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Aims Supervised exercise can benefit selected patients with heart failure, however the effectiveness of home-based exer-
cise remains uncertain. We aimed to assess the effectiveness of a home-based exercise programme in addition to
specialist heart failure nurse care.

Methods
and results

This was a randomized controlled trial of a home-based walking and resistance exercise programme plus specialist
nurse care (n ¼ 84) compared with specialist nurse care alone (n ¼ 85) in a heart failure population in the West
Midlands, UK. Primary outcome: Minnesota Living with Heart Failure Questionnaire (MLwHFQ) at 6 and 12
months. Secondary outcomes: composite of death, hospital admission with heart failure or myocardial infarction;
psychological well-being; generic quality of life (EQ-5D); exercise capacity. There was no statistically significant
difference between groups in the MLwHFQ at 6 month (mean, 95% CI) (22.53, 27.87 to 2.80) and 12 month
(20.55, 25.87 to 4.76) follow-up or secondary outcomes with the exception of a higher EQ-5D score (0.11,
0.04 to 0.18) at 6 months and lower Hospital Anxiety and Depression Scale score (21.07, 22.00 to 20.14) at
12 months, in favour of the exercise group. At 6 months, the control group showed deterioration in physical activity,
exercise capacity, and generic quality of life.

Conclusion Home-based exercise training programmes may not be appropriate for community-based heart failure patients.
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Introduction
Meta-analyses of randomized controlled trials (RCTs) have
demonstrated that exercise training programmes for selected
patients with heart failure reduce mortality1 and improve exercise

capacity and health-related quality of life.2,3 However, many of
these trials were supervised exercise programmes undertaken in
a hospital setting, were of short duration, and recruited a relatively
small selective population of younger and predominantly male
patients without co-morbidities.4
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In addition, a number of trials were undertaken prior to the
routine use of beta-blockers in patients with heart failure and
therefore had control groups that received a level of care that
now would be considered suboptimal. The effectiveness of special-
ist heart failure nurse and other multidisciplinary team interven-
tions in reducing hospital admissions5 and reducing mortality6

mean that this should now be the standard care received by the
comparison group in a trial of exercise therapy.

In the UK, the National Institute for Health and Clinical Excellence
(NICE) has recommended that patients with heart failure should be
encouraged to adopt regular aerobic and/or resistive exercise, poss-
ibly as part of an organized programme.7 Given the poor uptake and
adherence to centre-based cardiac rehabilitation programmes by
patients post-myocardial infarction,8 home-based exercise interven-
tion could be more accessible and acceptable for this patient
group. However, the greater age and amount of co-morbidity in
patients with heart failure may argue for exercise rehabilitation for
this population to be undertaken in a supervised centre-based setting.

We conducted a clinical RCT to determine the effectiveness
of a home-based exercise programme. We hypothesized that the
addition of a home-based exercise programme to specialist
nurse care would improve the outcomes of a community-based
heart failure population.

Methods
The trial protocol for BRUM-CHF has been reported in detail else-
where (ISRCTN68886157).9 The investigation conforms with the
principles outlined in the Declaration of Helsinki. Ethical approval
was granted by the local research Ethics Committees.

Patients and recruitment
Recruitment took place between June 2004 and December 2005.
Patients were eligible if they had a left ventricular ejection fraction
of �40% on echocardiogram and had had a severity of at least
New York Heart Association (NYHA) group II in the previous 24
months. They had to have been clinically stable for 4 weeks and in
receipt of optimal medical treatment and in the care of a specialist
heart failure nurse team from two acute hospital trusts and one
primary care trust in the West-Midlands health region, UK, and not
considered high-risk for a home-based exercise programme. Exclusion
criteria included NYHA IV, MI, or revascularization within the past 4
months, hypotension, unstable angina, ventricular or symptomatic
arrhythmias, obstructive aortic valvular disease, chronic obstructive
pulmonary disease, hypertrophic obstructive cardiomyopathy, severe
musculoskeletal problems preventing exercise, and case-note reported
dementia or current severe psychiatric disorder.

Patients were identified from the specialist heart failure services of
the participating centres. Clinical records were reviewed to ascertain
potentially suitable patients who were then invited to participate.
Those who agreed to take part and provided written informed
consent undertook a shuttle walking test supervised by a trained
medical professional to identify any clear contraindications (cardiovas-
cular or skeletomuscular) that prevented their undertaking an exercise
programme. Such patients were excluded.

