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The increasing prevalence and poor prognosis associated with heart failure have prompted research to focus on improving

quality of life (QoL) for heart failure patients. Research from 1996–2005 was systematically reviewed to identify randomized

controlled trials that assessed QoL in heart failure. In 120 studies, 44 were medication trials; 19 surgical/procedural

interventions; and 57 patient care/service delivery interventions. Studies were summarized in terms of aim, population, QoL

measures used and QoL findings. Studies used 47 different measures of QoL-generic, health-related, condition-specific,

domain-specific and utility measures. Most used a single QoL measure. In 87%, a condition specific QoL measure was

used, with the Minnesota Living with Heart Failure Questionnaire the favoured assessment tool. The range of QoL

measures in use poses challenges for development of cumulative knowledge. Although comparability across studies is

important, this must be informed by the responsiveness of the instrument selected. As carried out in other cardiac groups,

comparative evaluations of instrument responsiveness are needed in heart failure. Eur J Cardiovasc Prev Rehabil 00:000–

000 �c 2007 The European Society of Cardiology

European Journal of Cardiovascular Prevention and Rehabilitation 2007, 00:000–000
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Introduction
Heart failure is associated with both high levels of

mortality and high healthcare costs. For instance, it

consumes an estimated 2–2.5% of the total health budget

in the United Kingdom [1]. Given the poor prognosis of

heart failure and the increasing complexity of manage-

ment regimens, much recent emphasis has focused on

maintaining or improving quality of life (QoL) for heart

failure patients. Early studies showed that heart failure

was associated with poorer QoL than other common

chronic conditions such as diabetes and chronic lung

disease [2]. Exponential growth has been seen in QoL

research in heart failure over the past decade. This overall

body of work has been reviewed on previous occasions,

most recently in 1999 [3] with a 2006 review of nursing

interventions in heart failure [4]. These reviews have

outlined a range of descriptive cross-sectional and

interventional studies. Owing to the many recent

developments in therapeutic options, including patient

care and service management approaches, and pharma-

cological and device innovations, many of the more recent

QoL studies are randomized interventions. As rando-

mized studies provide the most conclusive evidence, a

review of such studies can help clarify and consolidate

patterns of QoL findings from this active research area.

Defining QoL is a complex process that has been well

documented elsewhere [5]. A basic assumption was that

QoL assessment must be carried out by the patient him/

herself, as studies have demonstrated that patient

assessment does not correlate with physician assessment

[6]. Otherwise, QoL definition and/or operationalization

by study authors was accepted.

This paper thus reviewed randomized controlled trials

which assessed QoL in heart failure interventions, either

as a primary or secondary end point. The objective was to

describe the aim of each study, the sampling and
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assessment time frames, the specific instruments used to

assess QoL and the study’s key QoL findings.

Methods
The review involved systematic searches of the following

databases from January 1996 to December 2005: MED-
LINE, PsychINFO, and CINAHL. OVID in process and

other nonindexed citations for the period were also

searched.

The search terms used were ‘quality of life’, ‘heart

failure’, ‘measure/measurement’ and ‘assess/assessment’

combined in different ways to yield maximum results.

Truncated terms were used as appropriate for each

database. All terms were used as text words (i.e. words

appearing in the title or abstract, key words or a database

entry).

Inclusion/exclusion criteria

Papers were included in the review if the study was

designed as a randomized controlled trial of heart failure

patients; QoL was specifically stated to be a primary or

secondary outcome; a self-report measure of QoL was

used; and the study was published in English.

Results
A total of 233 studies were identified using the specified

search terms. Of these, 120 met the defined selection

criteria. Details of the QoL measures used in the studies

are provided in Table 1. Measures were categorized

according to whether their focus was generic (general

QoL), health-related (health-related QoL), condition-

specific (aspects of QoL relevant to particular health

problems), domain-specific (particular component of

QoL) or utility (the value of health or other interventions

in terms of a combination of increased QoL and length of

life) [5].

Eight studies used a generic QoL measure. The most

frequently used measure was Cantril’s ‘Ladder of Life’

(three studies) [27,60,61]. Health-related measures were

used in 46 studies. In the majority (52%), the measure of

choice was the 36-item Short-form Health Survey (SF-

36) or some subscale(s) of the SF-36 (24 studies) [61–

65,10,66–82]. In six studies, this was the only QoL

measure used. The next most commonly used measure

was the Sickness Impact Profile or a derivative (eight

studies) [63,83,8,84–88].

One hundred and five (87%) studies used a condition-

specific measure of QoL, with the majority favouring the

Minnesota Living with Heart Failure Questionnaire

(MLHF). This measure was used in 83 (69%) of all

studies [61–64,66,68,71,74,78–82,85,88–115,34,116–

155]. In 57 (47%) of studies, it was the only measure

used. The next most commonly used condition-specific

measures were the Chronic Heart Failure Questionnaire

(six studies) [75,83,156–159] and the Quality of Life

Index (four studies) [67,96,137,151].

