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Summary
Background: British Thoracic Society (BTS) guidelines for chronic obstructive
pulmonary disease (COPD) management are a consensus view and their impact on
patients is unknown.
Aim: To determine the impact of the BTS COPD guidelines on patients’ health status,
healthcare resource use and health-related quality of life (HRQL).
Design and setting: This was an observational, parallel group, cluster-controlled
study comparing patients who were managed in general practices according to BTS
guidelines (active practices) or usual care (control practices).
Methods: 13 active and 13 matched control practices participated in the study.
Patients completed the St. George’s Respiratory Questionnaire (SGRQ) and Short
Form 36 (SF-36) at their screening visit and 12 months later during which time their
airway function was measured. Healthcare resource use and drug utilisation data
during the study period were also recorded.
Main outcome measures & results: 279 and 230 patients from active and control
practices respectively were eligible for analysis. No significant differences in airway
function were detected between patients managed at active and control practices.
There were no significant differences in healthcare resource use and disease-specific
quality of life indicators as measured by the SGRQ. There were some significant
differences in health status between patients managed at active practices compared
with controls as measured by the SF-36.
Conclusion: Patients managed in general practice according to BTS guidelines
experienced minor improvements in health status. Treatment strategy had no
detectable impact on patients’ airway function and healthcare resource use.
© 2005 General Practice Airways Group. Published by Elsevier Ltd. All rights
reserved.
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Introduction

Chronic obstructive pulmonary disease (COPD)
is a chronic condition causing persistent and
progressive breathlessness which can greatly impair
the ability to lead a normal life. Smoking is the
major risk factor and nearly all sufferers are over
35 years of age [1]. The prevalence of diagnosed
COPD in the UK has been estimated at 2%, and a
further 2% are thought to remain undiagnosed [1].
COPD is the fifth most common cause of death in
England and Wales, accounting for approximately
30,000 deaths per annum [1].

A diagnosis of COPD can only be established
by objective measurement, preferably using
spirometry [1,2]. Unlike asthma, airflow limitation
in COPD, as measured by forced expiratory
volume in one second (FEV1), is persistently
abnormal [2]. Management of COPD consumes vast
healthcare resources [3]. However, treatment with
bronchodilators can improve both symptoms and
measured airflow limitation [4—6]. Nevertheless,
treatment is largely symptomatic and many
interventions are aimed at improving health-
related quality of life (HRQL).

Several guidelines exist for the management of
COPD including those by the British Thoracic Society
(BTS) and European Respiratory Society (ERS)
[2,7]. Last year, new guidelines for England and
Wales were published by the National Institute for
Clinical Excellence (NICE) [1]. The BTS management
guidelines provide recommendations for optimum
practice. However, the advice is a consensus view
and it is unclear whether these recommendations
lead to an improvement in the HRQL of patients.
HRQL measurement is now an established method
for assessing the management of patients with
chronic lung disease [8]. It permits an estimate of
the overall effect of treatment and can provide
an indicator of the potential clinical significance
of a management strategy. Accordingly, this
observational study aimed to determine whether
patients who are managed according to the BTS
guidelines experience a better HRQL and use
fewer healthcare resources than patients who are
managed according to usual clinical practice.

Methodology

Study design

This was an observational, parallel group, cluster-
controlled study with the primary aim of measuring
the HRQL of patients with COPD who were managed
in general practices according to either the BTS

guidelines [2] or usual clinical practice over a
period of one year. A secondary objective was
to measure patients’ healthcare resource use and
airway function over the same period.

Selection of general practices

General practices that were computerised and had
been managing patients according to either the
BTS guidelines or usual clinical practice before
the start of this study were identified. Of these,
13 practices managing patients according to the
BTS guidelines (active practices) were randomly
selected and recruited into the study via a trained
respiratory nurse (qualified RGNs contracted from
Innovex, Marlow, Bucks, UK). These were matched
with 13 other practices in their locality who
managed patients according to usual clinical
practice (control practices). All eligible patients
attending each practice were asked to participate
in the study.

Practices were matched according to
geographical location, patient demographics,
proportion of patients in the practice receiving
respiratory medicine, and PACT data on the number
of short-acting beta-2 agonist prescriptions per
head of population.