Randomization
Patients were randomized in a 1:1 ratio to specialist heart failure nurse
care with an exercise programme (exercise group) or specialist heart

failure nurse care alone (control group). An independent clinical trials
unit using a computerized programme undertook randomization after
each patient had consented and undergone the baseline tests and
questionnaires. To ensure between-group balance, minimization10

(based on NYHA group, presence or absence of atrial fibrillation,
and hospital of recruitment) was used during the recruitment period.

Interventions
Both groups received specialist heart failure nurse input in primary and
secondary care through clinic and home visits that included the pro-
vision of information about heart failure, advice about self-management
and monitoring of their condition, and titration of beta-blocker
therapy.11

In addition to specialist heart failure nurse care, the exercise group
received a programme that commenced with three supervised exer-
cise sessions to plan an individualized exercise programme. These
were followed by a home-based programme, with home visits at 4,
10, and 20 weeks, telephone support at 6, 15, and 24 weeks, and a
manual with details about safe progressive exercise and self-monitoring
of frequency, duration, and intensity.

The home exercise programme was based on current recommen-
dations for exercise training in heart failure,12 consisting of both
aerobic and resistance elements. The aerobic component was based
on progressive walking with self-completion exercise logs. Performance
on the incremental shuttle walking test (ISWT) was used to individually
define walking intensity (speed) of the exercise programme. Intensity
was set at 70% of peak performance, assuming the relationship with
peak VO2 and distance walked on the ISWT as described by Keell
et al.13 Walking time was measured and progressed during the super-
vised sessions in the initial 2 weeks and progressed gradually thereafter
using the Borg breathlessness scale and aiming for a score of 3 (moder-
ately breathless). The aim of the programme was to ultimately achieve
continuous bouts of exercise (20–30 min) five times a week after 6
months of the home programme. Strength training was of low intensity,
focusing on both upper and lower limbs, with patients completing sets of
up to 10 repetitions of eight exercises using containers filled with gradu-
ally increasing volumes (thus weights) of water which were individually
prescribed. Individual targets were set and patients assessed the level
of difficulty using the Borg exertion scale and aimed to achieve a
rating of 12–13 (somewhat hard). Individual exercises were omitted
in a minority of patients with particular needs or difficulties. After 24
weeks, patients were encouraged to continue to maintain their levels
of aerobic and strength exercises.

Outcome measures and data collection
The primary outcome was disease-specific quality of life measured by
the Minnesota Living with Heart Failure Questionnaire (MLwHFQ),
with higher scores representing a lower quality of life,14 and a
change of 5 points considered to be clinically significant.15 Secondary
outcomes were a composite outcome of death or admission with
heart failure or myocardial infarction; ISWT,13 psychological wellbeing
(Hospital Anxiety and Depression Scale—HADS),16 self-reported
physical activity (exercise component of the Health Behaviours
Profile,17 a modified Godin questionnaire18); blood pressure (assessed
according to British Hypertension Society Guidelines); a generic
measure of health-related quality of life (EQ-5D)19; and health care
utilization. The ISWT has been validated as an objective measure of
exercise capacity and peak oxygen uptake in the heart failure popu-
lation13,20. All outcomes were assessed at baseline (prior to randomiz-
ation) and at 6 and 12 month follow-ups with the exception of ISWT
and blood pressure, which were not collected at 12 months.9
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The nurses supporting the exercise intervention recorded the
number of patient contacts. Adherence to the exercise intervention
was ascertained at the home visits at 4, 10, and 20 weeks by a
questionnaire detailing frequency, duration, and intensity of exercise
undertaken in the previous week.

Outcomes were assessed by questionnaire completed by the patient
and clinical assessment by a nurse at a hospital site at baseline and 6
months. Where possible, the nurse undertaking the assessment was
blinded to the treatment allocation of the patient, but owing to staffing
issues, this occurred in only 62% of participants followed up at 6
months. Follow-up at 12 months was by postal questionnaire.

Statistical analysis
On the basis of a previous trial (Belardinelli et al.21) and allowing for
20% mortality and loss to follow-up, 168 patients (84 per group)
were required to detect a between-group difference of 10 points on
the MLwHFQ scale at the 5% significance level and 80% power.