Table 1 QoL measures used in randomized controlled studies of
heart failure 1996–2005

Category Measure N of
studies

Generic Ladder of Life [7] 3
Self-assessment of General Well-Being (SAGWB)

[8]
2

Scale of Life Satisfaction [9] 1
0–100 Global QoL scale [10] 1
Psychological General Well-Being Index (PGWB)

[11]
1

Health-related 36-Item Short-Form Health Survey (SF-36) [12,13] 24
Sickness Impact Profile (SIP) (also called Func-

tional Limitations Profile) [14]
8

Profile of Mood States (POMS) [15] 3
Nottingham Health Profile (NHP) [16,17] 2
Dartmouth COOP Functional Health Assessment

Charts (COOP Charts) [18]
1

The Psychological Adjustment to Illness Scale
(PAIS) [19]

1

Multidimensional Functional Assessment Ques-
tionnaire (OARS) [20]

1

The Functional Status Questionnaire [21] 2
Items to assess impact of illness on leisure and

regular activities [22]
1

Patients Global Assessment of Change in Quality
of Life (PGACQoL) [23]

1

General Health Questionnaire [24] 1
Health status index derived from SIP scores [22] 1

Condition-specific Minnesota Living With Heart Failure Questionnaire
(MLHF) [25]

83

Chronic Heart Failure Questionnaire (CHQ) [26] 6
Signs and symptoms of heart failure question-

naire(s)/scale(s) [27–29]
3

Quality of Life Index (QLI) [30] 4
Kansas City Cardiomyopathy Questionnaire

(KCCQ) [31]
1

QoL profile for chronic diseases (PLC) [32] 1
Heart Failure Functional Status Inventory [33] 1
Specific Symptoms Scale [34,35] 1
European Organisation for Research on Treatment

of Cancer QLQ C-30 (EORTC QLQ-C30) [36]
1

Subjective Symptoms Assessment Profile (SSA-P)
[37]

1

Customized – 16 items [38] 1
Customized – breathlessness, fatigue, well-bring

[39]
1

Domain-specific Sense of Coherence Scale (SOC) [40] 3
Yale Dyspnea–Fatigue Index [41] 1
Hospital Anxiety and Depression Questionnaire

(HADS) [42]
3

Centre for Epidemiological Studies Depression
Scale (CES–D) [43]

2

Heart Patients Psychological Questionnaire
(HPPQ) [44]

2

Epworth Sleepiness Scale [45] 1
Heart Failure Self-Efficacy Scale [46] 1
Guyatt Respiratory Scale [47] 1
The Transitional Dyspnea Index/Mahler Dyspnea–

Fatigue Index [48]
2

Philadelphia Geriatric Morale Score [49] 1
Zung Self-rated Depression Scale [50] 1
Geriatric Depression Scale [51,52] 1
The Functional Assessment of Chronic Illness

Therapy – Spiritual Well-being [53,54]
1

Specific Activities Scale [55] 2
Karolinska Scale (modified) [56] 1
State Anxiety Inventory [57] 1
State Anger Inventory [58] 1

Utility EuroQoL quality of life measure (EQ–5D) [59] 6
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A range of domain-specific measures was also used, the

most frequently used was the Sense of Coherence scale

(three studies) [84–86] and the Hospital Anxiety and

Depression Scale (three studies) [83,151,160]. The

EuroQoL quality of life measure, which combines

information on the absolute and relative value of aspects

of QoL, was the only utility-based measure of QoL used

in the studies reviewed. It was used in combination with

other measures in four studies [148,152,158,161] and

alone in two studies [162,163].

Most studies used a single measure of QoL (76 studies;

63%) (see Appendix A* for a detailed breakdown of the

combinations). Use of a single condition-specific measure

was the favoured approach to QoL measurement, with

the MLHF being used most frequently (76% of single

measure studies). Where multiple measures were used,

the most common combination consisted of a health-

related measure and either a condition-specific or a

domain-specific measure or both (23/43 studies). None of

the studies encompassed measures from all five cate-

gories examined.

In addition to be being categorized according to the

measure(s) used, studies were categorized according to

type of trial – pharmacological, surgical/procedural and

patient care and service management interventions.

Pharmacological trials

Of the 120 studies reviewed, 44 were medication trials

(see Table 2). Almost three quarters (80%) of the 44

pharmacological trials used the MLHF. In most (29/32) it

was the sole measure of QoL. A single measure of QoL

was used in 32 trials.

Of the 44 pharmacological trials, 27 evaluated the effects

of a medication compared with a placebo or usual care.

Ten trials reported a QoL benefit of medication over

placebo [72,90,92,93,96,99,100,124,155,162]. A partial

effect was reported in two studies [61,113]. Fifteen

reported no significant differences between medication

and placebo [39,63,78,89,101,106,107,111,129,133,139,

141,146,149,165]. Four studies were terminated early,

two because of a trend towards increased mortality in the

treatment arm [112,158], one because of significantly

increased survival in the treatment arm [125] and one for

reasons not outlined [147].

A number of trials compared the impact of two or more

medications on outcomes including QoL. In a comparison

of torsemide and furosemide [98], QoL was significantly

better in the torsemide group at one of three assessment

points.

Candesartan was found to improve QoL significantly

more than verapamil or placebo [103] and inotrope

infusions (milrinone or dobutamine) improved QoL

significantly when compared with placebo [102].

Studies comparing cilazapril and captopril [22], meto-

prolol and carvedilol [131], enalapril and losartan [140],

captopril and spirapril [167] and captopril and lisinopril

[28] found no difference in QoL scores between groups.

Two studies [88,163] compared losartan and captopril and

both found significant improvement in QoL within but

not between groups. Treatment guided by plasma

aminoterminal brain natriuretic peptide offered no QoL

benefits over treatment guided by standard care [94,120].

