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Abstract

Aim: To determine the feasibility of recruiting patients with early chronic obstructive pulmonary disease (COPD) to the Health Enhancing
Activity in Lung THerapy (HEALTH) exercise and education programme.  

Methods: Patients with early COPD were identified from general practices. Those meeting the study inclusion criteria were administered
tiotropium throughout the study period. Participants were randomised to either an eight-week health enhancing and physical activity
(HEPA) programme, or to a control group (usual care). Behavioural, physiological and psychosocial outcome measures were reported pre-
and post-intervention. 

Results: Out of 27 practices approached, 16 (59.3%) agreed to participate. Of 215 potentially eligible patients contacted, 60 (27.9%)
replied. Twenty (33.3%) were randomised to either HEPA intervention (n=10) or usual care (n=10). Fourteen patients attended a post-
intervention assessment.  

Conclusion: This study provides valuable information on the feasibility of conducting such a trial involving a physical activity intervention. 
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Introduction
The feasibility of conducting randomised controlled trials
(RCTs) in primary care requires extensive research to
investigate the service implications arising from the
introduction of new interventions.1-3 Feasibility studies may
provide valuable information concerning methodological and
practical considerations associated with the recruitment of
practices and patients for larger clinical trials. 

Pulmonary rehabilitation (PR) is recommended as an
effective strategy that may be used to alleviate symptoms and

optimise the functional capacity of patients with chronic
obstructive pulmonary disease (COPD).4-7 However, a
considerable proportion of eligible patients decline
participation or drop out of PR programmes.8,9 Interference
with daily routines and being away from home for a period of
time, among other reasons, may influence the recruitment
and retention of patients.9 PR is designed for patients with
both symptoms and disability from COPD, usually classified
on the Medical Research Council (MRC) dyspnoea scale as 3
or higher.10 However, the benefits and acceptability of PR in
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patients with early disease recruited from primary care is not
known. It has been suggested that research needs to focus on
the benefits of physical activity in patients with early COPD.11

Long-acting bronchodilators are recommended as first-
line treatment for patients with any stage of COPD who
require maintenance therapy.12 Inhaled tiotropium is
recommended by the National Institute of Clinical Excellence
(NICE) for patients whose symptoms are not adequately
controlled by short-acting bronchodilators.10 Tiotropium
improves lung function, exercise capacity and dyspnoea,
reduces the incidence of exacerbations,12-17 and in one study
enhanced the benefits of an 8-week PR programme in
patients with moderate to severe COPD status;17 the latter
study demonstrated larger improvements in lung function,
exercise capacity (endurance time), dyspnoea, and health
status in patients receiving PR and tiotropium versus PR alone.
However, a shorter 6-week PR programme did not provide
any additional benefits to patients with COPD already
receiving tiotropium.18 As the outcome of optimal drug
therapy and rehabilitation remains unclear, further research is
necessary to assess the potential utility of combining PR and
tiotropium to treat patients with early COPD.

The purpose of the Health Enhancing Activity in Lung
THerapy (HEALTH) study was to determine the feasibility of
recruiting patients with early COPD to a pilot RCT. Early COPD
was established using the Global Initiative for Chronic
Obstructive Lung Disease (GOLD12) stage II criteria (forced
expiratory volume in one second (FEV1) 50-80% of
predicted), equivalent to NICE guidelines for mild COPD. The
trial was designed to assess the pragmatic question of the
additional effect of an 8-week health enhancing physical
activity (HEPA) programme on physiological and psychological
outcomes in COPD patients classified as GOLD stage II
who were receiving tiotropium in accordance with NICE
guidelines. 

This paper describes the feasibility of the HEALTH study
and critically examines the difficulties encountered with
participant recruitment. 

Methods
Study design 
The study was a single-centre, multi-practice, randomised,
parallel-group clinical trial. The trial aimed to assess the
feasibility of recruiting patients classified as GOLD stage II
COPD into an RCT. Patients were diagnosed according to
GOLD12 criteria and were considered to have symptoms
inadequately controlled by short acting bronchodilators. Prior
to entering the study all patients were either already taking
tiotropium or were prescribed tiotropium according to NICE
guidelines by their general practitioner (GP) to ensure optimal
drug treatment and standardised therapy. Participants were
screened for eligibility, and assessed at baseline and
immediately post intervention (Figure 1).  

