34.1 49.6 65.1 77.1 33.3 33.3 66.7 27.8 <0.01
Treatment burden 77.8 44.4 51.9 69.6 78.8 88.4 44.4 33.4 77.8 33.3 <0.01
Health 41.7 33.3 26.2 31.9 48.2 69.2 25 16.6 50 33.4 <0.01
Respiration 57.45 30 35.4 50.8 62.3 74.9 37 15 63 28 <0.01
Summary 450 260.5 261.9 392.8 524.1 644.9 270.8 82.8 529.6 117.3 <0.01

Q1–Q4 quarters are introduced as mean values. 

Table 1. Clinical characteristics of bronchiectasis patients with 
and without poor quality of life.

Poor QoL Others p-Value

N = 92, Missing n = 3 n= 23/24% n = 69/73%

Age, median 72 71 0.18
Gender, female 95.7 75.4 0.03
Ever-smokers (%) 21.7 36.2 0.2
BMI, mean (±SD) 26.8 (5.2) 25.7 (5.5) 0.37
FEV1%, mean (±SD) 84.3 (31.4) 88.9 (21.4) 0.22
mMRC, mean (±SD) 2.43 (0.896) 1.49 (1.093) < 0.01
BSI (±SD) 10.5 (3.8) 6.9 (4.0) < 0.01
FACED, mean (±SD) 3.1 (1.3) 2.5 (1.5) 0.05
Exacerbations (median) 4 2 < 0.01
Extensive disease (%) 87 62.3 0.03
Ever had bacterial colonisation (%) 43.5 30.4 0.25
Cystic changes (%) 13 5.8 0.26
Aetiology (%)
Idiopathic 21.7 47.8 0.03
Asthma 39.1 23.2 0.14
Postinfectious 8.7 11.6 0.7
Other 30.4 17.4 0.18

BMI: body mass index (kg/m2); FEV1%: FEV1/FVC: forced expiratory volume 
in 1 s/forced vital capacity; QoL: quality of life; mMRC: modified Medical 
Research Council; BSI: bronchiectasis severity index. 
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According to BSI results, of all the BE patients, 22% 
had mild disease, 44% moderate disease, and 34% 
severe disease. Overall, the BE cohort had a mean BSI 
value of 7.7 (±4.2) and median value of 7 (±2.0). When 
BE severity was estimated according to the FACED 
index, 42% of patients had mild BE, 46% moderate, 
and 12% severe. The mean FACED score was 2.6 
(±1.5); the median was 3.0 (±1.5).

Patients with frequent exacerbations (≥3 per year) had 
significantly poorer lung function (FEV1 of 79% vs. 93%, 
p < 0.01), had poorer physical tolerance (mMRC of 1 vs. 
2, p < 0.01), were more symptomatic with dyspnoea, had 
more severe disease (BSI of 6 ± 3.2 vs. 10 ± 3.9, p < 0.01), 
more frequent bacterial colonisation (19.6% vs. 53.8%, 
p < 0.01) and cystic BE changes, and more often had 
asthma as the aetiology for their BE (30% vs. 23%) than 
did those with frequent exacerbations (Table 5). In addi-
tion, more patients had poor QoL (38.5%) among the 
frequent exacerbation group than did those with zero or 
only a few exacerbations (14.3%, p < 0.01) (Table 5).

Patients with frequent exacerbation not only had 
poorer QoL but also in the closer investigation 
domains: physical, vitality, health, and respiratory 
domains were significantly reduced (p < 0.01) 
(Supplementary Table 6).

Discussion

Exacerbations of BE, extensive disease, and poor phy-
sical tolerance led to a significantly increased risk for 
poor QoL. In particular, frequent exacerbations led to 
increased risk for poor QoL by five-fold. Here, both 
disease severity (BSI) and physical tolerance (assessed 
by mMRC) negatively correlated with the QoL ques-
tionnaire’s physical domain. Although BSI evidently 
can accurately predict the hospitalisations, exacerba-
tions, and mortality of non-cystic fibrosis BE patients, 
BSI is more challenging to use in clinical practice. The 

Table 3. Correlation of mMRC score and BSI with various 
symptom domains.

Domain
mMRC 

(N = 92) p-Value
BSI 

(N = 88) p-Value

Physical −0.57 0.00 −0.59 0.00
Role −0.46 0.00 −0.47 0.00
Vitality −0.34 0.01 −0.34 0.01
Emotion −0.25 0.02 −0.34 0.01
Social −0.23 0.03 −0.24 0.02
Treatment burden −0.21 0.05 −0.41 0.00
Health −0.32 0.01 −0.44 0.00
Respiration −0.29 0.01 −0.39 0.00

mMRC: modified Medical Research Council; BSI: bronchiectasis severity 
index. 