Konstam and colleagues [164] examined QoL data from

the SOLVD trial which compared enalapril with a

placebo. Baseline assessment of QoL predicted mortality

and heart failure-related hospitalizations in patients

randomized to enalapril and placebo treatment.

Surgical/procedural trials

Of 120 studies reviewed, 19 were surgical/procedural

trials (see Table 3). As with the pharmacological trials,

the favoured measure of QoL was the MLHF, used in

78% of surgical/procedural trials (15/19). Most studies

used a single measure of QoL (13/19).

Of the 19 interventions, 10 reported a positive impact of

the procedure (or at least one procedure of those

assessed) on the QoL score(s) of participants

[10,64,75,76,91,97,104,105,115,122,123]. Two studies

[97,105] were follow-ups on previously beneficial studies

to assess whether benefits initially observed were

sustained at 12 months. Two studies reported a partial

impact on QoL (i.e. a positive impact at some but not all

assessment time points) [116,122], whereas four reported

no measurable change in QoL [95,108,109,159]. One

study [10] evaluated the impact of three different

physiologic sensors in permanent pacemakers on cardio-

vascular events and QoL, and found that patients who

received one of the sensor types (blended) had

significantly poorer SF-36 physical function scale scores

than the other two groups.

Brignole and colleagues [168] completed a trial which

involved two phases. In phase one, right ventricular and

left ventricular pacing were compared. No significant

difference between group QoL scores was found,

although there was significant improvement within the

two groups on all QoL measures from baseline to end

point. In phase two, right ventricular and biventricular

pacing were compared. Again there was significant

improvement within the groups on all QoL measures

from baseline to end point. A between group difference
*See supplementary data.
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Table 2 Pharmacological (N = 44)

Study Aim of study Na NYHA class Method/intervention Time-Frame (weeks)b QoL indicator QoL findingsc

Goldstein et al. [141] To assess the tolerability, safety, and
effect on left ventricular ejection frac-
tion of metoprolol

60 III–IV Metoprolol or placebo 26 MLHF No significant difference in QoL

Hjalmarson et al. [139] To assess the effects of metoprolol on
mortality, hospitalization, symptoms,
and QoL in patients with heart failure
(subset from MERIT-HF Trial)

741 II–IV Metoprolol or placebo 52 MLHF No significant difference in QoL
scores

RESOLVD Investigators
[129]

To assess the effects of metoprolol 426 II–IV Metoprolol or placebo 24 MLHF Metoprolol did not affect QoL

Sanderson et al. [131] To compare the long-term clinical efficacy
of metoprolol versus carvedilol

51 II–IV Metoprolol or carvedilol 12 MLHF Both medications significantly im-
proved symptoms (P < 0.001). No
significant difference in QoL scores

Agostoni et al. [155] To assess the effects of b-blockers on
ventilation

15 II–III Carvedilol or placebo 26 (3 mths on each
regimen)

MLHF Carvedilol improved quality-of-life
scores (P < 0.05)

Bristow et al. [149] To assess the efficacy and safety of
carvedilol

345 II–IV Carvedilol low, medium or
high dose or placebo

26 MLHF No significant changes in QoL scores
between groups

Cohn et al. [147] To assess the safety and efficacy of
carvedilol

131 II–IV Carvedilol or placebo 26 MLHF Study terminated early. QoL had
improved similarly in both groups

Colucci et al. [145] To assess if carvedilol inhibits clinical
progression in patients with mildly
symptomatic heart failure owing to left
ventricular systolic dysfunction

366 II–IV Carvedilol or placebo 52 MLHF No significant changes in QoL scores
between groups

Packer et al. [133] To assess the effects of carvedilol (The
PRECISE Trial)

278 II–IV Carvedilol or placebo 26 MLHF Carvedilol therapy had little effect on
indirect measures of patient benefit
including quality-of-life scores

Konstam et al. [164] To assess the independent relation of
QoL to mortality and congestive heart
failure-related hospitalizations in pa-
tients randomized to enalapril or pla-
cebo [Studies of Left Ventricular
Dysfunction (SOLVD) Trial]

2465 I–IV Enalapril or placebo 158 (mean follow-up) The Functional Status Ques-
tionnaire; POMS; SF-36

Baseline assessment of QoL pre-
dicted mortality and heart failure-
related hospitalizations in sympto-
matic and asymptomatic patients
randomized to enalapril and place-
bo treatment. But other domains
were stronger predictors

Guazzi et al. [140] To assess losartan and enalapril in
isolation or in combination

25 II–III Enalapril + placebo, losar-
tan + placebo, enala-
pril + losartan or the same
preparations in a reverse
order or placebo + place-
bo

8 MLHF No significant difference in QoL be-
tween groups

van den Broek et al.
[127]

To assess if duration of action of spirapril
compared with captopril affects clin-
ical efficacy

20 II–III Captopril or spirapril 12 MLHF No significant improvement in QoL
between groups

Cowley et al. [88] To compare QoL measures following
losartan or captopril in elderly symp-
tomatic heart failure patients

203 II–IV Losartan or captopril 48 MLHF; SIP Significant improvements in QoL from
baseline for both groups
(Pr0.001). Nonsignificant trend
favouring losartan vs. captopril for
composite QoL endpoint