Ethical approval was obtained from the Devon and Torbay
Local Research Ethics Committee and local Research
Management and Governance Units. 
Participants 
The study population was established from patients recruited
from primary care GP practices in Exeter and the surrounding
area. Patients were required to have a clinical diagnosis of
GOLD stage II COPD ascertained by a series of inclusion and
exclusion criteria (see Table 1). Potentially eligible patients also
had symptoms that were considered to be inadequately
controlled by short-acting bronchodilators, as determined by
their GP. Patients had to be willing and able to undertake a
HEPA programme, and were required either to commence or
continue treatment with tiotropium in accordance with NICE
guidelines. 
Study procedures
Practice recruitment and patient identification 
A total of 27 practices were invited to take part in
recruitment. Participating practices performed a search of the
patient records in order to identify patients meeting the
inclusion and exclusion criteria. Following GP approval,
patients were sent an invitation letter on practice headed
notepaper with details about the trial. A single reminder letter
was sent to non-respondents three weeks after the initial
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Screening Baseline
(+ randomisation)

4 wk
Tiotropium 1 wk

8 wk
HEPA intervention or normal care

Post
Intervention

Start End

8 wk 1 wkGP prescribes
tiotropium
if eligible

Figure 1.  HEALTH study procedure.
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invitation letter. Respondents attended a screening
assessment to determine eligibility to participate in the study
based upon the inclusion and exclusion criteria (see Figure 1).

Eligible patients were invited to participate in the study
and provided informed consent. The research team contacted
each patient’s GP informing them of their inclusion into (or
exclusion from) the study, and for participants not already
receiving tiotropium, whether tiotropium would be required
to be prescribed. Patients then met their GP who prescribed
tiotropium for suitable patients for a minimum of 4 weeks (18
mcg once daily), before attending a baseline assessment. 

The randomisation sequence, stratified for smoking
status, was computer generated by a statistician who was
independent of the trial. Group allocation was kept concealed
by means of sealed envelopes which were only opened in
sequence by the trial researcher following baseline
assessment. It was not possible to blind patients or GPs to
group allocation.  Given the nature of the intervention it was
also difficult to blind researchers from group allocation. 
Outcomes 
The following outcomes were assessed at baseline and eight
weeks post-randomisation (i.e. post-intervention or after
usual care; Figure 1): 
- Anthropometric characteristics were assessed including

height, weight (SECA, Hamburg, Germany) and BMI. 
- Post-bronchodilator spirometry (Koko K298013

Spirometer, Louisville, USA) measured FEV1 expressed as
% of predicted, FEV1/forced vital capacity (FVC) ratio, and
inspiratory capacity (IC).

- MRC dyspnoea score19

- SaO2 using a pulse oximeter (9500 Onyx, Plymouth, USA) 
- An incremental shuttle walking test (ISWT)20

- A Borg Breathlessness score21

In addition, the following questionnaires were completed:
the chronic respiratory disease questionnaire (CRQ),22 lung
information needs questionnaire (LINQ),23 hospital anxiety and
depression scale scores (HADS),24 self-efficacy questionnaire

(SEE),25 seven day physical activity recall questionnaire (7 day
PA),26 physical self-perception profile (PSPP),27 and smoking
status questionnaire.28

HEPA programme and control group
Participants randomised to the HEPA programme attended a
once-weekly 90-minute supervised exercise and education
sessions delivered by a qualified exercise and health
practitioner for a period of eight weeks, within a University
exercise facility which is also used by the general public. The
HEPA programme included aerobic- and strength- (upper and
lower limb) based training exercises, and an educational
component undertaken during group discussions to provide
participants with a greater sense of understanding and
management concerning COPD. The focus group discussions
promoted social interaction and provided an opportunity to
exchange experiences about COPD management and healthy
lifestyles. Each week, group discussion focused on
overcoming barriers to, and increasing the perceived benefits
of, physical activity. Goals were set for weekly increases in
physical activity. Strategies were encouraged to control for
symptoms associated with COPD (i.e. breathlessness), and to
increase physical activity, social support and perceived
competence. To facilitate home-based exercise sessions,
participants were provided with an information booklet that
included all exercises performed during the supervised HEPA
programme. Participants also self-monitored activity levels for
motivational purposes throughout the course of the 8-week
intervention. Self-monitoring has been shown to increase
self-regulatory skills and physical activity and improve
health.29