Practices were allocated a trained respiratory
nurse to undertake the tasks of the study. These
comprised patient identification and differential
diagnosis of COPD using spirometry, obtaining
patients’ informed consent and helping them
complete quality of life questionnaires.

Patient selection

Patients were recruited into the study between
October 1999 and June 2001. Patients who were
over 40 years of age, who had received three
or more prescriptions for beta-2 agonists in the
preceding 6 months, and had a history of wheeze,
were eligible for inclusion into the study. Eligible
patients were identified by the respiratory nurse
who reviewed their medical records. Patients were
not eligible for inclusion into the study if they had a
diagnosis of another specific respiratory illness such
as cystic fibrosis, bronchiectasis or a clear history of
asthma. Patients were excluded if their respiratory
condition was not their primary illness or if they
refused consent.

Patient management

This was an observational study and general
practitioners (GPs) were not asked to change the
way they managed their patients. Eligible patients
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were contacted by letter from a respiratory nurse
inviting them to attend the practice. At the
initial screening visit, patients who agreed to
participate signed an informed consent form. At
this initial visit, patients were invited to complete
quality of life questionnaires and their airway
function was measured. A respiratory nurse invited
patients back to the practice 12 months later
to complete quality of life questionnaires and
to have their airway function measured. Patients
were not invited back to the practice during the
study period. However, patients visited their GP
or practice nurse according to their individual
needs and circumstances. Patients only saw the
study respiratory nurse at the start and end of
the study. Implementation of the BTS guidelines
[2] was achieved by GPs maintaining responsibility
for treatment choices and the respiratory nurses
performing diagnostic tests, such as spirometry, at
the screening visit.

Recording patients’ HRQL

Patients completed the St. George’s Respiratory
Questionnaire (SGRQ) [9] and the Short Form 36 (SF-
36) [10] at their screening visit and 12 months later.

The SGRQ is a disease-specific, self-administered
questionnaire, developed for use in those with
chronic airflow limitation, to record patients’
perceived level of health impairment reflected
in terms of symptomatology and their quality of
life. Individual questionnaires were completed in
accordance with the SGRQ guidelines. The SGRQ
produces four scores which are expressed as a
percentage of overall impairment, where 100
represents the worst possible health status and 0
indicates the best possible health status. The scores
are for symptoms (their frequency and severity),
activity (activities that are caused or limited by
breathlessness), impacts (concerned with social
functioning and psychological disturbance resulting
from airway disease) and total score which
summarises the impact of the disease on overall
health status.

The SF-36 is a general health profile
questionnaire that measures health status across
eight domains of health. These are: physical
functioning; role-physical; bodily pain; general
health; vitality; social functioning; role-emotional;
and mental health. Scores are transformed to a
0—100 scale with higher scores indicating better
health states. There is a further unscaled single
item asking respondents about health change over
the past year.

Completed quality of life questionnaires were
dual-entered by different data-entry clerks into

a specifically designed Access database. Upon
obtaining the final 12-month questionnaires,
the databases were matched and cleaned with
reference to the original questionnaires.

Resource use and drug utilisation

Respiratory-related healthcare resource use and
drug utilisation data during the study period were
obtained from patients’ case notes at a sub-group
of 10 active and 7 control practices by a respiratory
nurse and entered into a de-identified database
that was purpose-designed for this study.

Data analyses

Patients were stratified and analysed according to
whether they had been managed in active or control
practices. Patients who withdrew from the study
(either because they left the practice or withdrew
consent) were not included in the analysis. Patients
who died or did not attend their 12-month visit were
also excluded from the analysis.

Patients’ quality of life scores for the two
questionnaires were calculated following the
methods recommended by the questionnaire
developers [9,10]. The St George’s respiratory
questionnaire is accompanied by an Excel
spreadsheet called the ‘SGRQ calculator.’ It
calculates the three component scores and a total
score when data from the questionnaire is entered
in the correct format. The scoring programme
adjusts for up to 24% of missing items in the
questionnaire. Analysis of the SF-36 questionnaires
involved three stages: item recoding (for the
ten items that require recoding and to deal with
out-of-range values and missing data); computing
scale scores by summing across items in the same
scale (raw scale scores); and finally transforming
raw scale scores to a 0—100 scale.