Konstam et al. [163] To compare the effect of losartan with
captopril on mortality, morbidity and
functional status of patients [ELITE II
study] (QoL substudy)

1856 II–IV Losartan or captopril 52 EQ-5D Visual Analogue Scale QoL improved in both groups
(P < 0.001) but did not differ be-
tween groups over time

Bulpitt et al. [22] To compare QoL effects of cilazapril or
captopril in patients with mild to
moderate heart failure

367 II–IV Cilazapril or captopril daily
for 24 weeks, or placebo
for 12 weeks followed by
cilazapril for 12 weeks

24 SIP; POMS; Dyspnea-Fatigue
Index; a health status index
derived from SIP scores;
items to assess impact of ill-

Nonsignificant trend towards im-
proved QoL on ACE inhibitors vs.
placebo
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Study Aim of study Na NYHA class Method/intervention Time-Frame (weeks)b QoL indicator QoL findingsc

health on regular and leisure
activities

Morisco et al. [28] To compare the efficacy, safety, and
tolerability of lisinopril with captopril in
elderly patients

251 II–III Lisinopril or captopril 12 Signs and symptoms of heart
failure

Similar improvement in both groups

Larsen et al. [165] To assess adaptive changes in acute
haemodynamic response to inhibitors
of angiotensin-converting enzyme

135 II–III Cilazapril 0.5 mg, 1.0 mg or
2.5 mg or placebo

12 Questionnaire based on symp-
toms state, general well-
being and daily activities

The QoL assessment remained un-
changed or improved in the majority
of patients

Watson et al. [89] To assess the effect of coenzyme Q on
echocardiographic and haemodynamic
indexes of left ventricular ejection
fraction and on QoL in patients with
chronic left ventricular systolic dys-
function

30 NS Coenzyme Q or placebo 12 MLHF No significant difference in QoL with
coenzyme Q

Cohn et al. [113] To assess the effect of vesnarinone on
mortality and morbidity in severe heart
failure

833 III–IV Vesnarinone 30 mg or
60 mg or placebo

26 MLHF Significantly greater increase in QoL
in 60-mg vesnarinone group vs.
placebo group at 8 weeks
(P < 0.001) and at 16 weeks
(P = 0.003).Similar but not signifi-
cant trends in QoL in the 30-mg
vesnarinone group

Dorszewski et al. [112] To assess the effects of urapidil com-
bined therapy on QoL, exercise toler-
ance and haemodynamic parameters

36 III–IV Urapidil or placebo 12 MLHF Study terminated early. A trend to-
wards increased mortality in urapidil
group was observed

Hutcheon et al. [78] To assess the effects of perindopril on 6-
min walking distance and QoL in very
old patients with left ventricular systo-
lic dysfunction

66 I–IV Perindopril or placebo 10 MLHF; SF-36 No significant improvement in QoL

Keith et al. [107] To assess whether vitamin E supple-
mentation modifies oxidative stress in
patients with advanced heart failure.

56 III–IV Vitamin E or placebo 12 MLHF No significant difference in QoL be-
tween groups.

Lader et al. [61] To assess the effect of digoxin therapy on
QoL [QoL substudy of the Digitalis
Investigation Group (DIG) trial]

589 I–IV Digoxin or placebo 52 SF-36; Ladder of Life; CES-D;
State Anxiety Inventory; State
Anger Inventory; MLHF

Perceived health was improved in
digoxin group at 4 months
(P = 0.0057). No significant differ-
ences at 52 weeks

Levine et al. [106] To assess the effect of mibefradil on
morbidity and mortality congestive
heart failure

327 II–IV Mibefradil or placebo 52 MLHF QoL virtually unchanged in both
groups

Lubsen et al. [101] To assess the effect of pimobenda on
exercise capacity (PICO trial)

317 II–III Pimobendan or placebo 24 MLHF No significant effects over time or
difference in QoL across groups

Mancini et al. [99] To assess the effect of erythropoietin
(EPO) on exercise performance in
anaemic heart failure patients.

26 III–IV EPO or placebo 12 MLHF QoL decreased in control group and
increased in the treatment group

Majani et al. [100] To assess the effect of valsartan on QoL -
Valsartan Heart Failure Trial (Val-HeFT)

3010 IV Valsartan or placebo 156 MLHF Significant effect of Valsartan on
overall MLHF score (P = 0.005).
Placebo group slowed as the trial
progressed

Newby et al. [166] To assess the effect of candoxatril on
exercise capacity, clinical status and
QoL in patients receiving angiotensin-
converting enzyme inhibition

110 I–III Candoxatril or placebo 12 Questionnaire assessing
breathlessness, fatigue and
well-being

No significant changes in QoL scores
between groups

Omran et al. [72] To compare the effectiveness of oral D-
ribose supplementation on cardiac
haemodynamics and QoL in patients
with chronic coronary artery disease
and heart failure

15 II–III D-ribose or placebo 7 SF-36 D-ribose demonstrated a significant
improvement in QoL (Pr0.01)
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Study Aim of study Na NYHA class Method/intervention Time-Frame (weeks)b QoL indicator QoL findingsc

Udelson et al. [63] To assess the effect of amlodipine as
adjunctive therapy

437 II–IV Amlodipine or placebo 12 MLHF; SF-36; SIP (subscale) Amlodipine did not affect QoL

Webster et al. [93] To investigate whether sildenafil is safe
and effective for erectile dysfunction

