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“The missing ingredient”: the patient
perspective of health related quality of life
in bronchiectasis: a qualitative study
Emily K. Dudgeon1, Megan Crichton2 and James D. Chalmers2*

Abstract
Background: Bronchiectasis is a heterogeneous disease which affects quality of life. Measuring symptoms and
quality of life has proved challenging and research is limited by extrapolation of questionnaires and treatments
from other diseases. The objective of this study was to identify the major contributors to quality of life in
bronchiectasis and to evaluate existing health related quality of life questionnaires in bronchiectasis.
Methods: Eight adults with bronchiectasis participated in one to one semi-structured interviews. These were
recorded and transcribed verbatim. Thematic analysis was used to identify core themes relevant to disease burden
and impact. Participant views on current health related quality of life questionnaires were also surveyed.
Results: Bronchiectasis symptoms are highly individual. Core themes identified were symptom burden, symptom
variation, personal measurement, quality of life and control of symptoms. Themes contributing to quality of life
were: social embarrassment, sleep disturbance, anxiety and modification of daily and future activities. Evaluation of
4 existing questionnaires established their individual strengths and weaknesses. A synthesis of the participants’
perspective identified desirable characteristics to guide future tool development.
Conclusions: This qualitative study has identified core themes associated with symptoms and quality of life in
bronchiectasis. Current treatments and quality of life tools do not fully address or capture the burden of disease in
bronchiectasis from the patients’ perspective.
Keywords: Bronchiectasis, Symptoms, Endpoints, Questionnaires, Qualitative

Background
Bronchiectasis is a chronic respiratory disease characterised by cough, sputum production and frequent chest
infections [1, 2]. These symptoms impact health related
quality of life (HRQL). HRQL questionnaires have become a useful tool for measuring the impact of disease
on patients’ lives and are essential to assess new treatments in clinical trials [3–5]. HRQL questionnaires have
been developed for respiratory conditions such as
COPD, asthma and chronic cough [6–9]. There is some
overlap between symptoms of bronchiectasis and those
of COPD and asthma, and two of these HRQL questionnaires (St George’s Respiratory Questionnaire and
Leicester Cough Questionnaire) have been validated for
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use in bronchiectasis. [3, 7]. However it was not until
2014 that a HRQL questionnaire designed specifically
for bronchiectasis was published [10]. There are no large
comparative studies to determine which is the best
HRQL questionnaire for bronchiectasis.
The quality of life bronchiectasis questionnaire (QoL-B)
was developed in the context of a clinical trial of an inhaled antibiotic and has not been tested widely in broad
populations of patients with bronchiectasis [11].
In recent years, there has been a shift away from a
traditional model of research where doctors or those
working in the pharmaceutical industry decide on the
best outcome measure when assessing new treatments.
The patient led model of research recognises the value
in patient involvement at every stage of clinical research,
and best practices have now been identified [12]. There
have been a series of unsuccessful trials in bronchiectasis. Treatments that are widely used in clinical
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practice, and believed to be effective by clinicians and
patients, may give only small changes in questionnaires,
perhaps because we are unable to effectively measure
what matters to patients with bronchiectasis [13–16].
A major limitation affecting all bronchiectasis research is
that tools, approaches, questionnaires and treatments have
generally been extrapolated from other diseases. There
have been few studies specifically addressing the opinions,
experiences and needs of patients with bronchiectasis.
Bronchiectasis is a distinct, heterogeneous condition in
its own right [17]. Quality of life in particular is deeply
personal and specific to an individual. Patients’ quality of
life may be determined by more than simply the number
and frequency of physical symptoms but also by social,
psychological and other personal factors [4–9].
In view of the importance of health related quality of
life questionnaires for understanding bronchiectasis disease burden and as an outcome in clinical trials, we conducted a qualitative study to determine what contributes
to quality of life in bronchiectasis patients and to gather
patient views and opinions on how existing questionnaires reflect their quality of life. Finally we present a
synthesis of bronchiectasis patients’ evaluation of existing health related quality of life questionnaires, including
the identification of desirable characteristics, with the
aim of guiding development of more patient focussed,
responsive and meaningful HRQL tools in future.

