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Abstract

Background: In the absence of clarity in national guidelines, this study aimed to reach a consensus among experts in chronic obstructive
pulmonary disease (COPD) regarding when medication should be initiated or changed in patients demonstrating a gradual decline. 

Methods: An electronic three-stage Delphi exercise was undertaken with 37 leading UK experts in COPD. The panel submitted criteria
which they scored in subsequent rounds. Consensus was defined as >80% of the panel scoring an item as important.   

Results: Consensus was reached on seven criteria: decreased exercise tolerance (97%); increased breathlessness at rest or on exertion
(97%); quality of life impairment (91%); low or reduced oxygen saturations based on pulse oximetry readings (86%); ability to perform
activities of daily living independently (85%); increase in sputum (80%); and increase in wheeze (80%).  

Conclusions: These criteria could be used to guide clinical practice. Empirical research is now required to test their reliability and validity.  
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Introduction
Chronic obstructive pulmonary disease (COPD) is characterised
by airflow obstruction, which is usually progressive. Respiratory
symptoms include breathlessness on exertion, chronic cough,
regular sputum production, frequent winter ‘bronchitis’ and
wheeze.1 Although COPD is a preventable and treatable
disease,2 worldwide it is the seventh leading cause of lost
Disability Adjusted Life Years and is projected to rank fifth in
2030.3 The burden of COPD on the healthcare system in the UK
is high.4 It has been estimated that the annual direct cost of
COPD in the UK is £819 per patient, which is 2.5 times higher
than the estimated direct cost per patient of asthma.5 As these
high costs are mainly due to emergency unscheduled care, the

burden of COPD may therefore be reduced by increasing the
proportion of patients receiving effective care in scheduled
consultations.5

In the UK the majority of care of people with COPD is
managed by a range of healthcare professionals in the primary
care setting. The expectation is that treatment decisions will be
based on either national or international guidelines. The National
Institute for Health and Clinical Excellence (NICE) guidelines for
COPD1 recommend that the assessment of COPD should take
into account the presence of symptoms, clinical signs, the results
of spirometry, and the frequency of exacerbations. The
guidelines further recommend that medication should be
initiated or changed in ‘patients who remain symptomatic’.
Similarly, the Global Initiative for Chronic Obstructive Lung
Disease guidelines,2 developed through a series of consensus
meetings, state that symptoms and objective measures of
airflow limitation should be monitored to determine when to
modify therapy. Neither guideline specifies exactly which criteria
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clinicians might use to determine whether a patient is
‘symptomatic’. This may lead to both uncertainty and variations
in clinical practice, as guidelines are most likely to be followed
when they are easy to understand.6

The primary aim of this study was to reach a consensus
among experts in COPD regarding the criteria that would aid
decision-making when initiating or changing COPD medication
in patients who are increasingly becoming chronically
symptomatic but who have not experienced an acute
exacerbation. These criteria would inform future empirical
research and, in turn, clarify national guidelines. A secondary
aim was to explore whether this consensus could include the
views of primary and secondary care clinicians or whether these
need to be considered separately. 

Methods 
Participants   
Participants were an expert panel of experienced primary and
hospital healthcare prescribers of COPD medication (nurses,
doctors and pharmacists) who were either members of a
national COPD guideline committee (listed in Appendix 1,
available online at www.thepcrj.org) or were identified by at
least one guideline committee member as being a specialist in
COPD. They were recruited from both primary and hospital
care health settings to ensure that the list of important criteria
to consider when changing or initiating COPD medication
was applicable across a range of disease severities.  

In keeping with other similar studies,7,8 ethical approval
was not needed for this study as participants were clinicians
recruited from national guideline committees.

There is no agreed definition of when consensus has been
reached using the Delphi method. We therefore selected the
common criteria of consensus of a prespecified percentage of
the panel agreeing that a sign or symptom is important.9

More specifically, consensus was defined a priori as at least
80% of the expert panel scoring an item as 4 or 5 on a 5-
point scale ranging from 1 (least important to consider) to 5
(most important to consider). This high percentage level was
chosen as it has previously been suggested that 75% is the
minimum level;10 also, because this topic is important and
directly related to patient care, we were keen that the results
of this Delphi study only included those criteria that most of
the expert panel agreed should be considered.
Delphi process    
A three-stage electronic Delphi study9 was undertaken
between March and July 2009 using an online survey tool
(http://www.surveymonkey.com/). This involved three
electronic questionnaires which were completed quasi-
anonymously by panel members (i.e. responses were known
to the researcher but not to other panel members). After each
round the data were aggregated at group level and structured

feedback was given to the panel. 
This methodology was used as it provides a useful way of