Statistical methods

At the end of the study, 279 and 230 patients from
13 active and 13 control practices respectively were
eligible for analysis. These sample sizes would have
allowed us to detect up to a 5% difference in quality
of life scores with 95% power and a Type 1 error
probability of 5%.

This was a cluster-design study where the
patients at active general practices were compared
with those at control general practices. Several
techniques exist for analysing data from such
studies, but fundamentally it is the general
practices and not patients that are the unit of the
analysis [11]. Therefore, a summary statistic for
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each practice was constructed and these summary
values were analysed as described by Kerry & Bland
1997, using a weighted two sample t-test to assess
whether the differences between changes in quality
of life scores over 12 months were significantly
different between active and control practices
[12,13].

Patients’ mean airway function, resource use
and drug utilisation were quantified for each
practice. A weighted two sample t-test was
performed to assess whether the differences
between patients’ resource use and airway function
over the study period were significantly different
between active and control practices. A Chi
Squared test was used to assess whether the
differences between patients’ drug utilisation over
the study period were significant between active
and control practices

Ethical approval

Approval for this study was obtained from
the North Thames Multi-centre Research Ethics
Committee and then from the Local Ethics Research
Committees for each participating practice.

Results

Patient characteristics

At the end of the study, 279 and 230 patients from
13 active and 13 control practices respectively were
eligible for analysis (Table 1). The mean age of
patients managed in the active practices was 68.9
years (95% CI: 68.3; 69.6) and 54% were male. The
mean age of patients managed in control practices
was 67.7 years (95% CI: 66.6; 68.7) and 53% were
male.

Twenty five percent of patients in the active
practices smoked a mean 13 cigarettes per day
during the study and 66% of patients had stopped
smoking before the study. 22% of patients in the
control practices also smoked a mean 13 cigarettes
per day during the study and 72% of patients had
stopped smoking before the study.

Airway function

At the end of the study period, no significant
differences in airway function were detected
between patients managed at active and control
practices.

The mean FEV1 at the start of the study was
similar for patients managed in active and control
practices (1.33 litres (95% CI: 1.12; 1.54) and
1.27 litres (95% CI: 0.79; 1.76) respectively). At
the end of the study, there was a 5% and 7%
decline in FEV1 values among patients managed
at active and control practices (1.26 litres (95%
CI: 1.20; 1.33) and 1.18 litres (95% CI: 1.06; 1.30)
respectively).

Similarly, the mean forced vital capacity (FVC)
at the start of the study was similar for patients
managed in active and control practices (2.38 litres
(95% CI: 2.20; 2.56) and 2.12 litres (95% CI:
1.67; 2.56) respectively). At the end of the
study, there was a decline of 9% and 0% in the
mean FVC values among patients managed at
active and control practices (2.16 litres (95% CI:
2.01; 2.31) and 2.19 litres (95% CI: 2.00; 2.38)
respectively).

Resource use

There were no significant differences between
active and control practices in patients’ healthcare

Table 1 Number of patients in active and control practices.

Number of patients

Active practices
(n = 13)

Control practices
(n = 13)

Patients entered into the study at baseline 844 622
Patients excluded as non-COPD sufferers 167 107
Patients who withdrew from the study and withdrew

consent for their baseline data to be analysed
184 125

Patients who either died or left the practice 32 51
Patients expected to attend for the 12-month visit 461 339
Patients who did not attend the 12-month visit 160 99
Patients who actually completed the 12-month visit 301 240
Patients with 12-month data missing 22 10
Patients eligible for analysis 279 230
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Table 2 Resource use and drug utilisation during the study period.