Table 4. Risk factors for poor quality of life in bronchiectasis.
Adjusted age and gender

p-Value Ext(B) 95% CI for EXP(B)

Gender (women) 0.06
Age 0.21
Cardiovascular disease 0.44 1.571 0.5 4.93
Psychiatric disisease 0.07 0.224 0.05 1.12
Connective tissue disease 0.21 0.974 0.93 1.02
BMI 0.3 0.951 0.87 1.05
FEV1% 0.27 1.013 0.99 1.04
Asthma diagnosis 0.28 0.532 0.17 1.66
Asthma aetiology 0.18 0.979 0.94 1.4
Exacerbations 0.00 1.718 1.29 2.3
FACED 0.16 1.354 0.89 2.05
BSI <0.01 1.258 1.09 1.46
mMRC <0.01 0.427 0.25 0.73
Extensive disease 0.05 3.687 0.97 14.02
Have ever bacterial colonisation 0.21 0.518 0.19 1.43
Frequent exacerbator ≥3/year <0.01 4.946 1.69 14.44

BMI: body mass index (kg/m2); FEV1%: FEV1/FVC: forced expiratory volume 
in one second/forced vital capacity; QoL: quality of life; BSI: bronchiectasis 
severity index; mMRC: modified Medical Research Council. 

Table 5. Characteristics of two sub-group, BE patients with 0–2 
exacerbations annually and BE patients with ≥3 exacerbations 
annually.

N
Exacerbation 

0–2/year
Exacerbation ≥ 

3/year p-Value

Gender, female, N (%) 95 45 (80.4) 30 (76.9) 0.691

Age, median (IQR) 95 71 (65.5–76) 72 (58–78) 0.792

BMI, mean (±SD) 92 25.6 (5.7) 26.6 (4.9) 0.403

Ever-smokers, N (%) 95 20 (35.7) 12 (30.8) 0.621

FEV1%, mean (±SD) 90 93.2 (23.8) 79.1 (22.6) <0.013

Exacerbations, median 
(IQR)

95 1 (0–2) 4 (3–5) <0.012

Extensive disease, N (%) 95 34 (60.7) 31 (79.5) 0.051

Ever had bacterial 
colonisation, N (%)

95 11 (19.6) 21 (53.8) <0.011

Cystic changes, N (%) 95 4 (7.1) 5 (12.8) 0.484

Poor QoL, N (%) 92 8 (14.8) 15 (39.5) <0.011

mMRC, median (IQR) 95 1 (1–2) 2 (1–3) <0.012

BSI, mean (±SD) 91 5.9 (3.2) 10.5 (3.9) <0.013

FACED, mean (±SD) 95 2.4 (1.5) 2.9 (1.5) 0.123

Aetiology
Idiopathic, N (%) 95 26 (46.4) 15 (38.5) 0.441

Asthma, N (%) 95 13 (23.2) 12 (30.8) 0.411

Postinfectious, N (%) 95 7 (12.5) 3 (7.7) 0.524

Other, N (%) 95 10 (17.9) 9 (23.1) 0.531

BMI: body mass index (kg/m2); FEV1%: FEV1/FVC: forced expiratory volume 
in one second/forced vital capacity; QoL: quality of life; mMRC: modified 
Medical Research Council; BSI: bronchiectasis severity index. 

1. χ2 test; 2. MWU test; 3. t-test; 4. Fisher’s exact test. 

Table 6. Quality of life domains of all and of those with at least 
three annual exacerbations compared to the others.

All 
(N = 92)

Frequent 
exacerbators 

(n = 38)
Others 

(n = 54)

Domain Mean (SD) Mean (SD) Mean (SD) p-Value

Physical 60 (31.9) 42.1 (30) 65.4 (32) 0.01
Role 60 (27.9) 50.2 (26) 70.5 (27) <0.01
Vitality 50 (20.7) 47.9 (19) 53.1 (21) 0.24
Emotion 75 (22.2) 70.2 (24) 78.4 (20) 0.11
Social 58 (24.4) 51.1 (26) 60.2 (23) 0.14
Treatment 

burden
77.8 (24.8) 59.5 (25) 81.1 (20) <0.01

Health 41.7 (21.1) 35.6 (18) 49.7 (22) <0.01
Respiration 57 (19.7) 49.6 (20) 60.3 (18) 0.14
Summary 450 (151.8) 398.3 (147) 496.5 (143) <0.01
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reason is that it includes information also on lung 
function parameters and radiological findings, all of 
which makes BSI better suited to scientific purposes 
[6,13]. The mMRC and QoL scores have served to 
demonstrate the effect of new treatment options for 
BE [13].

The domains with the poorest overall self-reported 
results in the QoL questionnaire were health, vitality, 
and respiration. These scores are found to be stable if 
measured during a stable phase of BE, and they can serve 
to differentiate between mild, moderate, and severe BE 
patients [7]. One 2-year follow-up study of 19 BE patients 
did find, however, that physical functioning, role func-
tioning, and health perceptions improved with treatment 
at a specialized care centre [14].