As pre-specified, between- and within-group analyses for primary
and secondary outcomes at 6 and 12 months were performed accord-
ing to intention to treat (i.e. according to initial randomized allocation
to intervention or control). For outcomes measured on a continuous
scale (MLwHFQ questionnaire, HADS, EQ-5D, blood pressure, self-
reported physical activity, distance walked on ISWT), differences
between groups were investigated using least squares linear regression.
Time to first clinical event (hospital admission for heart failure or
mortality or myocardial infarction) was displayed as Kaplan–Meier
survival curves and compared using Cox regression analysis.

Between-group analyses were expressed as both unadjusted
(corrected for baseline score) and adjusted differences (corrected
for minimization variables and co-variates found to be different
between groups at baseline).

Sensitivity analysis was undertaken to assess for the effect of
missing outcome values using an imputation assuming not missing at
randomization.22 Regression-based models at 6 months were devel-
oped to assess the relationship between co-variates and outcome
measures in completers.23 As no difference in between-group infer-
ence was found in these sensitivity analyses, non-imputed results are
reported here.

Two-tailed P-values of ,5% level are considered to indicate
statistical significance, with no adjustment for multiplicity and results
expressed as means and 95% confidence intervals. All analyses were
undertaken using SPSS v.12 and Stata v.8.

Results
The majority of patients on the specialist heart failure nurse regis-
ters were either not eligible for the study or had an exclusion cri-
terion (Figure 1). We randomized 169 patients, 85 assigned to the
control group and 84 to the exercise group. Baseline character-
istics were broadly comparable, the exception being that the
exercise group was somewhat younger and had higher HADS
depression scores and a lower systolic blood pressure (Table 1).
Five patients died (exercise group n¼2, control group n¼3) and
a further three patients did not complete the outcome question-
naire at 6 months. Five patients died between 6 and 12 months
follow-up and two patients did not complete the outcome ques-
tionnaires at 12 months. Outcome data were therefore available
for 161 (95%) patients at 6 months and 157 (92%) patients at 12
months.

Primary and secondary outcomes
Between-group analysis
At 6 months, there was no between-group difference in the
primary outcome (MLwHFQ) or secondary outcomes, with the
exception of a higher EQ-5D score (mean 0.11, 95% CI 0.04 to
0.18) in the exercise group (Table 2).

At 12 months, there was no significant between-group differ-
ence in the primary outcome (MLwHFQ) at 12 months follow-up
(mean 20.55, 95% CI 25.87 to 4.76) or secondary outcomes,
with the exception of a lower HADS depression score (mean
21.07, 95% CI 22.00 to 20.14) at 12 months in the exercise
group (Table 2).

During the year from recruitment (pre-defined as 12 months þ
30 days), 12 participants died, 7 in the exercise arm, and there
were 6 admissions for heart failure, 4 in the exercise arm. No
participant had a myocardial infarction. Mean time to first event
(admission for heart failure, a myocardial infarction, or death) was
425 days (95% CI 407–443 days) in the exercise arm and 531
days (95% CI 513–550 days) in the control arm. In a Cox regression
analysis, the adjusted hazard ratio for an event in the exercise
compared with control group was 1.45 (95% CI 0.43 to 4.86).

Within-group analysis
In the exercise group, there was no change in primary or secondary
outcomes from baseline to 6 month follow-up, with the exception
of an increase in mean systolic (mean 5.8, 95% CI 1.9 to 9.8 mmHg)
and diastolic (mean 3.3, 95% CI 1.2 to 5.4 mmHg) blood pressure
(Table 3). Compared with baseline, the control group showed a
significant reduction in exercise capacity (mean 224.8, 95% CI
245.70 to 24.01 m), self-reported physical activity (21.1, 95%
CI 22.0 to 20.2), HADS depression score (mean 1.0, 95% CI
0.5 to 1.56), and EQ-5D score (mean 20.08, 95% CI 20.14 to
20.02) at 6 months.

From 6 to 12 month follow-up in the exercise arm, there was
no within-group change apart from a significant decrease in self-
reported physical activity (Table 3). In the control arm, there
were no significant differences over time.