The control group received usual care. All participants in
both the control and HEPA group continued on tiotropium
during the intervention and follow-up period. 
Statistical analyses
As a consequence of the small sample size, it was deemed
inappropriate to undertake inferential analysis to compare
outcomes in the randomised groups. Using an intention to

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

Inclusion Exclusion

FEV1 between 50% to 80% expected post bronchodilator*

FEV1/forced vital capacity (FVC) ratio ≤ 70%

Bronchodilator reversibility in FEV1 < 15% 
(4 puffs salbutamol via spacer)

Smoking history > 10 pack years

* Short-acting bronchodilators included Salbutamol, Ipatropium bromide and Terbutaline 

Table 1. HEALTH study participant inclusion and exclusion criteria.

Body mass index (BMI) > 35 kg·m2 or < 18 kg·m2

History of asthma

Recent respiratory tract infections

Oxygen desaturation (SaO2) at rest < 90%

Prior participation in a PR programme

Serious co-morbid condition which would interfere with regular 
exercise training
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treat approach we present the mean between-group
difference (HEPA versus control) and 95% confidence intervals
(CI) at follow up for each outcome measure, based on a linear
regression model and adjusting for outcome baseline values.
All statistical analyses were performed on SPSS version 15.0.

Results
Practice recruitment
Of the 27 GP practices in the Exeter area approached for
assistance in patient recruitment, 16 (59.3%) agreed to
participate. Data obtained from the Quality and Outcome
Framework (QOF30) 2007/08 revealed that the proportion of
COPD patients within 14 of the 16 recruited practices from
which data were available was 1.5% – similar to all PCTs in
Devon and the UK (1.4% & 1.5%, respectively). 
Patient recruitment 
Preliminary record searches identified 806 patients with COPD
(435 male; 54%). Of those patients, 383 patients (48%)
appeared to meet our inclusion/exclusion criteria after inspection
of patient records by the researchers, and were submitted for
further vetting by their GP. Of these patients, we were unable to
receive confirmation from their GP of suitability for the study for
87 patients and a further 81 were considered unsuitable. The
remaining 215 were invited to a screening appointment, of
whom 60 (27.9%) replied to our invitation to attend a screening
appointment. We did not have ethical approval to send follow-
up letters to increase uptake into the study. 

Forty-eight patients (22.3% of those invited initially)
attended a screening appointment. A further 12 patients
responded to the invitation letter but were considered
unsuitable for screening. Screening identified 23 of the 48
patients (47.9%) who were eligible for baseline assessment
according to the inclusion criteria; of these 23 participants,
three withdrew from the study prior to randomisation due to
an adverse event (n=2) or competing personal commitments.
Thus, 20 patients (all current non-smokers) attended the
baseline assessment and were randomised either to the HEPA
programme (n=10) or to the control group (n=10)
approximately four weeks after screening. Following
participant withdrawals post-randomisation – adverse event
(n=4); personal commitments (n=2) – 14 participants attended
the post-intervention follow-up assessment.
Post-intervention outcomes
Based on intention to treat for all randomised participants,
Table 2 demonstrates the mean difference (95% CI) between
groups for each post-intervention outcome measure. 

Discussion
The purpose of the HEALTH study was to assess the feasibility
and acceptability of an exercise intervention for patients
classified with GOLD stage II COPD. Following the recruitment of
16 practices and the invitation of 215 patients, a total of only 14
patients classified with GOLD stage II COPD completed the post-
intervention assessment. This was lower than anticipated, and