Our logistic regression analysis showed lower 
mMRC to be protective (OR 0.43) for poor QoL. Our 
finding of significantly reduced vitality score and 
mMRC score as correlating with the physical domain 
(correlation −0.57, p < 0.01) is in accordance with 
others’ findings of BE patients’ reduced physical activ-
ity, when compared to the activity levels of gender- and 
age-matched individuals without BE [15]. Further, 
exercise capacity is an important hallmark, correlating 
with quality of life domains of social functioning and 
respiratory symptoms [9]. Respiratory symptoms were 
able to explain 38% of the variance in BE patients’ 
sedentary behavior (r2 0.384), and of such patients, 
23% we estimated to be physically inactive and 16% 
low active [9]. In the same study, neither FEV1% nor 
BSI correlated with sedentary behavior nor physical 
activity [9].

The identification of patients at high risk for 
exacerbations may be valuable to guide clinical deci-
sion-making with regard to factors such as the fre-
quency and intensity of follow-up and use of long- 
term antibiotic therapy. Our scoring systems to assess 
BE severity gave different results for severe disease 
because 34.1% of patients were estimated to have 
severe BE according to BSI scoring, whereas only 
11.6% classified as having severe BE with FACED 
grading. Similar results came in 2019 from an 
Australian cohort, with 58% of their cohort having 
severe disease according to the BSI, whereas 17% had 
FACED-defined severe disease [16]. Our results are 
also in good agreement with the observations of 
a large multidimensional severity assessment in 2016 
that reported, in predicting overall clinically impor-
tant disease-related outcomes, that the BSI is superior 
to FACED [13]. The BSI includes parameters for 
previous hospital admissions and the number of 
exacerbations in the previous year, whereas FACED 

includes a parameter for age [6,7,12]. Earlier, BSI was 
considered a tool for scoring the severity of BE and 
FACED a tool for predicting mortality [17,18].

When phenotyping BE patients, BE caused by con-
nective-tissue disease has been associated with a poor 
prognosis and rapid disease progression [19]. 
Immunodeficiency, COPD, and allergic bronchopul-
monary aspergillosis (ABPA) have been associated 
with recurrent exacerbations [19].

Whereas BE patients with COPD reported signifi-
cantly worse QoL [17], in the current study we found 
poor QoL regardless of background aetiology in BE 
patients with exacerbations, and especially in those 
with frequent exacerbations. For our patients, neither 
asthma nor comorbidities were statistically significant 
risk factors for poor QoL. However, the number of our 
BE patients with COPD was so small that we did not 
include it here as an independent variable.

Previous severe exacerbations (OR 2.6) or an exacerba-
tion in the past 12 months can be predictive of future 
exacerbations [6]. We found that the number of exacerba-
tions, frequent exacerbations (OR 4.9), or extensive disease 
raised the risk for poor QoL in the analysis adjusted for age 
and gender. The negative effect on the QoL of exacerba-
tions is understandable because exacerbations of BE mean 
periods of symptomatic disease with the need for additional 
treatment and usually also emergency or other unsched-
uled health care visits. In 2015 came a report that the 
median duration of an exacerbation was 16 days, and 
16% of patients had at least one exacerbation with 
a duration of more than 35 days [20]. Thus, the association 
of poor QoL with exacerbations is crucial. BE patients with 
frequent exacerbations are recommended to have follow- 
up in specialized care centers in order to reduce exacerba-
tions but also to prevent lung function deterioration and to 
maintain good QoL [18]. The current guidelines focus on 
recommending special care for those with three or more 
yearly exacerbations and for those on long-term antimi-
crobial therapy [1,21].

Similarly, diminished lung function expressed as FEV1 
has been a reported risk factor for future exacerbations [6]. 
Although those patients with poor QoL had poorer lung 
function than did others, we did not identify lung function 
as a risk factor for future exacerbations. This may be due to 
our relatively small study population, together with our 
study population’s relatively well-preserved lung function.

Our findings were in agreement with those of 
a group who reported diminished physical activity of 
BE patients compared to that of healthy study indivi-
duals (measured by a pedometer) and that dyspnoea, 
pulmonary function, and long-term oxygen therapy 
were independently associated with physical activity 
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[22]. Physical training in different forms is advisable as 
part of BE patient therapy [1]. Further, high-intensity 
inspiratory muscle training leads to increased walk 
capacity and reduces fatigue in BE patients [23].

The limitations of the current study include its rela-
tively small-sized cohort and the cross-sectional setting 
of its QoL analysis. The small sample size is a result of 
the small number of subjects recruited in the original 
study. The study strengths are the multifaceted per-
spective on symptoms resulting from comparison of 
the QoL questionnaire with mMRC, BSI, and FACED 
score results, and the fact that no data for QoL ques-
tions and mMRC scale results were missing.

Conclusions

Exacerbations in BE patients, especially frequent 
exacerbations, caused increased risk for poor QoL, 
but neither comorbidities nor BE aetiology appeared 
to affect QoL. In addition, more extensive disease or 
greater severity of BE elevated risk for poor QoL. 
Furthermore, the mMRC score for dyspnoea and BSI 
for severity of BE showed the strongest negative corre-
lations with physical functioning in BE. When seeking 
strategies to improve QoL in BE, the focus should thus 
be upon preventing exacerbations and supporting phy-
sical fitness to reduce exercise-induced dyspnoea and 
to support patients’ ability both to cope with daily life 
activities and to cope with extensive disease.
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