Mean resource use (95% confidence interval)
and drug utilisation

Significance of difference
between active and
control practices

Active practices (n = 10) Control practices (n = 7)

Number of GP visits 1.47 (0.55; 2.34) 2.16 (0.26; 1.78) p = 0.264
Number of nurse visits 0.69 (0.15; 0.64) 0.67 (0.18; 0.19) p = 0.936
Number of outpatient referrals 0.21 (0.09; 0.40) 0.24 (0.10; 0.65) p = 0.843
Percentage of patients

admitted into hospital
9.62 (4.38; 14.86) 6.20 (5.28; 7.12) p = 0.260

Percentage of patients who received:
Inhaled short-acting beta-2
agonists

100% 94% p = 0.157

Inhaled corticosteroids 95% 81% p < 0.01
Inhaled anticholinergics 32% 12% p < 0.01
Combination of inhaled
short-acting beta-2 agonists
and anticholinergics

19% 12% p = 0.392

Long-acting beta-2 agonists 4% 29% p < 0.001
Theophylline 15% 1% p < 0.001
Sodium cromoglycate 2% 0% p = 0.364
Oral steroids 6% 4% p = 0.810

resource use (Table 2). However, drug utilisation
was significantly different between the practices
(Table 2). In particular, significantly more patients
managed at active practices received short-
acting beta-2 agonists, inhaled anticholinergics and
theophyllines than patients managed at control
practices. Additionally, significantly fewer patients
managed at active practices received long-acting
beta-2 agonists than patients managed at control
practices.

St George’s respiratory questionnaire

The component and total scores for the SGRQ
for both active and control practices are shown
in Table 3. Differences between the active and
control practices are shown in Figure 1. Patients
managed in both active and control practices
experienced a significant improvement in their
symptom score (p < 0.01) over the study period. The
mean active score went from 64.4 to 57.6 and mean

Table 3 Transformed SGRQ scores.

Health domain Weighted mean transformed SGRQ scores (95% confidence intervals)

Active practices (n = 13) Control practices (n = 13)

At baseline
Symptom score 64.36 (61.13; 67.59)a 65.92 (62.54; 69.30)d

Activity score 58.90 (55.97; 61.83) 62.83 (60.00; 65.66)
Impacts score 34.70 (31.83; 37.58)b 36.67 (33.54; 39.80)
Total score 46.98 (44.21; 49.74)c 49.50 (46.58; 52.41)

At 12 months
Symptom score 57.56 (53.71; 61.41)a 60.26 (53.65; 66.87)d

Activity score 57.40 (54.90; 59.90) 60.76 (55.45; 66.06)
Impacts score 31.37 (28.33; 34.40)b 36.31 (31.30; 41.32)
Total score 43.62 (40.97; 46.26)c 47.69 (42.61; 52.78)
a p < 0.01.
b p < 0.01.
c p < 0.01.
d p < 0.01.
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Figure 1 Differences in transformed mean SGRQ scores and 95% confidence intervals between active and control
practices.

control score went from 65.9 to 60.3. Additionally,
patients managed in active practices experienced
a significant improvement in their impacts score
(from 34.7 to 31.4; p < 0.01) and total score (from
47.0 to 43.6; p < 0.01) over the study period.
However, there were no significant differences
between the active and control practices across
any of the health domains at the end of the study

period. Moreover, Figure 1 illustrates that the upper
and lower 95% confidence values for the active and
control practices overlap for all the health domains.

Short form 36

The transformed scores for the SF-36 for both
active and control practices are shown in Table 4.

Table 4 Transformed SF-36 scores.

Health domain Weighted mean transformed SF-36 scores (95% confidence intervals)

Active practices (n = 13) Control practices (n = 13)

At baseline
Physical function 48.31 (40.06; 50.55) 47.34 (42.59; 52.09)d

General health 47.12 (44.24; 50.00) 41.84 (37.00; 46.67)e

Role physical 45.24 (40.45; 50.02)a 41.98 (35.60; 48.35)
Role emotional 67.72 (61.87; 73.57) 53.18 (44.08; 62.28)f

Social functioning 74.69 (71.60; 77.79)b 68.15 (62.28; 74.03)
Vitality 49.53 (46.08; 52.98) 43.83 (41.46; 46.20)
Mental health 73.39 (71.88; 74.89) 67.71 (63.85; 71.57)
Bodily pain 62.53 (58.44; 66.63)c 55.14 (48.46; 61.81)

At 12 months
Physical function 47.79 (44.80; 50.77) 38.11 (31.65; 44.56)d

General health 47.70 (43.89; 51.51) 36.74 (32.26; 41.22)e

Role physical 52.87 (46.11; 59.62)a 44.49 (33.89; 55.09)
Role emotional 68.58 (65.40; 71.77) 64.42 (56.10; 72.75)f