identifying and measuring uncertainty in medical and health
services research, and provides a means of harnessing the
insights of appropriate experts where published information
is inadequate.11 The Delphi method has the advantage over
group consensus methods such as the nominal group
technique of allowing responses to be quasi-anonymous. This
enables panel members to develop their viewpoint through
reflection on the data obtained in the previous round, rather
than being swayed by dominant members of the group.
However, a danger of this quasi-anonymity is that it may lead
to lack of accountability of views, although this is unlikely
when panel members are experts in their field.12 The Delphi
method is also less likely than group consensus methods to
result in ‘risky-shifts’ (extreme views developed through the
process of discussion of the topic as a group).13 It also has the
very practical advantage that it avoids the logistical challenges
of bringing together a large group of experts in one place. 
Round 1 
In this round a list of relevant signs and symptoms was
obtained by requesting panel members to ‘list the signs and
symptoms you think should prompt the initiation or change
of treatment in a routine COPD consultation’. In order not to
be too restrictive at this stage of the Delphi process, no
further instructions were given and the term ‘treatment’ was
not defined. The submitted signs and symptoms were
collated and then categorised into groups of related criteria
by the clinical advisory group (two primary care nurses with
expertise in COPD and a hospital respiratory physician). The
clinical advisory group also identified similar criteria that had
been described using different terminology. These were
collated under the most commonly used term; otherwise the
exact terms used by panel members were included in Round
2. Criteria that the clinical advisory group advised would not
directly lead to the initiation or change of pharmacological
treatment were excluded from Round 2. Also, as this study
aimed to investigate changes in the treatment of routine
COPD consultations rather than as a result of exacerbations,
signs and symptoms that directly related to exacerbations
were also excluded by the clinical advisory group.
Round 2 
In this round a questionnaire was devised using data from
Round 1 and electronically sent to the panel. The panel were
requested to ‘score signs/symptoms highly that you think a
generalist clinician should normally consider when initiating
or changing COPD medication (irrespective of other
symptoms or co-morbidities that might be present in
individual patients)’. They were also requested to ‘tailor your
answers to a routine follow-up consultation – i.e. not
following an exacerbation’. The expert panel scored the
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criteria on a 5-point Likert scale (1=least important, 5= most
important). The order of the criteria was randomised between
subjects to prevent a question-ordering effect. Panel
members were invited to write questions and comments on
the questionnaire. 
Round 3 
In this round the questionnaire was refined based on the data
from the previous round. The descriptive quantitative data,
together with questions and comments submitted in the
previous round, were electronically sent to the panel. They
were also notified of any changes made to the questionnaire
items as a result of the panel’s comments.  Lastly, each panel
member was reminded of the score they gave in Round 2 for
each sign or symptom. The panel member was requested to

read the results of Round 2 and then complete the Round 3
questionnaire. The instructions for completion of the Round 3
questionnaires were the same as for Round 2. 

Up to two reminder emails prompting completion were
sent after three weeks to panel members who had not
responded. Each round was closed after four weeks.

Results
The final panel consisted of 37 COPD experts; 21 of 33
national COPD guideline committee members accepted our
invitation to participate (response rate 64%) while 16 of the
21 COPD experts identified by a guideline committee member
accepted the invitation (response rate 76%). Thirty-seven
COPD experts completed Round 1, 35 completed Round 2,

Least important Most important

1 2 3 4 5

General Signs and Symptoms

Increased respiratory rate 2 (6) 1 (3) 6 (18) 9 (26) 16 (47)

Chest tightness 0 (0) 5 (15) 9 (26) 14 (41) 6 (18)

Chest signs and sounds on auscultation 4 (12) 6 (18) 10 (29) 11 (32) 3 (9)

Chest pain 3 (9) 7 (21) 11 (32) 11 (32) 2 (6)

Cough and Wheeze

Increase in wheeze 0 (0) 4 (12) 3 (8) 23 (68) 4 (12)

Increase in cough 0 (0) 2 (5) 7 (21) 21 (62) 4 (12)

Chronic productive cough 2 (5) 6 (18) 17 (50) 5 (15) 4 (12)

Activity Limitation

Decreased exercise tolerance 0 (0) 0 (0) 1 (3) 11 (32) 22 (65)

Quality of life impairment 1 (3) 0 (0) 2 (6) 19 (56) 12 (35)

Ability to perform activities of daily living independently 0 (0) 1 (3) 4 (12) 10 (29) 19 (56)

Easily fatigued 1 (3) 3 (9) 10 (29) 16 (47) 4 (12)

Sputum

Increase in sputum 0 (0) 3 (8) 4 (12) 20 (59) 7 (21)