Not suitable for screening: 12
Immobile; no smoking history;

deceased; prior rehab;
transportation; work commitments

215
Invited

60
Replied

48
Screened

23
Eligible

20
Randomised

14
Post-intervention

6
HEPA

8
Control

Withdrawn: 3
Adverse event (AE);
other commitments

Withdrawn: 6
Adverse event (AE);
other commitments

Withdrawn: 6
Adverse event (AE);
other commitments

Figure 2.  Patient recruitment to the HEALTH study.
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supports previous research emphasising that difficulties are
associated with recruiting patients for clinical trials.1 This study
therefore provides important evidence that may inform future
recruitment strategies for trials to assess the benefits of an
exercise and education intervention for patients with GOLD
stage II COPD. Based on the observed recruitment rate, a multi-
centre trial that takes into account the difficulties encountered
with the present study is essential to enable a viable future
research study. As research has demonstrated the effectiveness
of pulmonary rehabilitation in patients with more severe
symptoms,4-7 the present study emphasises the urgent need to
undertake large RCTs that will assess the utility of interventions
with patients with earlier disease stage characteristics.

A number of recruitment issues were encountered during
the study period. The recruitment of GP practices was
encouraging, with 59% of invited practices taking part. Of
the 11 practices that declined participation, lack of time or
interest in research, and having their own pulmonary
rehabilitation programmes, were the primary reported
reasons. Lack of available time is the most commonly cited
reason for GPs to decline partaking  in research activities.3,31

Two participating practices did not wish to consider starting

patients on tiotropium for the purposes of the trial and as
such only provided access to patients who were already
receiving that drug. This supports previous research which
suggests that the quality of access to GP practices is equally
as important as the quantity of practices recruited.1

The recruitment of GPs and patients is a general concern in
primary care research and it is widely recognised that recruiting
and retaining GPs to participate in research trials in primary care
may be challenging.3,32 In four practices it should be noted that
not all patients identified by the study team were vetted by GPs
for suitability for invitation to the study. Out of the 138 patients
identified from these four practices, 51 were vetted for suitability
and mailed, whilst 87 were never checked by their GP for
eligibility to be included in the study. This equates to 22.7% of
the ‘potentially’ eligible patients identified by the researchers
being undiagnosed. It has been suggested that the pressure of
time and forgetfulness of GPs are major factors which may
impinge on maximal recruitment.1 Furthermore, it may be
speculated that a centralised University setting for delivering the
intervention may have created a barrier for some patients in
more outlying recruitment areas.

The extensive inclusion and exclusion criteria, although

Control Mean ± SD HEPA Mean ± SD Difference Mean (95% CI)*

FEV1 (L·min-1) 1.69 ± 0.48 1.94 ± 0.52 0.02 (-0.15 to 0.18)

FEV1% predicted 66.5 ± 12.1 65.3 ± 11.9 0.6 (-4.7 to 5.9)

FVC (L·min-1) 3.11 ± 0.82 3.25 ± 0.78 -0.02 (-0.29 to 0.25)

FVC% predicted 95.4 ± 14.7 84.8 ± 14.2 2.52 (-4.0 to 9.1)

FEV1:FVC ratio 56.6 ± 9.0 60.5 ± 6.7 1.7 (-2.3 to 5.6)

MRC 2.5 ± 0.7 2.0 ± 0.5 0.4 (-0.1 to 0.8)

ISWT: Total distance (m) 362 ± 125 399 ± 172 12.8 (-74 to 100)

ISWT: Borg score 3.6 ± 1.2 3.0 ± 1.8 5.1 (-0.7 to 1.7)

CRQ: Total 91.3 ± 20.0 90.9 ± 16.4 -0.4 (-13.8 to 13.0)

LINQ: Total 24.2 ± 10.1 21.3 ± 11.5 5.9 (-6.8 to 18.7)

PSPP: Function 8.9 ± 1.7 9.7 ± 2.5 -0.4 (-1.9 to 1.1)

PSPP: Health 8.9 ± 1.7 8.4 ± 1.0 0.1 (-0.9 to 1.1)

PSPP: Strength 8.2 ± 1.8 7.4 ± 2.8 0.7 (-1.3 to 2.7)

PSPP: Self-worth 9.0 ± 2.6 8.2 ± 3.3 0.7 (1.0 to 2.5)

7day Total PA (kcal) 14170 ± 728 14311 ± 793 -85.5 (-807 to 636)

HADS: Anxiety 3.8 ± 3.6 3.3 ± 2.1 1.0 (-0.6 to 2.7)