35 II–III Sildenafil or placebo 12 MLHF MLHF index improved with sildenafil
(P = 0.02)

Zeng, Zeng and Li [90] To assess the efficacy and safety of
berberine

156 II–IV Berberine or placebo 8 (treatment) 104 (mean
follow-up)

Dyspnea-Fatigue Index; MLHF Significant difference in the aggregate
score on the index and MLHF after
8 weeks of treatment (P < 0.02)

Elkayam et al. [111] To assess the effect of organic nitrates in
patients treated with angiotensin-con-
verting enzyme inhibitiors

29 II–III Transdermal nitroglycerin or
placebo

12 MLHF No significant differences changes in
QoL

Lee et al. [124] To assess the effect of perhexiline 56 II–III Perhexiline or placebo 8 MLHF Significantly improved MLHF scores
with Perhexiline (P = 0.04). No
change in control MLHF scores

Little et al. [103] To compare candesartan and verapamil 21 7 III–IV Candesartan, verapamil or
placebo

6 MLHF Significant improvement in QoL with
candesartan (P < 0.05) but not with
verapamil

Witte et al [162] To access the effect of micronutrient
supplementation on QoL and left
ventricular function in elderly patients

30 NS Micronutrient supplement or
placebo

39 EQ-5D Significant effect of micronutrients on
QoL (P < 0.05), decrease in QoL of
placebo patients (P = 0.23)

Lopez-Candales et al.
[102]

To assess the safety and efficacy of
outpatient inotrope infusions in in-
tractable heart failure

29 III–IV Intravenous milrinone, dobu-
tamine or placebo

12 MLHF Significant improvement in QoL (P <
0.00001) with inotrope infusions

Noe et al. [98] To assess the effect of torsemide and
furosemide

240 II–III Torsemide or furosemide 26 MLHF QoL significantly better for torsemide
group at month 4 (P = 0.017), but
not at month 2 (P = 0.059) or
month 6 (P = 0.269)

Taylor et al. [125] To assess the effect of fixed-dose com-
bination isosorbide dinitrate-hydrala-
zine (ISND-HYD) in an African-
American population with advanced
heart failure

1050 III–IV Fixed-dose ISDN-HYD or
placebo

MLHF Terminated early as a result of sig-
nificantly increased survival in the
treatment arm (P = 0.02)

Califf et al. [158] To assess the effect of epoprostenol [The
Flolan International Randomized Survi-
val Trial (FIRST)]

471 III–IV Epoprostenol infusion or
usual care

Terminated early Signs and symptoms question-
naire; EQ-5D; CHQ; NHP

Study terminated early. Strong trend
toward decreased survival on epo-
prostenol

Yancy et al. [92] To assess the safety and feasibility of
serial infusions of nesiritide (from the
FUSION I trial)

210 III–IV Weekly infusions of nesiri-
tide or usual care

12 MLHF Significant improvement in QoL be-
tween groups at 4, 8 and 12 weeks

Prasun et al. [96] To assess the effect of a patient-directed
flexible diuretic protocol

66 II–IV Flexible diuretic titration (DT)
or usual care

12 MLHF; QLI Significant increase in DT total QOL
score (P = 0.001) only

Troughton et al. [94] To assess the treatment of heart failure
guided by plasma aminoterminal brain
natriuretic peptide (N-BNP) concen-
trations

69 II–IV Treatment guided by either
plasma N-BNP concen-
tration or standard care

26–41.2 (follow-up) MLHF No significant difference in QoL

Beck–da–Silva [120] To compare brain natriuretic peptide
(BNP) guided therapy and expert
clinical assessment

41 II–IV Bisoprolol increased ac-
cording to BNP levels or
according to clinical as-
sessment

13 MLHF QoL improved in both groups. Non-
significant trend towards greater
improvement in the BNP group

CES-D, Centre for Epidemiological Studies Depression Scale; CHQ, Chronic Heart Failure Questionnaire; EQ-5D, EuroQoL Quality of Life measure; MLHF, Minnesota Living with Heart Failure Questionnaire; NHP, Nottingham
Health Profile; PGWB, Psychological General Well-Being Index; POMS, Profile of Mood States; QLI, Quality of Life Index; SF-36, Medical Outcomes 36-Item Short-Form General Health Survey; SIP, Sickness Impact Profile.
aReported as presented in paper (in some cases this is number recruited, in some the number completing the study). bReported as presented in paper (in some cases run-in period is included). cP values provided where
reported.
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Table 3 Surgical/procedural (N = 19)

Study Aim of study Na NYHA Class Method/intervention Time-Frame
(weeks)b

QoL indicator QoL findingsd

Auricchio et al. [122] To assess the clinical efficacy of single-
site left ventricular pacing and deter-
mine the impact of baseline conduction
delay severity on the magnitude of
benefit

86 II–IV Long QRS or short QRS compared
during a 3-month period of active
pacing and a 3-month period of in-
active pacing

52 MLHF Significant improvement in QoL in long
QRS group (P = 0.004)

Auricchio et al. [121] To compare the short-term and long-term
effects of atrial synchronous preexcita-
tion of one or both ventricles

41 III–IV 4 weeks of treatment with biventricular or
univentricular stimulation, followed by 4
weeks without treatment, and then 4
weeks of treatment with the opposite
stimulation.