Methods
We performed a qualitative study of patients with bronchiectasis attending a regional specialist clinic at
Ninewells Hospital in Dundee, UK.
The inclusion criteria were: A clinical diagnosis of bronchiectasis confirmed by CT scanning, an ability to communicate in English, respiratoy symptoms that are caused
by the primary diagnosis of bronchiectasis. Key exclusion
criteria were: Inability to give informed consent; diagnosis
of cystic fibrosis, severe COPD or severe asthma. The
study was approved by the North West Ethics Committeeapproval number 16-NW-0100. All patients provided
written informed consent for participate.
Study interviews

The study consisted of a single in depth semi-structured
interview approximately one hour in length. Interviews
explored the nature, variation and impact of symptoms,
and the value of existing questionnaires as outlined
below. Interviews were audio-recorded and transcribed
verbatim. The interviewer was not involved in the clinical care of the participants, and was trained in qualitative methodology but did not have experience in
bronchiectasis. This was desirable to avoid conscious or
unconscious biases determined by prior experience with
bronchiectasis patients.
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Analysis

Transcripts were analysed by the researchers and common themes were identified by thematic analysis. Following Strauss and Corbin (1998) text was analysed line
by line [18].
Responses were initially coded and grouped according
to the research objectives [19]. Common themes and responses were identified. The researchers modified their
coding and groups according to participant responses.
Interviews were participant driven, with the researcher
attending to understanding participants’ perspectives
from their point of view and using terminology common
to participants identified through the interviews. Sample
size was determined empirically, and was terminated at
participant 8 after reaching data saturation, in which no
new themes were identified.
The primary outcome of the study was to understand
the symptom burden of bronchiectasis and the key determinants of quality of life. Secondary objectives were
to evaluate those symptoms that change most frequently
with exacerbations. Finally the study aimed to evaluate
how well existing questionnaires captured participants’
symptoms and quality of life, and the accessibility and
ease of use of questionnaires from a patient perspective.
The interview schedule which addresses each of these
objectives is shown in Table 1.

Questionnaires
Participants were presented with the questionnaires at
least 24 h before the interview in order to have time to become familiar with and to complete the questionnaires.
The questionnaires selected for use in this study were
based on those identified in a systematic review of the
literature as being used in bronchiectasis studies to
evaluate symptoms or quality of life. These were
St. Georges Respiratory Questionnaire [3]
Quality of life bronchiectasis questionnaire version 3.1 [4]
Leicester Cough Questionnaire [7]
COPD assessment test [20]
Table 1 Interview outline
Symptom burden
What daily symptoms of bronchiectasis do you experience?
How do symptoms vary from day to day?
Is there a way to quantify changes- how do participants express
differences in how you are feeling (to doctors and to other patients)?
Exacerbations
What changes when you have an exacerbation?
What are the key symptoms that lead you to seek medical help?
Existing questionnaires
How well do these reflect your symptoms and the changes in your
symptoms?
Do you find the questionnaires easy to understand and answer?
How could you improve them?
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The St George’s Respiratory Questionnaire is a 50 item
tool with 2–5 responses per item (mean 2.5), 5 A4 pages
in length, giving a score of 0–100 points where 0 is no
impairment of quality of life and 100 is maximum impairment. We note that there are 3 versions each with a
different recall time (1 month, 3 months and 1 year),
and the 3 month version was used in this study.
Quality of Life Bronchiectasis questionnaire is a 37
item tool with 2–6 responses per item (mean 4.1), 3 A4
pages in length, giving a score from 0 to 100 in each of 8
domains (respiratory symptoms, physical, role, emotional and social, vitality, health perceptions, treatment
burden) and overall, where 0 is maximum impairment of
quality of life and 100 is no impairment. It has a recall
time of 1 week.
Leicester Cough Questionnaire is a 19 item tool with 7 responses per item on one A4 page, giving a score of 1–7 for
each of 3 domains- physical, psychological and social and a
total score of 3–21 with a higher score indicating minimal
impairment on quality of life. It has a 24 h recall time.
COPD Assessment Test is an 8 item tool with 6 numerical responses per item, on one A4 page, giving a
score out of 40. A higher score suggests a greater impact
on quality of life. It has no specified recall time.
People living with bronchiectasis are referred to as patients and those who were interviewed for this study will
be referred to as participants.

Results
Eleven consecutive patients were invited to participate
and 8 interviews were carried out (5 female, 3 male).
The mean age was 72 (63–80). 4 had idiopathic bronchiectasis, 2 had post-infective bronchiectasis. 1 participant
had co-existing COPD and 1 participant had co-existing
mild asthma (Table 2).
Thematic analysis of the interviews identified 5 key
determinants of symptom burden and quality of life.
Although our pre-specified analysis had intended to consider exacerbation impact separately from stable disease
burden, our interviews revealed that participants
regarded exacerbations as an integral part of daily disease impact. Participants did not regard exacerbations as
a separate state from stable disease, but rather a continuum where daily symptoms become more severe or
persistent. Participants defined an exacerbation as a
worsening of symptoms, and recognised that this means
they need to seek medical help, however, sometimes patients do not seek medical help and try to self-manage.
In addition, all participants reported that exacerbations
impacted on daily quality of life even when “well” because of anxiety around exacerbations and the modifying
of activity and future plans due to risk of exacerbations
(Fig. 1).
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Table 2 Participant characteristics
Characteristics