*  Adjusted for baseline values

Table 2. Mean (± SD) physiological and psychosocial domain scores for control and HEPA participants at the post-
intervention follow-up assessment. The mean difference and 95 % CI between the control and HEPA groups are
reported for each domain. 
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warranted due to the nature of recruiting patients with
symptoms characterised as GOLD stage II COPD, may have
hindered the study’s recruitment success. The recruitment of
patients becomes very challenging when interventions are
complex or have restrictive entry criteria.3 GP workload and
simplicity of patient eligibility criteria may be primary
indicators that influence the effectiveness of recruitment to a
research study.2 Participants were excluded from the study if a
single inclusion criteria was not met; accordingly, 52% of
patients screened were ineligible to attend the baseline
assessment. We feel that this demonstrates not only the
impact of the restrictive inclusion criteria on participant
recruitment, but also perhaps some of the difficulties
associated with recruiting participants from primary care. It
may be suggested that a large proportion of the patients
excluded at the screening appointment was due to the
misdiagnosis of patients with mild to moderate COPD from
primary care registers.33 Research has highlighted that the
mislabelling of patients with COPD in primary care may have
significant implications for individual treatment and
healthcare provision.34,35 As such, the inclusion of further
pertinent information on practice registers may lead to a more
accurate diagnosis of patients’ disease characteristics.34 A
further 12 patients were also excluded prior to screening due
to reasons including immobility, transportation issues, lack of
smoking history and work commitments.

Participant retention was affected by the withdrawal of nine
eligible patients (39%) due to adverse events (unrelated to the
trial) or as a result of commitments (e.g. holidays) prior to, or
following, randomisation. Of the 10 participants randomised to
the HEPA intervention, six participants regularly attended the
weekly exercise and education sessions. The remaining four
participants withdrew from the study prior to the first session
(adverse event, n=2) or after four weeks of attending the HEPA
programme (personal commitments, n=2).

As a result of the limited sample size it was unsurprising
that no differences in physical activity (i.e. distance walked in
ISWT) or the psychosocial outcome measures at post-
intervention assessments were identified between the HEPA
and control group participants. Further explanations for this
include the following: (1) The exercise and education
intervention may have been insufficiently intense and
additional formal sessions and goal setting for informal
physical activity may be needed;11 (2) The exercise programme
did not exclusively focus on improving the outcomes assessed;
(3) Participants in the control group may have increased their
physical activity, thereby reducing any differences in
outcomes. Nevertheless, the 95% confidence intervals for
each of the primary and secondary outcome measures may
help to inform prospective future research studies.

Based upon a mean improvement in ISWT seen in several

local PR programmes, at an alpha <0.05 (two-tailed), and 87 %
power (allowing for 20% participant withdrawal), a sample of
100 participants (50 HEPA programme, 50 control) was
desirable. Accordingly, to achieve a sample size of 100 patients
based upon the recruitment strategy and inclusion and exclusion
criteria reported in the present study (16 GP practices, 20
participants randomised), approximately 80 GP practices with a
total COPD register of approx 7000 patients would be required
if the approaches taken in this study were used.

Conclusion
Despite intense efforts, and good practice recruitment, only
small numbers of patients with GOLD stage II COPD were
recruited to, and successfully followed up, in this study. The
conversion rate from identifying suitable patients to
randomisation within the study was less than expected. This
was probably due to the complex inclusion/exclusion criteria,
and challenges faced in recruitment through primary care.
Adherence to the intervention for those patients without
unplanned interruptions was good, suggesting that a
combination of structured, supervised and tailored exercise and
motivational strategies for home-based exercise would be
appropriate for future studies. 

This study provides important evidence that may inform
future recruitment strategies into assessing the benefits of an
exercise and education intervention for patients with GOLD
stage II COPD. Based on these study findings we estimate that
to recruit 100 patients it would be necessary to approach
approximately 7000 patients on a COPD register. A multi-
centre trial would be required to achieve a suitable sample
based upon the current inclusion and exclusion criteria. Given
the evidence of the effectiveness of PR in patients with more
severe COPD, there is now an urgent need to determine
whether similar observations apply in the larger group of
individuals with earlier disease characteristics. 
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