26 MLHF Significant QoL improvement after treat-
ment (P < 0.001). No change after
following no training period. Nonsigni-
ficant increase in QoL after second
treatment period

Brignole et al. [168] To compare right ventricular (RV) vs. left
ventricular (LV) pacing and RV vs.
biventricular (BiV) pacing

56 I–III 3-month crossover comparison between
RV and LV and between RV and BiV

12 MLHF; Spe-
cific Symp-
toms
Scale;
modified
Karolinska
Scale

RV and LV: no difference between
groups, significant improvement in both
groups on all measures from baseline
to end point

RV and BiV: significant difference be-
tween groups on Karolinska scores
only, significant improvement in both
groups on all measures from baseline
to end point

Cazeau et al. [115] To assess the effect of multisite biven-
tricular pacing in heart failure with
intraventricular conduction delay

67 III 3-month period of inactive pacing and a
3-month period of active pacing

30 MLHF QoL score improved significantly with
active pacing (P < 0.001)

Lamas et al. [76] To compare dual-chamber and single-
chamber pacing

2010 I + Dual-chamber pacing or ventricular pa-
cing

260 SF-36; Spe-
cific Activ-
ity Scale

Significant improvement from baseline to
48 months on both SF-36 summary
scores. No in specific activity scale
scores

Linde et al. [105] To assess the impact of biventricular
pacing on QoL [MUltisite STimulation
In Cardiomyopathy (MUSTIC) Trial]

131 III Comparison of biventricular pacing and
inactive pacing (patients in sinus
rhythm) or biventricular pacing and
right univentricular inhibited pacing
(VVIR)

52 MLHF Improved QoL with biventricular pacing

Linde et al. [104] To assess whether the benefits of BiV
pacing observed during the crossover
phase of the MUSTIC trial were
sustained over 12 months

131 III 52 MLHF Significant improvement in QoL in SR
group (P = 0.0001) and AF group
(P = 0.002)

Aranda et al. [123] To assess whether patients who have
conduction abnormalities other than
left bundle-branch block (LBBB) re-
spond favourably to cardiac resyn-
chronization therapy (CRT)
[MultiCentre InSync Randomized Clin-
ical Evaluation (MIRACLE)]

394 III–IV LBBB or right bundle-branch block
(RBBB) or interventricular conduction
delay (IVCD)

26 MLHF Significant improvement QoL with CRT
for patients with IVCD only (P = 0.038)

Higgins et al. [108] To assess the safety and effectiveness of
CRT combined with an implantable
cardiac defibrillator (ICD)

490 II–IV CRT/ICD or control Up to 26 MLHF No significant improvement in QoL

Young et al. [91] To assess the efficacy and safety of
combined CRT and ICD therapy in
patients with congestive heart failure
on optimal therapy (MIRACLE)

369 III–IV ICD activated, CRT on or ICD activated,
CRT off (control)

26 MLHF Significant improvement in QoL with CRT
(P = 0.02)
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Study Aim of study Na NYHA Class Method/intervention Time-Frame
(weeks)b

QoL indicator QoL findingsd

Calvert et al [148] To assess the QoL of patients from the
CArdiac REsynchronicsation in Heart
Failure (CARE-HF) STUDY

813 III–IV Cardiac resynchronization or control
(check)

QoL assessed at
13 & will be assed

at 78

MLHF; EQ-
5D

Results demonstrated an association
between EQ-5D and MLHF scores

Mansfield et al. [75] To compare the effect of obstructive
sleep apnea (OSA) treatment with
nocturnal continuous positive airway
pressure (CPAP)

55 II–IV CPAP or control 12 CHQ; SF-36;
Epworth
Sleepiness
Scale

Significant improvement in four SF-36
subscales; three domains of the CHQ
and Epworth Sleepiness Scale score in
with CPAP compared with control

Bradley et al. [159] To evaluate the effects of continuous
positive airway pressure (CPAP) in
patients with central sleep apnea and
heart failure

258 II–IV CPAP or control QoL Assessments
at 12, 26 and 104

CHQ No significant difference in QoL between
groups

Park et al. [97] To assess the effect of a left ventricular
assist device (LVAD) on survival and
QoL and to determine outcome im-
provement [extended follow-up of The
Randomized Evaluation of Mechanical
Assistance for the Treatment of Con-
gestive Heart Failure (REMATCH) Trial]

129 IV LVAD therapy or optimal medical man-
agement (OMM)

52 & 104 follow-
up

MLHF MLHF scores were significantly better for
LVAD (P = 0.007)

Stevenson et al. [64] To assess outcomes in patients under-
going inotropic infusions assigned to
LVAD or optimal medical management
(OMM) [REMATCH]

129 IV LVAD or OMM 52 MLHF; SF-
36 (physi-
cal func-
tion and
emotional
role sub-
scales)

After LVAD, QoL scores for survivors
improved

Torre-Amione, et al. [95] To assess the effect of an immune
modulation therapy

75 III–IV Immune modulation therapy or placebo 26 MLHF Nonsignificant trend toward improvement
in QoL with treatment

Shukla et al. [10] To compare the impact of three different
physiologic sensors in permanent pa-
cemakers on cardiovascular events
and QoL [The Mode Selection Trial
(MOST)]