Social functioning 72.38 (68.06; 76.70)b 65.98 (59.03; 72.93)
Vitality 48.00 (44.81; 51.20) 41.47 (36.98; 45.95)
Mental health 73.81 (71.67; 75.95) 65.89 (60.40; 71.38)
Bodily pain 67.47 (63.90; 71.03)c 58.32 (51.36; 65.28)
a p < 0.01.
b p < 0.05.
c p < 0.01.
d p < 0.01.
e p < 0.01.
f p < 0.01).
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Figure 2 Differences in transformed mean SF-36 scores and 95% confidence intervals between active and control
practices. (* p < 0.05; ** p < 0.05).

Differences between the active and control
practices are shown in Figure 2. Patients managed
in active practices experienced a significant
improvement in their role physical score (from
45.2 to 52.9; p < 0.01) and bodily pain score
(from 62.5 to 67.5; p < 0.01) and a significant
worsening of their social functioning score (from
74.7 to 72.4; p < 0.05) over the study period. In
contrast, patients managed in control practices
experienced a significant improvement in their role
emotional score (from 53.2 to 64.4; p < 0.01) and
a significant worsening in their physical function
score (from 47.3 to 38.1; p < 0.01) and general
health score (from 41.8 to 36.7; p < 0.01). This
resulted in significant differences (p < 0.05) in
physical function and general health scores at the
end of the study period between patients managed
at active and control practices. However, there
were no significant differences between the active
and control practices across any of the other health
domains.

Discussion

This prospective, observational, parallel group,
cluster-controlled study used the SGRQ and SF-36
to determine whether patients who were managed
according to the BTS guidelines experienced a
better HRQL than patients who were managed
according to usual clinical practice, and consumed
fewer healthcare resources. Thirteen active
practices were recruited into the study from
different regions in the UK and were each matched
with a control practice in their locality. Despite the
number of patients who were excluded because,

for example, they were found not to have COPD or
they withdrew consent, 279 patients from active
practices and 230 patients from control practices
were included in the final analysis. No significant
differences were detected at baseline between
patients who were managed at active and control
practices.

As would be expected, all patients managed
in the active practices used a short-acting beta-2
agonist, and so too did 94% of patients managed
in control practices. The majority of patients
managed in both practices also used inhaled
corticosteroids during the study, but significantly
more patients managed at active practices did so
(p < 0.01). Additionally, nearly one third of patients
managed in active practices and just over 10%
of patients managed in control practices made
use of inhaled anticholinergics (p < 0.01) during
the study. Furthermore, 29% of patients managed
in control practices required the use of a long-
acting beta-2 agonist during the study compared
to only 4% of patients managed according to the
BTS guidelines (p < 0.001). Notwithstanding this,
there were no significant differences in the decline
in airway function between patients who had
been managed according to the BTS guidelines
and those who had been managed according to
normal clinical practice. Moreover, there were no
significant differences in healthcare resource use
between active and control practices. Neither were
there any significant disease-specific differences
in quality of life indicators between the practices
at the end of the study as measured by the
SGRQ, although patients managed at both active
and control practices experienced a significant
improvement in their symptom score over the study
period and patients managed in active practices
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also experienced a significant improvement in
their impacts score. It is unclear why patients
would experience an improvement in health status
over the study period when their airway function
declined, although other studies have found that
changes in measurements of airway function (FEV1,
FVC) are not closely correlated with changes
in HRQL [14,15]. Moreover, our findings are not
consistent with those observed in the ISOLDE trial
[16], which found that patients with moderate to
severe COPD experienced a decline in their health
status over time. However, the cohort of patients in
the ISOLDE trial may be different from the cohort
in our study, since our patients were older (mean
68 versus 64 years), and comprised more females
(46% versus 26%) and fewer smokers (22—25% versus
36—39%).

At the end of our study, the health status
of patients managed at active practices was
significantly better than that of patients managed
at control practices, based on their scores from the
generic SF-36 instrument. This difference was due
to a significant worsening in the physical function
and general health domains of patients managed
in control practices rather than an improvement
among patients managed according to the BTS
guidelines. Managing patients according to BTS
guidelines did not result in significant differences
across any other HRQL domain compared to patients
managed at control practices. The observed
changes in SF-36 transformed scores between
baseline and 12 months were less than 10 for all
the domains, which, according to Wyrwich et al.,
suggests that the change in patients’ HRQL over
the study period represented clinically unimportant
differences [17].