Adherence to the exercise intervention
Of the 84 patients randomized to the exercise group, 68 (81%)
completed the initial assessment and attended the three hospital-
based classes. At the 4 week home visit, 62 (74%) patients in the
intervention arm were participating in the exercise programme,
by 10 weeks, this had fallen to 53 (63%) and by 20 weeks, 45
(54%). At the home visits, participants who were still exercising
reported that they were doing a mean of five sessions of aerobic
exercise (walks) per week, as prescribed, with a median duration
(IQR) increasing from 12 (8–20) min at 4 weeks to 15 (11–
27.5) min at 20 weeks. Participants also reported to be undertaking
the two strength training sessions per week. The mean (SD) Borg
breathlessness scores achieved during walking at 4, 10, and 20
weeks were 3.13 (0.87), 2.94 (1.13), and 3.18 (0.86), respectively,
and the Borg perceived exertion scores were 11.0 (1.83), 11.0
(1.70), and 11.56 (1.48), respectively.

In a post hoc analysis comparing those adhering to the exercise at
20 weeks (reporting at least two exercise sessions per week) with
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the controls, there were no significant differences at 6 months,
but all the outcomes were in a direction favouring the exercise
group. At 6 months, the adjusted mean difference for the
MLwHFQ was –4.97 (95% CI –7.87 to 2.80) and the mean
distance walked on the ISWT 17.3 (95% CI –11.89 to 41.86). At
12 months, the adherent exercise participants had a significantly
higher EQ-5D (adjusted mean difference 0.14, 95% CI 0.05 to
0.22, P ¼ 0.001) than controls.

Health service utilization
Over the 12 months of follow-up, a similar number of patients
in the two groups were admitted to hospital for any cause

(exercise16/84 vs. control 20/85) or for a cardiac condition (11/
85 vs. 11/84) and there was no difference in mean number of
nights of admissions for any cause or a cardiac condition [mean
nights for a cardiac condition: exercise group 1.2 (standard devi-
ation 6.3) vs. control group 1.4 (standard deviation 5.8)] (Table 4).

Discussion
The findings of this study failed to confirm the hypothesis that the
addition of a home-based exercise programme to specialist nurse
care would improve the outcomes of a community-based
heart failure population. However, there was some evidence of

Figure 1 Flow of patients through the BRUM-CHF study. NYHA, New York Heart Association class; AF, atrial fibrillation; ISWT, incremental
shuttle walking test; DNA, did not attend; F/U, follow-up.
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improvement in the exercise group compared with control, i.e.
higher quality of life (EQ-5D) at 6 months and reduced psycho-
logical distress (HAD scale) at 12 months.

Comparison with previous studies
Our results differ from the one other UK-based trial of the
addition of exercise to specialist heart failure nurse care to date.

Austin et al.24 reported a greater improvement in health-related
quality of life, NYHA class, and exercise capacity in exercisers
compared with controls at 6 month follow-up. However, our
study differs from this previous trial in a number of important
ways. First, the exercise intervention was centre-based and super-
vised by a nurse specialist and had group-based education sessions
as part of the intervention. Therefore, there was more opportunity
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Table 1 Baseline characteristics

Exercise arm
(n 5 84)

Control arm
(n 5 85)

Sex, n (%)

Males 64 (76.2) 62 (72.9)

Females 20 (23.8) 23 (27.1)

NYHA on recruitment, n (%)

I 4 (4.8) 6 (7.1)

II 63 (75.0) 62 (72.9)

III 17 (20.0) 17 (20.0)

AF present on recruitment, n (%) 17 (20.2) 18 (21.2)

Age, mean (SD) 65.9 (12.5) 70.0 (12.5)

Ethnicity, n (%)

White 69 (83.1) 74 (87.1)

South Asian 5 (6.0) 5 (5.9)

Other 9 (10.8) 6 (7.1)

Past medical history, n (%)

Diabetes 18 (21.4) 19 (22.4)

Stroke 8 (9.5) 7 (8.2)

Peripheral vascular disease 7 (8.3) 7 (8.2)

Angina 34 (40.5) 36 (42.4)

Hypertension 30 (35.7) 38 (44.7)

Valvular heart disease 14 (16.7) 19 (22.4)

Myocardial infarction 40 (47.6) 33 (38.8)

CABG 16 (19.0) 10 (11.8)

Angioplasty 15 (17.9) 14 (16.5)

Attended cardiac rehabilitation 14 (16.7) 10 (11.8)

In paid employment, n (%) 7 (8.3) 4 (4.7)

Years in full-time education, mean (SD) 10.9 (3.7) 10.6 (2.2)

Current smoker, n (%) 7 (8.3) 8 (9.4)