1245 III–IV Pacemaker with accelerometer, piezo-
electric crystals or blended sensors

208 SF-36; Spe-
cific activ-
ities scale;
0–100 glo-
bal QoL
scale

Significantly poorer physical function with
blended sensors (P < 0.01)

Gilligan et al. [109] To assess whether ‘optimal’ AV delay
results in a symptomatic and functional
benefit greater than that provided by
the device’s normal AV delay

17 II–III ‘Optimum’ AV delay or control 12 MLHF No significant improvement in QoL

Binanay et al. [169] To assess the effect of pulmonary artery
catheterization [ESCAPE trial]

433 NS Therapy guided by clinical assessment
and Pulmonary artery catheters (PACs)
or clinical assessment alone

26 MLHF MLHF scores improved in both groups at
1 month, greater improvement with
PAC. At 6 months clinical assessment
scores improved to match PAC scores.

CHQ, Chronic Heart Failure Questionnaire; MLHF, Minnesota Living with Heart Failure Questionnaire; NYHA, New York Heart Association; SF-36, Medical Outcomes 36-Item Short-Form General Health Survey. aReported as
presented in paper (in some cases this is number recruited, in some the number completing the study). bReported as presented in paper (in some cases run-in period is included). cP values provided where reported.
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Table 4 Patient Care and Service Management Interventions (N = 57)

Study Aim of study N NYHA
class

Method/intervention Time-frame
(weeks)a

QoL indicator QoL findingsb

Exercise/cardiac rehabilitation interventions
Belardinelli et al. [119] To assess the effect on functional capa-

city, QoL, and clinical outcome of
exercise training (ET)

99 II–IV Exercise or control 61 MLHF Significant improvement in MLHF at 2
months with training (P = 0.001). Im-
provement remained stable after 12
months and during follow-up

Beniaminovitz et al. [117] To compare the effects of exercise train-
ing and relaxation techniques in pa-
tients with moderate to severe heart
failure

29 NS Isolated lower-limb training or
learned guided imagery relaxa-
tion technique (control)

12 MLHF; Guyatt Respiratory Scale;
The Transitional Dyspnea Index

Significant improvement in all QoL scores
with training (all P < 0.05)

Gary et al. [110] To compare the effect of education only
with education and exercise in older
women with diastolic heart failure

32 II–III Home-based, low-to-moderate in-
tensity exercise and education
programme or education only
programme (control)

12 MLHF; Geriatric Depression
Scale

Significant improvement in QoL in inter-
vention and control groups (P = 0.002;
P = 00.24, respectively). Significantly
greater improvement with intervention
compared with control

Giannuzzi et al. [29] To assess the effect of exercise training
on LV remodelling in chronic heart
failure [The Exercise in Left Ventricular
Dysfunction and Chronic Heart Failure
(ELVD-CHF) Trial]

90 II–III Training or control 26 Modified likert symptom question-
naires

Significant improvement in QoL with
training (P < 0.01) compared with con-
trol

Gottlieb et al. [81] To assess the effect of exercise training
on peak performance and QoL in
elderly patients

33 II–III Exercise or control 26 MLHF; SF-36; Functional Status
Questionnaire; CES-D

No significant improvement in QoL

Johnson et al. [170] To assess the effect of a domiciliary
inspiratory muscle training on exercise
tolerance and QoL

18 II–III Training group or control group 8 16-item questionnaire No significant improvement in QoL

Keteyian et al. [138] To assess the effect of exercise training
on chronotropic incompetence

51 men II–III Exercise training or control 24 MLHF No significant improvement in QoL.

Koukouvou et al. [137] To assess the physiological and psycho-
social effects of exercise training

26 men II–III Exercise or control 26 MLHF; QLI; Scale of Life Satis-
faction

Trained patients demonstrated a signifi-
cant improvement in QoL

Nuhr et al. [135] To assess the effect of chronic low-
frequency electrical stimulation (CLFS)
of thigh muscles on muscle perfor-
mance and QoL

32 II–IV CLFS or control 10 MLHF (German) Significant improvement in QoL in the
CLFS group compared with control
(P < 0.001)

Oka et al. [156] To assess the effect of a home-based
combined walking and resistance ex-
ercise program on symptoms and QOL

40 women II–III Exercise programme or usual care 12 CHQ Exercisers reported improvement in fati-
gue (P = 0.02), emotional functioning
(P = 0.01) and sense of mastery
(P = 0.04)

Owen and Croucher [134] To assess the effect of an exercise
programme on older heart failure pa-
tients

22 I–IV Exercise or control 12 MLHF No significant improvement in MLHF
scores

Parnell et al. [132] To assess the effect of an exercise
training programme on arterial me-
chanical properties, LV performance
and QoL

21 II–III Training or control 8 MLHF Significantly improved QoL following the
exercise training programme (P = 0.01)

Pozehl et al. [71] To assess the adjunctive effect of an
exercise training intervention vs. stan-
dard pharmacologic therapy

23 II–IV Exercise or usual care 12 SF-36; POMS; MLHF Significantly higher role function
(P < 0.05), role emotional (P < 0.001)
and mental functioning (P < 0.01) and
significantly better scores on POMS
confusion/bewilderment subscale with
training. No significant difference in
MLHF

Quittan et al. [69] To assess the effect of a programme of
neuromuscular stimulation of thigh
muscles on strength and cross-sec-