Change in colour or viscosity of sputum 0 (0) 3 (8) 5 (15) 8 (24) 18 (53)

Difficulty in expectorating sputum 0 (0) 1 (3) 10 (29) 17 (50) 6 (18)

Degree of breathlessness

Increased breathlessness at rest or on exertion 1 (3) 0 (0) 0 (0) 5 (15) 28 (82)

Increase in MRC dyspnoea scale score to >3 0 (0) 1 (3) 14 (41) 11 (32) 8 (24)

Increased short-acting bronchodilator use 1 (3) 3 (9) 14 (41) 14 (41) 2 (6)

Orthopnoea 8 (26) 6 (19) 8 (26) 5 (16) 4 (13)

Objective Measurements

Low or reduced oxygen saturations based on pulse oximetry readings 0 (0) 0 (0) 5 (14) 6 (18) 23 (68)

FEV1 <50% predicted 1 (3) 1 (3) 13 (86) 13 (86) 6 (18)

Reduction in FEV1 3 (9) 2 (6) 17 (50) 11 (32) 1 (3)

FEV1: forced expiratory volume in one second.

Table 1. Distribution of panels’ scores following Round 3 (n,%).

Copyright PCRS-UK - reproduction prohibited

http://www.thepcrj.org

Cop
yri

gh
t P

rim
ary

 C
are

 R
es

pir
ato

ry 
Soc

iet
y U

K 

Rep
rod

uc
tio

n p
roh

ibi
ted

http://www.thepcrj.org
http://www.thepcrj.org


J Upton et al.

158PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

and 34 completed all three rounds (92% completion rate).
Eighteen of these 34 were based in primary care (12 doctors
and six nurses) and 16 were hospital-based (seven doctors,
eight nurses and one pharmacist).
Results of the rounds 
Criteria included in rounds
Panel members submitted 99 criteria in the first round. These
were grouped into six broad categories of relevant criteria by
the clinical advisory group: general signs and symptoms;
cough and wheeze; activity limitation; sputum; objective
measures; and degree of breathlessness. The clinical advisory
group excluded criteria not directly related to initiating or
changing specific COPD treatment of patients (these are listed
in online Appendix 2). The clinical advisory group also
excluded similar terms for the same sign or symptom. This
resulted in 25 criteria being included in the Round 2

questionnaire. These criteria were commented on by the
panel, resulting in the number of criteria included in Round 3
being reduced to 21.

The distribution of the panel’s scores for each of the
criteria is shown in Table 1. The panel reached a consensus
that seven of these criteria were important to consider when
initiating or changing medication in COPD patients who are
demonstrating a gradual decline (Table 2). The attributed
importance of the remaining symptoms is shown separately
for primary and hospital care experts in Table 3.  

Discussion
This study aimed to clarify the national guidelines for COPD by
establishing specialist consensus on the criteria that should be
considered when initiating or changing respiratory medication
in a patient who is demonstrating a gradual decline. The panel

Primary care Secondary care Combined
n (%) n (%) n (%)

Increased breathlessness at rest or on exertion 17 (94) 16 (100) 33 (97)

Decreased exercise tolerance 18 (100) 15 (94) 33 (97)

Quality of life impairment 17 (95) 14 (88) 31 (91)

Low or reduced oxygen saturations based on pulse oximetry readings 14 (78) 15 (94) 29 (86)

Ability to perform activities of daily living independently 13 (72) 16 (100) 29 (85)

Increase in sputum 15 (83) 12 (75) 27 (80)

Increase in wheeze 13 (72) 14 (87) 27 (80)

Table 2. Criteria on which consensus was reached (number (%) of experts who rated a sign or symptom 4 or 5).

Primary care Secondary care Combined
n (%) n (%) n (%)

Change in colour or viscosity of sputum 12 (67) 14 (88) 26 (77)

Increase in cough 13 (72) 12 (76) 25 (74)

Increased respiratory rate 14 (78) 11 (69) 25 (73)

Difficulty expectorating sputum 12 (66) 11 (69) 23 (68)

Chest tightness 8 (44) 12 (75) 20 (59)

Easily fatigued 9 (50) 11 (69) 20 (59)

FEV1 <50% predicted 12 (66) 7 (44) 19 (56)

Increase in MRC dyspnoea scale score to >3 11 (61) 8 (51) 19 (56)

Increased short-acting bronchodilator use 6 (34) 10 (62) 16 (47)

Chest signs on auscultation 7 (39) 7 (44) 14 (41)

Chest pain 7 (39) 6 (38) 13 (38)

Reduction in FEV1 8 (45) 4 (25) 12 (35)

Orthopnoea 4 (26) 5 (33) 9 (29)

Chronic productive cough 5 (28) 4 (25) 9 (27)

FEV1: forced expiratory volume in one second.