N (%) or median (IQR)

N

8

Age- mean-range

72 (range 63–80)

Gender

5/8 (62.5%) female

Smoking history

6/8 (75%) never smokers

FEV1% predicted (mean-sd)

71.6% (24.4)

Bronchiectasis severity index (mean-sd)

8.6 (4.4)

Cause of bronchiectasis
Idiopathic

4 (50%)

Post-infective

2 (25%)

Sjogrens syndrome

1 (12.5%)

Ulcerative colitis

1 (12.5%)

Exacerbations per year (mean-sd)

1.8 (1.3)

Pseudomonas aeruginosa infection

3 (38%)

Long term macrolide use

4 (50%)

Therefore exacerbations have been included in the following analysis as part of symptom burden. Table 3 shows
an example of the analysis whereby individual responses
were coded and then grouped into common themes.
The themes included were symptom burden, symptom
variation, personal measurement of symptoms, quality of
life and control. Symptom burden, symptom variation,
and quality of life were pre-specified terms while personal measurement of symptoms and control were
added based on consistent reporting by participants.
Theme 1: Symptom burden

A combination of cough, breathlessness and sputum
production was present in all participants although the
relative importance of each of these symptoms was
highly variable when describing the impact on their
quality of life.
Participant 4 “So, yeah, that, bronchiectasis, its, the
biggest thing is breathlessness.”
Participant 5 “The main one is that I, I cough a lot,
and I cough a lot of phlegm up, erm I’m also very, I
feel very short of breath sometimes.”
5/8 described chest tightness as a prominent symptom
in addition to breathlessness, cough and sputum
production.
Participant 7 “I have like a film forms across my chest.”
Additional symptoms that were reported were decreased energy levels (7/8), swallowing difficulties (3/8)
and hoarse voice (2/8).
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Fig. 1 Core themes and sub themes identified from interviews

Exacerbations were commonly (7/8) described as an
increase in symptom burden accompanied by a feeling
of being generally unwell.
Participant 1 “Erm, just general feeling not good, you
know, and tired, and erm breathless, erm a lot more
phlegm, using my inhaler a lot more”
Another participant described their exacerbations
much more in terms of change in character of cough
and increased sputum purulence, without necessarily
feeling generally unwell.
Increased sputum purulence is regarded by guidelines
as a core symptom of exacerbation. In this cohort,
change in sputum colour was mentioned as a key symptom of exacerbation in only 4/8 participants. Participants
described changes in sputum in many different ways
using taste, volume, viscosity and colour with each giving different weight to each character.
Participant 7 “The mucus gets really tacky and it
doesnae (does not) clear”

Theme 2: Symptom variation

Participants (5/8) commonly experienced diurnal variation in their symptoms. For some participants
Table 3 Example of the coding and grouping approaches for
analysis
Participant information

Coding

Common theme

“I have like a film forming across
my chest”

Chest
tightness

Symptom
burden

“Coughing usually starts about twelve
O’Clock and it doesn’t have any rhyme
or reason”

Diurnal
variation

Symptom
variation

“Right, if somebody comes round to
Social anxiety
your house, you get a visitor who goes
‘I’m not feeling well’ then I just say
‘well go away, just go, stay away
from me’.”
“how do you define moderate
difficulty and a little difficulty”

Quality of life

Questionnaire Questionnaires
answers

symptoms were worse in the morning, while for others
they were worse in the afternoon or evening.
Participant 6 “I don’t seem to have a problem until
about 4 o clock in the afternoon… Yeah I do tend to
avoid, meeting people you know, between four [pm]
and six [pm].”
Environmental factors such as the weather, smoke,
dust and paint also affected participants’ symptoms.
Participant 7 “I like, like going to watch the football,
but if it, if it’s a damp rainy cold night then I’m no
going. I’ll just say nah because I’ll feel really
horrendous the next day.”
There was no characteristic pattern to participants’
symptoms with the diurnal variation being highly
individual.
Theme 3: Personal measurement of symptoms

During the interviews it became clear that participants
monitor their symptoms in different ways. Participants
often expressed this in terms of the difference between a
good day and a bad day. Most participants (6/8) had
their own individual way of measuring how they are on
any given day.
Interviewer: is there anything else that you can
measure how bad you’re feeling on one specific day?
Participant 1: “It’s a strange one. My bra gets tight.
[laughs]”.
Participant 3 “I know I’m getting an infection if it
[phlegm] goes through a colour change and my pulse
rate goes up. My pulse rate is normally about 58/60
and that goes 70/75.”
Some participants (4/8) know when an exacerbation is
coming on because of symptoms that consistently occur
at the onset.
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Participant 2 “When I have an exacerbation, yes, I tend
first of all to start getting hot and cold flushes, …I then
start to become dizzy. I start to cough a lot more.”
The other participants had more heterogeneous, unpredictable events without characteristic symptoms at onset.
Theme 4: Quality of life