Units of alcohol/week, mean (SD) 5.85 (8.0) 5.23 (8.7)

MLwHFQ score, mean (SD) 33.35 (21.3) 31.82 (22.5)

ISWT distance (m), mean (SD) 234.0 (132.6) 220.5 (130.7)

Self-reported physical activity score, mean (SD) 4.55 (2.5) 4.67 (2.6)

HADS anxiety score, mean (SD) 6.05 (4.36) 5.48 (4.07)

HADS depression score, mean (SD) 6.27 (3.58) 5.01 (3.07)

EQ5D, mean (SD) 0.675 (0.25) 0.696 (0.26)

SBP (mmHg), mean (SD) 116.63 (15.6) 124.0 (19.7)

DBP (mmHg), mean (SD) 67.85 (10.8) 68.29 (12.4)

Drugs, n (%)

Diuretic 77 (92.8) 78 (91.8)

ACE-inhibitor or A-II receptor antagonists 82 (98.8) 80 (94.1)

Beta-blockers 61 (73.5) 52 (61.2)

NYHA, New York Heart Association class; AF, atrial fibrillation; CABG, coronary artery bypass graft; MLwHFQ, Minnesota Living with Heart Failure Questionnaire; ISWT,
incremental shuttle walking test; HADS, Hospital Anxiety and Depression Scale; SBP, systolic blood pressure; DBP, diastolic blood pressure; ACE, angiotensin-converting enzyme;
A-II, angiotensin II receptor blocker.
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for the monitoring and maintenance of an optimal exercise dosage,
particularly training intensity. Second, patients in the previous trial
were not on optimized therapy at entry to the study, so there

were major changes in patients’ pharmacological management
and lifestyle that took place in the first few weeks of the trial.
Although these changes would have been experienced by both
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Table 2 Primary and secondary outcomes at 6 and 12 months and between-group differences

Exercise Usual care Mean
differencea

95% CI of mean
difference

Adjusted
mean
differenceb

95% CI of
adjusted mean
difference

P-value

Mean SD Mean SD

Outcomes at 6 months

MLwHFQc 36.26 24.08 34.49 23.98 0.25 25.03 to 5.53 22.53 27.87 to 2.80 0.3

Distance on ISWT/m 226.95 120.3 206.18 135.2 21.18 25.79 to 48.12 14.98 211.89 to 41.86 0.1

Self-reported physical activityd 4.63 3.54 3.54 3.81 1.14* 0.05 to 2.23 1.05 20.05 to 2.14 0.06

HADS anxiety score 6.39 4.34 5.45 4.23 0.57 20.42 to 1.56 0.45 20.55 to 1.45 0.4

HADS depression score 6.51 4.07 5.90 3.78 20.57 21.52 to 0.39 20.68 21.64 to 0.28 0.2

EQ-5Dd 0.663 0.242 0.617 0.319 0.064 20.01 to 0.14 0.11* 0.04 to 0.18 0.004

Systolic BP 122.66 16.62 126.91 21.03 0.30 24.92 to 5.52 20.30 25.52 to 4.94 0.9

Diastolic BP 70.86 11.50 69.62 14.11 2.07 21.06 to 5.19 1.94 21.17 to 5.06 0.2

Outcomes at 12 months

MLwHFQc 37.61 20.97 34.91 24.80 2.23 5.99 to 16.81 20.55 25.87 to 4.76 0.8

Self-reported physical activityd 3.60 2.64 3.78 4.09 20.12 21.11 to 0.86 0.05 21.1 to 0.96 0.9

HADS anxiety score 6.68 4.31 5.62 4.50 0.75 20.28 to 1.79 0.23 20.81 to 1.27 0.7

HADS depression score 6.26 3.73 5.50 3.91 20.98* 21.90 to 20.06 21.07* 22.00 to 20.14 0.02

EQ-5Dd 0.679 0.21 0.691 0.28 0.059 20.003 to 0.121 0.058 20.01 to 0.12 0.07

BP, blood pressure; HADS, Hospital Anxiety and Depression Scale; ISWT, incremental shuttle walking test; MLwHFQ, Minnesota Living with Heart Failure Questionnaire.
aAdjusted for baseline value.
bAdjusted for baseline value, age, sex, NYHA class, centre of recruitment, presence or absence of AF, HADS, and blood pressure at baseline.
cScores range from 0 to 121, with higher scores indicating worse quality of life.
dSelf-reported physical activity using score on 0–18 scale.
eScores range from 1.00 (indicating perfect health) to –0.59 (worse imaginable health state).
*P , 0.05.
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Table 3 Within-group differences from baseline to 6 months and 6–12 months