Table 3. Criteria on which no consensus was reached (number (%) of experts who rated sign or symptoms as 4 or 5).
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reached consensus on seven items: increased breathlessness at
rest or on exertion; decreased exercise tolerance; quality of life
impairment; low or reduced oxygen saturations based on pulse
oximetry readings; ability to perform activities of daily living
independently; increase in sputum; and increase in wheeze. 
Strengths and limitations of the study 
A major strength of this Delphi exercise is that high response
and completion rates were obtained from panel members who
were recruited from national COPD committees or put forward
by them. The findings are therefore representative of the views
of leading primary and hospital care experts in COPD in the UK.
As panel members are experts in their field, these views are
likely to be based on best evidence; however, they will also be
influenced by other factors such as their training and local
practice circumstances. 

This list of criteria reflects real practice but needs to be
investigated in future research studies in order to provide a list
of well-defined criteria which clinicians can use in clinical
practice when determining if a patient is symptomatic. Future
research should also investigate when these changes should be
made, and whether these criteria might inform more general
changes in the management of COPD or should only be used
to guide the prescription of medication. 

A strength of this study is that it has facilitated consensus
to be reached by leading experts based on their clinical
experience. However, a limitation of this methodology is that
the validity and reliability of these findings are not known.
Further research is therefore required to investigate whether
the use of these criteria in assessing patients with COPD
improves patient outcomes. Further research should also
determine whether all seven criteria should be used, or
whether this list can be further reduced without compromising
patient care. 
Clinical implications 
Most of the criteria agreed by this panel of COPD experts were
similar to those identified in the development of the COPD
Assessment Test (CAT)14 as being important to patients. An
exception to this was pulse oximetry. This may have been
included by the panel as national guidelines state that oxygen
therapy should be assessed in patients with oxygen saturations
≤92% breathing air.1

Fourteen signs and symptoms were given a high
importance score (>4), but less than 80% agreed they were
important. This lack of consensus illustrates the need to clarify
the guidelines. One of these criteria was the performance of
spirometry. Clearly spirometry is essential in making the
diagnosis of COPD and for classifying the severity of the
disease,1 but it is noteworthy that it was not included in the
final list of criteria agreed by the expert panel for being useful
in changing medication. This may reflect the lack of definitive
evidence that inhaled corticosteroids (ICS) have any clinically

significant effect on the decline in forced expiratory volume in
one second (FEV1) in COPD patients in the long term.15 NICE
guidance states that the aim of treatment with ICS is to slow
the decline in health status and not to improve lung function
per se.1 However, one of the three clinical indicators for the
management of COPD included in the Quality Outcomes
Framework – which provides financial incentives to general
practitioners for the performance of key tasks
(http://www.qof.ic.nhs.uk/) – is ‘the percentage of patients
with COPD with a record of FEV1 in the previous 15 months’.
This suggests that some aspects of the COPD QOF criteria do
not reflect guidelines and should be re-considered. 

Future policy should address the discrepancy between the
criteria that COPD experts agree should be considered and
those for which general practices are reimbursed within the
QOF. Research is required to determine how the
recommendations made by this panel of COPD experts should
be implemented in clinical practice.

Conclusion
Leading experts in COPD reached a consensus on seven criteria
that would provoke a decision to initiate or change the
pharmacological treatment of patients who are demonstrating
a gradual decline. There were also several criteria on which the
panel did not reach consensus (e.g. spirometry). This list of
criteria reflects real practice but needs to be investigated in
future empirical research studies in order to provide a valid and
reliable list of well-defined criteria which clinicians can use in
clinical practice when determining if a patient is ‘symptomatic’.
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Appendix 1.  List of national COPD guideline committees.

• British Thoracic Society Consortium

• COPD National Service Framework

• Improving and Integrating Health Services in the NHS; National Institute for Health and Clinical Excellence

• Global Initiative for COPD

• National COPD Resources and Outcomes Project

• The  Primary Care Respiratory Society UK (formerly the General Practice Airways Group)
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Appendix 2.  Criteria submitted in Round 1 by panel but excluded from Round 2.

Not directly related to changing or initiating COPD treatment 

• New onset ankle oedema 

• Increasing ankle oedema 

• Fluid retention

• Depression 

• Anxiety 

• Social isolation 

• Change in psychological well-being 

• Mood changes 

• Change in appetite

• Increased lethargy/lack of energy

• Increase in exacerbations 

• Two or more exacerbations in a year 

• Future risk of exacerbations 

• Hospital admissions 

• Frequent antibiotic/steroid use
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