All of the participants agreed that the disease had a
major impact on their quality of life. Impacts on quality
life were diverse, taking in social embarrassment associated with cough and sputum, sleep disturbance, modification of activities and holiday plans, and anxiety or
concern about developing exacerbations.
Participants feel embarrassed about sputum production in public.
Participant 5 “I’m worried about that [coughing when
talking to someone] because 1) I don’t like to do it 2)
they might think its unhygienic and erm 3) I do think
its unhygienic myself.”
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get a wee bitty fed up so you munch a wee bitty more
and you put on a bit more weight that you’ve just
took off.”
The unpredictability of an exacerbation causes significant anxiety for participants and their families, particularly around planning travel and family events. For
example, the word anxiety was mentioned 21 times by a
single participant.
Theme 5: Control

Lack of control over symptoms was consistently reported (5/8) as a key impact of the disease. Control was
frequently (7/8) mentioned in interviews and only one
participant felt they were always in control of their condition. One participant cited control as the one thing
they would change about the condition if they could.
Participant 4 “ I don’t have control over my cough…I
mean you can grab the bottle of water and hope it
shuts up for a minute or two but it’s not, you know, I
don’t feel I control it all.”

Participants feel they have to explain their symptoms.
Participant 4 “I have come out of church a couple of
times and it upsets people because they think is she
going to die out there or whatever.”
Participant 5 “whoever it is will think you’re giving
them the bug of death or something you know.”

Regular exercise (4/8) and having antibiotics at home
to self-manage exacerbations made participants feel that
they had more control over their condition.
Participant 1 (regarding self-management with antibiotics at home) “And you feel as if you’ve got control. You
know, that you can do something. Cos if the doctor’s surgery is closed over the weekend, what do you do?”

Symptoms also cause participants to avoid certain
situations.

Exacerbations can take away the feeling of having control which can cause anxiety.

Participant 7 “I wouldnae (would not) want to go to
the pictures or a theatre… It would spoil other
people’s enjoyment.”

Participant 2 “Well I feel very dependent on others.
And that to some extent is debilitating. It’s almost
humiliating at times.”

Symptoms during the night can cause significant sleep
disturbance, with several participants sleeping in separate rooms to their partner so as not to disturb them.
Participant 2 “I do cough a lot…especially at night
time trying to get to sleep. That, erm, is a concern for
me, not to unduly disturb my wife.”
Symptom burden and seasonal and diurnal symptom
variation has forced many participants to modify their
daily activities.
Participant 7 “as I say you can’t go in the winter
months you cannae go out the walking that you do so
you’re confined to the house a wee bitty more, so you

Evaluation of questionnaires

Evaluation of existing questionnaires identified desirable
and undesirable characteristics (Fig. 2) for HRQL
questionnaires used in bronchiectasis. Participants commented on the extent to which questions were understandable and reflective of their experience, the extent to
which answer options gave them scope to express how
they felt and the layout of questions in terms of ease of
use and time taken for completion. Participants varied in
their knowledge of medical terms. For example, commonly used terms like wheeze were considered jargon
and poorly understood by many participants.
Figure 2 shows the aspects of questionnaires that participants did and did not value.

Dudgeon et al. BMC Pulmonary Medicine (2018) 18:81
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Fig. 2 Participants’ perspective on different health related quality of life and symptom questionnaires in bronchiectasis

Referring to specific questionnaires:

SGRQ- Participants reported that true and false answering method was very clear but gave too limited scope for
answering questions, and suggested the use of a baseline.
The questionnaire requires a recall time of 3 months
which concerned some participants.

CAT- The layout was praised for its simplicity and
ease of reading but there was disagreement as to
whether the visual scale from 0 to 5 was easy or difficult
to answer.
Participant 2 “I like the layout… It’s very visual.”

Participant 5 “again, the true and false, is just, it’s not,
you’re not giving enough information to people.”.

Participant 4 “I found it very difficult to judge erm,
which one, sort of, represented it”

Participant 4 “Over the past 3 months, in an average
week how many good days? Its, it’s a long time to
remember”

LCQ- The layout was criticised but compared with the
other questionnaires, the LCQ’s answers have numbers
and phrases which was considered favourable.

QolB- This was the most commonly preferred questionnaire (6/8 participants). The number of multiple
choice answers were viewed favourably when compared
to the true and false of the SGRQ and the seven choices
of the LCQ, but participants felt the questions were
sometimes ambiguous. While some participants felt that
seven choices were too many, others viewed the increased number of options as favourable.