Exercise intervention Usual care

Mean difference 95% CI Mean difference 95% CI

0–6 months

MLwHFQ 2.18 22.10 to 6.45 2.37 21.15 to 5.89

Distance on ISWT/m 22.20 223.23 to 16.11 224.80* 245.70 to 24.01

Self-reported physical activity 0.10 20.67 to 0.87 21.10* 21.98 to 20.22

HADS anxiety score 0.31 20.48 to 1.10 20.09 20.82 to 0.64

HADS depression score 0.08 20.68 to 0.86 1.00** 0.42 to 1.58

EQ-5D 20.005 20.06 to 0.05 20.08* 20.14 to 20.02

Systolic BP 5.85* 1.92 to 9.79 0.80 2.16 to 6.05

Diastolic BP 3.26* 1.16 to 5.36 20.08 1.69 to 3.42

6–12 months

MLwHFQ 1.97 21.50 to 5.44 0.63 22.73 to 4.00

Self-reported physical activity 21.08* 21.98 to 20.18 0.19 20.74 to 1.11

HADS anxiety score 0.36 20.36 to 1.07 0.13 20.52 to 0.78

HADS depression score 20.11 20.76 to 0.54 0.30 20.27 to 0.86

EQ-5D 0.007 20.04 to 0.06 0.009 20.04 to 0.06

BP, blood pressure; HADS, Hospital Anxiety and Depression Scale; ISWT, incremental shuttle walking test; MLwHFQ, Minnesota Living with Heart Failure Questionnaire.
*P , 0.05.
**P ¼ 0.001.
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groups, there were differences between groups and it is plausible
that they may have facilitated the impact of exercise training.

Our findings are consistent with previous trials of home-based
exercise programmes in heart failure. Only three trials of entirely
home-based exercise have been published.25 –27 In accord with
the present study, none of these trials achieved an improvement
in exercise capacity in the exercise group, but one trial with a
high loss to follow-up (40%) did report a significant improvement
in quality of life,25 and Dracup et al.26 reported a reduction in
hospital admissions.

The Cochrane review of exercise training in heart failure
showed that the largest effect sizes were seen in those studies
with the most intensive (i.e. most frequent and longest duration
of exercise sessions) and monitored programmes.2 In addition,
many of these trials were undertaken before the widespread use
of beta-blockers and multidisciplinary care. We believe these
two factors are the likely explanation of our findings. As patients
in the BRUM-CHF trial were on optimized therapy, this may
have reduced the potential for improvement with an exercise
programme. Furthermore, given the real-world nature of this
trial, the exercise programme, although meeting current guidance
for exercise provision for patients with heart failure,12,28 was
designed to be inexpensive and to be able to be implemented
widely, avoiding the need for patients to attend more than a
small number of centre-based sessions.

Of interest is the significantly higher quality of life as measured
using a generic measure (EQ-5D) at 6 month follow-up, which is
of a similar order to the difference seen in Austin et al.24

However, this change in generic quality of life was not directly
associated with the change in disease-specific quality of life as
assessed by the MLwHFQ. The population in our study found
the MLwHFQ difficult to complete, being uncertain about
whether their symptoms were due to their heart condition, old
age, or another chronic disease. This finding is concordant with
the results of a qualitative validation of the MLwHFQ29 and our
parallel qualitative study, in which many participants did not
appear to know that they had heart failure, or in which way
their heart failure affected them. The quality of life of a large

sample of patients enrolled in the CARE-HF study was evaluated
using the EQ-5D and MLwHFQ and compared with the NYHA
class and population norms.30 This concluded that the EQ-5D
may be an acceptable, valid measure for use in heart failure patients
owing to its high response rates, sensitivity to NYHA status, and
statistically significant relationship with the MLwHFQ. Many
(33.7%) participants in the CARE-HF study did not fully complete
the MLwHFQ.