Our findings from the SF-36 instrument are
broadly concordant with the findings of van Manen
et al., who found that COPD particularly influences
physical functioning, general health and role
functioning due to physical problems [18]. However,
our findings were inconsistent with those of Dheda
et al. who found that implementation of the BTS
guidelines produced disease-specific improvements
in quality of life indicators as measured by the
SGRQ at six months, but no improvement in HRQL
as measured by the SF-36 [19]. Differences in the
findings between the two studies may be due, in
part, to the two studies having measured HRQL at
different time points. Hence, the temporal impact
on HRQL of managing patients according to the BTS
guidelines needs to be addressed in a further study.
Also, our study used much larger sample sizes than
the 25 patients in the Dheda et al. study [19].

Our study has several limitations. Firstly, the
BTS guidelines have been superseded by the NICE

guidelines [1]. Secondly, our findings are weakened
by the relatively small proportion of patients
who were eligible for analysis (i.e. 41—45% of
COPD patients recruited into the study). Whilst
17—20% of patients were excluded from the analysis
because they were subsequently found not to
have COPD, it is disappointing that 20—22% of
all patients withdrew their consent for having
their data analysed and a further 16—19% did
not attend for their 12-month clinic visit. The
reasons for their withdrawal of consent or non-
attendance are unknown, and we do not know if
this cohort is similar to the patients who completed
the study. However, the HRQL at baseline of
those who did not attend their 12-month visit
was not significantly different from those patients
who completed the study. Thirdly, the lack of
differences in healthcare resource use by active and
control practices may reflect an insufficient number
of practices included in the data set, since resource
use was only collected from 10 active and 7 control
practices. Fourthly, the general practices were not
randomised to treatment. Hence, the study may be
confounded by variations in primary care expertise
in COPD between active and control practices.
Moreover, the analysis was unable to consider the
impact of other factors that may affect the results,
such as differences between patients in terms
of disease severity, and access to other services
such as secondary care and smoking cessation.
Nevertheless, practices were matched according
to geographical location, patient demographics,
proportion of patients in the practice receiving
respiratory medicine, and PACT data on the
number of short-acting beta-2 agonist prescriptions
per head of population. Finally, while the SGRQ
provides a valid and standardised estimate of
the overall impact of COPD, no HRQL instrument
is perfect - although scores for the SGRQ are
usually normally distributed with little evidence of
‘‘floor’’ and ‘‘ceiling’’ effects [8]. Despite these
weaknesses, our study indicates the impact of
different COPD management strategies on patients’
airway function, healthcare resource use and
HRQL on a large number of patients in primary
care without the selection biases associated with
inclusion criteria that may arise in intervention
studies.

In 2002—2003, COPD resulted in 83,000 hospital
admissions, 1,000 day cases and 732,000 bed days
in England. The mean age of these patients was 70
years. This level of hospitalisation accounted for
16% of all respiratory-related admissions and 17% of
all respiratory-related bed days [20]. Despite the
burden that COPD imposes on the health service
and society in the UK [3], we were unable to find
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any studies addressing the cost effectiveness of
implementing the BTS guidelines and their impact
on patients’ HRQL. According to the BTS COPD
Consortium [21], GPs and practice nurses are still
less confident about diagnosing COPD than asthma,
although they know how to differentially diagnose
the disease. Hence, the BTS guidelines have
contributed to improving differential diagnosis
of COPD, resulting in more patients receiving
appropriate treatment. Against this background,
our observational study suggests that patients who
were managed according to the BTS guidelines
experienced only minor improvements in HRQL,
but no other significant benefits. In particular,
the burden on the health service in terms of
resource use and patients’ airway function was not
affected by the treatment strategy employed in
primary care. Further research under controlled
conditions is required to determine the relationship
between treatment strategies, changes in patients’
airway function and HRQL, and whether HRQL is
an effective measure for assessing the management
of patients with COPD. It remains to be seen how
the NICE guidelines will impact on health service
resource use, patients’ HRQL and airway function.
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