Participant 6 “Well it gave you more choices, there
was, there was seven choices but it gave you much
more, you could more accurately describe what your
symptoms were.”
Overall, the strengths and weaknesses of the different
questionnaires from the bronchiectasis patient’s perspective is summarised in Fig. 3.

Participant 7 “During the past week indicate how
often you have felt well. Again relative to what?
What’s your baseline? The word “well”, is
meaningless. It is its meaningless. No I’m no as well
as I should be but am I as bad as I could be? No so
what’s well?”

Discussion
This qualitative study of symptom burden and quality of
life in bronchiectasis has identified a disconnect between
the classic symptoms of bronchiectasis (such as sputum
production, purulence and exacerbations) and the impact on patients’ quality of life. Our analysis suggests

Dudgeon et al. BMC Pulmonary Medicine (2018) 18:81

Page 7 of 10

Fig. 3 Graphical illustration of the strengths and weaknesses of the different QOL questionnaires based on participants’ evaluation

that what most strongly affects a patient’s quality of life
is highly personal to the individual, but includes an ability to feel in control of their symptoms, to achieve normal sleep and take part in social activities without
embarrassment. Anxiety and fear of exacerbations had a
major impact on quality of life.
These findings are important for clinical care, because
many of these are aspects that are not frequently explored
in a doctor-patient consultation. They are important for
the development of new therapies because treatments
aiming to improve quality of life need to be capable of addressing the major determinants of quality of life [21, 22].
Quality of life tools are used in clinical practice and in
clinical trials to measure disease impact and response to
therapy. We conducted what to the best of our knowledge is the only comparative “preference” study relating
to quality of life tools in bronchiectasis. This analysis
found that each of the questionnaires have different
strengths and weaknesses. Discussion of these has
allowed us to develop a framework for the “perfect”
quality of life tool from a bronchiectasis patient’s perspective. We identified that the quality of life bronchiectasis questionnaire was the most frequently preferred
questionnaire from a patient perspective. It should be
noted that the clinical value of a questionnaire includes
its repeatability, responsiveness and clinical utility and
that patient preference and ease of use is only one aspect
of the evaluating a questionnaire [3, 4].

An interesting finding was disparity between how patients describe symptoms and how they are evaluated in
questionnaires. A question may try to quantify exercise
limitation in terms of mild or moderate difficulty, whereas
patients do not think about symptoms in this way.
Patients were consistently more focussed on “change from
baseline” or differences between what they can achieve
and what they want to achieve, which is highly individual.
It is intuitively correct, and was expressed by the majority
of patients, that you cannot accurately quantify something
without a frame of reference. Patients find it much more
straightforward to say they are “worse than usual” than to
say they have “moderate difficulty” carrying out a task,
without a frame of reference for how much difficulty a
person without bronchiectasis might experience.
It is not surprising that bronchiectasis symptoms and
quality of life determinants are heterogeneous because
the disease itself is heterogeneous. It is caused by a
range of underlying disorders, affecting all age groups
and having a highly variable clinical course [23–26]. This
emphasises one of the key findings of this research- it
may be impossible to fully capture disease impact with
categorical scales that do not account for patient’s highly
variable baseline symptoms, expectations and comorbidities [22, 26]. As mentioned above, patients reported that anchoring questions within patients own
baseline function could provide a solution to this heterogeneity. An example of an anchored question would be:
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How is your breathlessness at the moment?






My
My
My
My
My

breathless is much better than normal
breathless is better than normal
breathless is normal for me
breathlessness is worse than normal for me
breathlessness is much worse than normal

compared to an unanchored question such as:
Walking up a flight of stairs makes me feel breathless.
 True
 False