Approximately, a quarter of participants scored as having poss-
ible or probable depression or anxiety on the HADS at baseline, so
there was the potential to improve with the exercise programme.
Indeed, at 12 month follow-up, the exercise group reported a sig-
nificantly lower mean HADS depression score. Given that by the
12 month follow-up the exercise group did not report a higher
level of physical activity, this cannot explain this lower level of
depression.31,32

Study strengths and limitations
The BRUM-CHF trial has several strengths. First, it is large in com-
parison with many studies of home-based exercise for patients
with heart failure. Second, it had very low rates of loss to follow-up
and therefore risk of attrition bias. Third, the control group was
chosen to reflect current optimal management of heart failure,
i.e. specialist nurse care. This mirrors current clinical practice,
enabling greater generalizability of the findings, although controlling
for confounding and selection bias through randomization. Fourth,
we recruited via a community-based population of heart failure
patients. Recruitment to the trial has highlighted that a home-based
exercise programme will be appropriate for a minority of patients
with heart failure. The majority of patients seen by the specialist
heart failure service were not eligible for the trial, owing to
factors that included insufficient or too severe disease or preclu-
sion of safe home exercise. In addition, co-morbidities accounted
for large numbers of patients not being suitable for exercise. The
older age of patients with heart failure means that there will be
a high level of co-morbidity, which was not an issue in previous
trials of highly selected, atypical patients.33 Poor recruitment to
trials of patients with heart failure has been previously reported,
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Table 4 Health service resource use 0–12 months

Exercise intervention Control P-valuea

Number of
patients

Mean SD Number of
patients

Mean SD

Hospital admissions all causes (nights) 16b 3.07 11.72 20 2.38 7.75 0.2

Hospital admissions cardiac causes (nights) 11 1.15 6.28 11 1.38 5.84 0.1

Day case admissions 13 0.27 0.70 16 0.41 1.09 0.2

Out-patient visits 54 1.89 2.02 38 1.33 1.85 0.3

Specialist heart failure nurse consultations 61 2.24 1.98 57 2.63 2.60 0.4

Visits to general practitioner 31 1.89 3.04 30 1.65 2.49 0.7

Home visits from general practitioner 3 0.16 0.99 4 0.22 0.98 0.8

Practice nurse consultations 24 1.12 2.58 20 0.99 1.92 0.6

Overall, only 19% of participants were admitted for any cause, and 12% for a cardiac cause.
aAdjusted for age, sex, NYHA class, centre of recruitment, presence or absence of AF, with HADS, and blood pressure at baseline added stepwise.
bSeventy-three nights from 1 patient admitted with a CVA.
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with a high proportion declining to participate when contacted,
with reasons given including a perception of being too old, too
unwell, or too busy.33 This is an issue that will need to be con-
sidered when planning rehabilitation services for patients with
heart failure.

The principal limitation of this trial was the self-monitored
nature of exercise training so that it was not possible to ensure
that patients complied with their individualized exercise prescrip-
tion. However, unlike most previous trials of exercise in patients
with heart failure, we assessed adherence. Adherence to the
exercise programme is similar to the adherence rates for cardiac
rehabilitation in patients post-myocardial infarction.8 Trials that
have reported adherence, report very high adherence rates (75–
100%),21,34 – 36 which are very unlikely outside supervised exercise
training programmes in highly selected patient populations. The
adherence to exercise may be an important factor in our findings
since a per protocol analysis, including only participants in the
exercise arm who were still adhering at 20 weeks, found increased
effect sizes. It is possible that the participants undertaking the
home-based exercise programme did not achieve an adequate
dose of aerobic exercise, as they did not achieve our recommen-
dations for duration of walking or intensity of exercise. Additional
potential limitations were the lack of an attention control (i.e. con-
trols receiving similar numbers of contacts as the intervention) and
difficulties in blinding. However, although this could have had an
effect at the 6 month follow-up, by 12 months both groups had
been receiving ‘usual care’ for the previous 6 months. Given the
nature of the exercise intervention, it was not possible to blind
patients and caregivers. Although we aimed to blind outcome
assessment, this was not always logistically possible, as patients
may have discussed their allocation with the research nurses. To
check the potential impact of this loss of observer blinding, we
undertook a post hoc sensitivity analysis comparing the
between-group primary outcome analysis in only those patients
who had blinded follow-up at 6 months. There was no change in
the findings. Baseline differences between intervention and
control groups were controlled for in the analyses and thus
should not have affected the findings.

Conclusions
This study failed to demonstrate a benefit from the addition of a
home-based exercise programme in a community-based heart
failure population. Further evidence is needed to assess the suit-
ability of home-based exercise programmes in this population.
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