Our study suggested the “perfect” questionnaire would
use both anchored and unanchored questions to establish the patients baseline with a second question or set
of questions to establish change from baseline.
There are similarities between our findings and those
of qualitative studies in COPD and asthma in terms of
symptom burden, anxiety, the benefit of exercise, control
and self monitoring [27, 28]. It is interesting to note that
the worry of asthma attacks is similar to that of exacerbations in bronchiectasis in impacting quality of life
even when patients are not experiencing symptoms. Although it was not identified as a major theme, control
was discussed in both the COPD and asthma studies.
Similar to the current study, it was mentioned in a number of contexts: for example in asthma patients not being able to control the external environment leading to
exposure to triggers and in COPD patients trying to take
control of their condition.
Self monitoring differed between asthma and bronchiectasis patients. Whereas asthma patients are able to use the
objective measure of peak expiratory flow rate, bronchiectasis patients have no objective measurement of their
symptoms. As a result, self monitoring tends to be more
subjective, and more individualised in bronchiectasis.
The COPD study reported that objective measurement
of severity does not correlate with patient experience. The
authors hypothesise that this may be attributable to variations in coping strategies and self management, and that
patients with poor quality of life scores may be most suitable for non pharmacological interventions. The use of
data measuring patient reported impact on quality of life
in guiding management is an interesting suggestion, particularly as medicine and clinical research transition from
a traditional paternalistic style to a patient led model.
Another qualitative study compared 3 quality of life
questionnaires used in asthma [29]. Participants identified missing and irrelevant content when assessing questionnaires as weaknesses. Similar to the current study,
confusing questions were identified as a weakness in several questionnaires and the questionnaire preferred by
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participants was one that covered both medical and psychosocial impact of disease. This is in line with our findings on how bronchiectasis impacts quality of life.
Therefore our findings are consistent with work in
other chronic respiratory conditions but with disease
specific features because of the subtle differences in the
combination of symptoms present in each disease.
Limitations of this study must be acknowledged.
This is a qualitative study and as is typical of such
studies the sample size is small. This study is single
centre and it is known that bronchiectasis can be
quite heterogeneous across different healthcare
systems. Nevertheless our patient population is
typical/representative in terms of demographics of
European bronchiectasis cohorts. [26, 30, 31] A small
number of patients had previously completed questionnaires such as the QOL-B as part of clinical research studies and so we acknowledge prior
experience as a potential source of bias. The length
of interview and timing of interviews during working
hours may have skewed the population towards older,
retired participants. Nevertheless, as the average age
of bronchiectasis patients is 65–70 years, we do not
regard this as major bias [31, 32].

Conclusions
This study has characterised bronchiectasis symptom burden and its impact on quality of life and identified scope for
improving existing health related quality of life questionnaires. [32] The framework we have developed can be used
to evaluate future HRQL questionnaires for bronchiectasis.
Abbreviations
CAT: COPD assessment test; COPD: Chronic obstructive pulmonary disease;
CT: Computed tomography; FEV1: Forced expiratory volume in 1 s;
HRQL: Health related quality of life; LCQ: Leicester cough questionnaire; QolB: Quality of life bronchiectasis; SGRQ: St Georges Respiratory Questionnaire
Acknowledgements
We acknowledge the European Lung Foundation and the EMBARC/ELF
patient advisory group for providing input into study design, analysis and
interpretation. We also acknowledge Professor Sara Marshall for assistance
with study design and interpretation.
Funding
Supported by the European Respiratory Society Clinical Research
Collaboration (EMBARC).
Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.
Author contributions
JDC conceived the study, supervised the study and wrote the manuscript.
MLC contributed to study design, recruited participants, contributed to
literature review and wrote the manuscript. EKD performed data collection,
analysed the data and wrote the manuscript. All authors read and approved
the final manuscript.

Dudgeon et al. BMC Pulmonary Medicine (2018) 18:81

Ethics approval and consent to participate
The study was approved by the North West Ethics Committee- approval number
16-NW-0100. All patients provided written informed consent for participate.
Competing interests
JDC reports grant support from AstraZeneca, Boehringer-Ingelheim, Bayer
Healthcare, Grifols, Glaxosmithkline and Pfizer Ltd. outside the submitted
work. MLC and EKD report no conflicts of interest.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Scottish Centre for Respiratory Research, University of Dundee, Ninewells
Hospital and Medical School, Ninewells Drive, Dundee DD1 9SY, Scotland.
2
Division of Molecular and Clinical Medicine, University of Dundee, Dundee
DD1 9SY, UK.
Received: 17 March 2017 Accepted: 25 April 2018

References
1. Quint JK, Millett ERC, Joshi M, Navaratnam V, Thomas SL, Hurst JR, Smeeth L,
Brown JS. Changes in the incidence, prevalence and mortality of
bronchiectasis in the UK from 2004 to 2013: a population-based cohort
study. Eur Respir J. 2016;47:186–93.
2. Chalmers JD, McHugh BJ, Doherty CJ, Govan JRW, Kilpatrick DC, Hill AT.
Mannose binding lectin deficiency and disease severity in non-CF
bronchiectasis: a prospective study. Lancet Respiratory Medicine. 2013;1(3):
175–274.
3. Wilson CB, Jones PW, O’Leary CJ, Cole PJ, Wilson R. Validation of the St.
George’s respiratory questionnaire in bronchiectasis. Am J Respir Crit Care
Med. 1997;156:536–41.
4. Quittner AL, O’Donnell AE, Salathe MA, Lewis SA, Li X, Montgomery AB,
O’Riordan TG, Barker AF. Quality of Life Questionnaire-Bronchiectasis: final
psychometric analyses and determination of minimal important difference
scores. Thorax [Internet]. 2015;70:12–20. Available from: https://doi.org/10.
1136/
5. Wong C, Jayaram L, Karalus N, Eaton T, Tong C, Hockey H, Milne D,
Fergusson W, Tuffery C, Sexton P, Storey L, Ashton T. Azithromycin for
prevention of exacerbations in non-cystic fi brosis bronchiectasis
(EMBRACE): a randomised, double-blind, placebo-controlled trial. Lancet.
2012;380:660–7.
6. Birring SS, Prudon B, Carr AJ, Singh SJ, Morgan MDL, Pavord D. Develpoment
of a symptom specific health status measure for patietns with chronic cough:
Leicester cough questionnaire (LCQ). Thorax. 2003;58:339–43.
7. Murray MP, Turnbull K, MacQuarrie S, Pentland JL, Hill AT. Validation of the
Leicester cough questionnaire in non-cystic bronchiectasis. Eur Respir J.
2009;34:125–31.
8. Jones PW, Quirk FH, Baveystock CM. The St Georges Respiratory
Questionnaire. Respir Med. 1991;85(suppl B):25–31.
9. Jones PW, Harding G, Berry P, Wiklund I, Chen WH, Kline LN. Development
and first validation of the COPD assessment test. Eur Respir J. 2009;34(3):
648–54.
10. Quittner AL, Marciel KK, Salathe MA, O'Donnell AE, Gotfried MH, Ilowite JS,
Metersky ML, Flume PA, Lewis SA, McKevitt M, Montgomery AB, O'Riordan
TG, Barker AF. A preliminary quality of life questionnaire-bronchiectasis: a
patient-reported outcome measure for bronchiectasis. Chest. 2014;146(2):
437–48.
11. Barker AF, O’Donnell AE, Flume P, Thompson PJ, Ruzi JD, De Gracia J,
Boersma WG, De Soyza A, Shao L, Zhang J, Haas L, Lewis SA, Leitzinger S,
Montgomery AB, McKevitt MT, Gossage D, Quittner AL, O’Riordan TG.
Aztreonam for inhalation solution in patients with non-cystic fibrosis
bronchiectasis (AIR-BX1 and AIR-BX2): two randomised double-blind,
placebo-controlled phase 3 trials. Lancet Respir Med. 2014;2:738–49.
12. Supple D, Roberts A, Hudson V, Masefield S, Fitch N, Rahmen M, Flood B, de
Boer W, Powell P, Wagers S. From tokenism to meaningful engagement:
best practices in patient involvement in an EU project. Research
Involvement and Engagment. 2015;1:5.

Page 9 of 10

13. Bilton D, Tino G, Barker AF, Chambers DC, De Soyza A, Dupont LJ,
O’Dochartaigh C, Van EHJ H, Vidal LO, Welte T, Fox HG, Wu J, Charlton B.
Inhaled mannitol for non-cystic fibrosis bronchiectasis: a randomised,
controlled trial. Thorax [Internet]. 2014;69:1073–9.
14. Haworth CS, Foweraker JE, Wilkinson P, Kenyon RF, Bilton D. Inhaled colistin
in patients with bronchiectasis and chronic pseudomonas aeruginosa
infection. Am J Respir Crit Care Med. 2014;189:975–82.
15. Altenburg J. Effect of Azithromycin Maintenance Treatment on Infectious
Exacerbations Among Patients With Non – Cystic Fibrosis Bronchiectasis.
Jama [Internet]. 2013;309:1251–9.
16. De Soyza A, Pavord I, Elborn JS, Smith D, Wray H, Puu M, Larsson B, Stockley
R. A randomised, placebo-controlled study of the CXCR2 antagonist
AZD5069 in bronchiectasis. Eur. Respir. J. 2015;46:1021–32.
17. Aliberti S, Lonni S, Dore S, McDonnell MJ, Goeminne PC, Dimakou K, Fardon TC,
Rutherford R, Pesci A, Restrepo MI, Sotgiu G, Chalmers JD. Clinical phenotypes in
adult patients with bronchiectasis. Eur Respir J. 2016;47:1113–22.
18. Strauss A, Corbin J. Basics of qualitative research: techniques and
procedures for developing grounded theory. 2nd ed. London: Sage
Publications; 1998.
19. Charmaz K. Constructing grounded theory: a practical guide through
qualitative analysis. London: Sage Publications; 2006.
20. Brill SE, Patel AR, Singh R, Mackay AJ, Brown JS, Hurst JR. Lung function,
symptoms and inflammation during exacerbations of non-cystic fibrosis
bronchiectasis: a prospective observational cohort study. Respir Res. 2015;16:
16. https://doi.org/10.1186/s12931-015-0167-9.
21. Mandal P, Chalmers JD, Graham C, Harley C, Sidhu MK, Doherty C, Govan
JW, Sethi T, Davison DJ, Rossi AG, Hill AT. Atorvastatin as a stable treatment
in bronchiectasis: a randomised controlled trial. Lancet Respiratory
Medicine. 2014;2(6):455–63.
22. McDonnell MJ, Aliberti S, Goeminne PC, Restrepo MI, Pesci A, Dupont LJ,
Fardon TC, Wilson R, Loebinger MR, Skrbic D, Obradovic D, De Soyza A,
Ward C, Laffey JG, Rutherford R, Chalmers JD. Co-morbidities and the risk of
mortality in patients with bronchiectasis. An international cohort study.
Lancet Respiratory Medicine. 2016;4(12):969–79.
23. Lonni S, Chalmers JD, Goeminne PC, McDonnell MJ, Dimakou K, De Soyza
A, Polverino E, Van De Kerkhove C, Rutherford R, Davison J, Rosales E, Pesci
A, Restrepo MI, Torres A, Aliberti S. Etiology of non-cystic fibrosis
bronchiectasis in adults and its correlation to disease severity. Ann Am
Thorac Soc. 2015;12:1764–70.
24. Chalmers JD, Moffitt KL, Suarez-Cuartin G, Sibila O, Finch S, Furrie E, Dicker
A, Wrobel K, Elborn JS, Walker B, Martin SL, Marshall SE, Huang JT-J, Fardon
TC. Neutrophil Elastase Activity is Associated with Exacerbations and Lung
Function Decline in Bronchiectasis. Am. J. Respir. Crit. Care Med. [Internet]
2016.
25. Chalmers JD, Goeminne P, Aliberti S, McDonnell MJ, Lonni S, Davidson J,
Poppelwell L, Salih W, Pesci A, Dupont LJ, Fardon TC, De Soyza A, Hill AT.
The bronchiectasis severity index an international derivation and validation
study. Am J Respir Crit Care Med. 2014;189:576–85.
26. McDonnell MJ, Aliberti S, Goeminne PC, Dimakou K, Zucchetti SC, Davidson
J, Ward C, Laffey JG, Finch S, Pesci A, Dupont LJ, Fardon TC, Skrbic D,
Obradovic D, Cowman S, Loebinger MR, Rutherford RM, De Soyza A,
Chalmers JD. Multidimensional severity assessment in bronchiectasisanalysis of 7 European Cohorts. Thorax. 2016; in press
27. O’Conor R, Martynenko M, Gagnon M, Hauser D, Young E, Lurio J,
Wisnivesky JP, Wolf MS, Federman AD, SAMBA investigators. A qualitative
investigation of the impact of asthma and self- management strategies
among older adults. J Asthma. 2017;54(1):39–45.
28. Brien SB, Lewith GT, Thomas M. Patient Coping Strategies in COPD Across
Disease Severity and Quality of Life: a Qualitative Study. NPJ Primary Care
Respiratory Medicine. 2016;26:16051.
29. Apfelbacher CJ, Jones CJ, Frew A, et al. Validity of three asthma- specific
quality of life questionnaires: the patients’ perspective. BMJ Open. 2016;6:
e011793.
30. Chalmers JD, Aliberti S, Polverino E, Vendrell M, Crichton M, Loebinger M,
Dimakou K, Clifton I, van der Eerden M, Rohde G, Murris-Espin M, Masefield
S, Gerada E, Shteinberg M, Ringshausen F, Haworth C, Boersma W,
Rademacher J, Hill AT, Aksamit T, O’Donnell A, Morgan L, Milenkovic B,
Tramma L, Neves J, Menendez R, Paggiaro P, Botnaru V, Skrgat S,
Wilson R, et al. The EMBARC European Bronchiectasis Registry: protocol
for an international observational study. ERJ Open Res. [Internet]. 2016;2
81–2015-81–2015.

Dudgeon et al. BMC Pulmonary Medicine (2018) 18:81

31. Finch S, McDonnell MJ, Abo-Leyah H, Aliberti S, Chalmers JD. A
comprehensive analysis of the impact of Pseudomonas aeruginosa
colonisation on prognosis in adult bronchiectasis. Ann Am Thorac Soc.
2015;12(11):1602–11.
32. Aliberti S, Masefield S, Polverino E, De Soyza A, Loebinger MR, Menendez R,
Ringshausen FC, Vendrell M, Powell P, Chalmers JD. Research priorities in
bronchiectasis: a consensus statement from the EMBARC clinical research
collaboration. Eur Respir J. 2016;48(3):632–47.

Page 10 of 10