42 II–1V Stimulation or control group 8 SF-36 Significantly improvement on SF-36 phy-
sical functioning, emotional role and
social functioning subscales (all
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Study Aim of study N NYHA
class

Method/intervention Time-frame
(weeks)a

QoL indicator QoL findingsb

tional area in patients with refractory
heart failure listed for transplantation

P < 0.05). No change in QoL in con-
trols

Quittan et al. [70] To assess the effect of an exercise
programme on QoL in patients with
severe chronic heart failure

27 II–III Training or control 12 SF-36 (German) QoL improved significantly in the domains
of vitality (P = 0.0001), physical role
fulfilment (P = 0.001), physical
(P = 0.02) and social (P = 0.0002)
functioning with training

Tyni-Lenne et al. [84] To compare the effect of endurance
training with knee extensor muscles on
exercise tolerance and QoL

21 men II–III Two leg training, one leg training
or control

8 SIP; SOC Training improved overall QoL (P < 0.05).
Compared with the control group, the
improvement was more pronounced in
the two-leg training group (P 0.02–
0.005) as compared with the one-leg
training group (NS). No change in SOC
scores

Tyni-Lenne et al. [85] To compare exercise training on a cycle
ergometer; aerobic knee-extensor
training and usual care in previously
trained patients

24 II–III Cycle ergometer or knee-extensor
training or control

8 MLHF; SIP; SOC Significant improvement in MLHF scores
(P < 0.05) only after knee-extensor
training. Three of the four assessed SIP
scales also showed a nonsignificant
trend toward improvement after train-
ing. SOC remained stable.

Tyni-Lenne et al. [86] To assess the effect of skeletal muscle
endurance training in women with
chronic congestive heart failure sec-
ondary to either ischemic or idiopathic
dilated cardiomyopathy

16 women II–III Crossover trial with 8 weeks of
knee extensor training and 8
weeks of nontraining.

16 (exclud-
ing run-in)

SIP; SOC Improvement on overall (P < 0.01) and
psychosocial (P < 0.03) QoL with
training. No change in SOC

van den Berg-Emons et al.
[128]

To assess if aerobic training leads to a
more active lifestyle and improved QoL

34 II–III Training or control group 12 MLHF (Dutch) Slight but not significant improvement in
QoL in the training group

Wielenga et al. [8] To assess the effect of exercise training
on QoL

67 II–III Training or control 12 SIP; SAGWB; HPPQ Significantly lower scores on Feelings of
Being Disabled (HPPQ subscale) in
the training group compared with con-
trol (P = 0.042). Significantly higher
SAGWB scores after training
(P < 0.0000) were observed after
training

Wielenga et al. [171] To assess the safety and efficacy of
physical training [result of the Chronic
Heart Failure and Graded Exercise
study (CHANGE)]

80 II–III Endurance (levels A, B and C)
training or control

12 SAGWB; HPPQ Nonsignificant difference between
changes in scores on ‘feelings of being
disabled’ subscale in the groups
(P = 0.06). Within the training group,
the difference between levels was
significant in relation to this subscale
(P < 0.01). Patient overall assessment
of general well-being was significantly
improved in both groups (P < 0.0001).
Improvement in patients assessment of
QoL in both groups (P < 0.0001)

Willenheimer et al. [172] To assess if post-training effects on
physical function and QoL are sus-
tained

54 NS Exercise programme or control 43 PGACQoL No significant improvement in QoL

Witham et al. [83] To assess the effect of a seated exercise
programme on physical function and
health status in frail patients with heart
failure

82 II–III Gentle, seated exercise program
or usual care

26 CHQ; HADS; Philadelphia Geria-
tric Morale Score; the modified
Functional Limitations Profile
(UK version of SIP)

No significant improvement in QoL

Belardinelli et al. [118] To assess the effect of exercise training
on sexual dysfunction in patients with
heart failure

59 II–III Exercise or control 8 MLHF QoL improvised significantly with training,
compared with control (P < 0.001)
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Study Aim of study N NYHA
class

Method/intervention Time-frame
(weeks)a

QoL indicator QoL findingsb

Austin et al. [152] To assess the impact of a cardiac
rehabilitation programme

200 II–III Cardiac rehabilitation programme
or usual care

24 MLHF; EQ-5D Significant improvement in MLHF and
EuroQoL between groups (P < 0.001)

Klocek et al. [173] To assess the effect of physical training
on oxygen consumption and QoL

42 II–III Constant workload or progres-
sive/increasing workload or
control

26 PGWB; SSA-P Significant improvement in PGWB scores
in the intervention groups (P < 0.01).
Significant

Improvement in 4/6 (constant workload),
5/6 (progressive workload) and 2/6
SSA-P dimensions.

Collins et al. [82] To assess the effect of a cardiac rehabi-
litation programme

31 men I–III Moderate intensity supervised
aerobic exercise program or
control

12 MLHF; SF-36 Significant improvement in perceived
physical function (P = 0.025) after ex-
ercise. No significant difference in
MLHF scores between groups

Service delivery interventions
Artinian et al. [154] To assess the effect of a self-care and

medication compliance device, linked
to a web-based monitoring system

18 II–III Compliance device and usual
care or usual care

12 MLHF Significantly more improvement in QoL
after monitoring (P = 0.006)

Atienza et al. [153] To assess the effect of a discharge and
outpatient management programme for
hospitalized patients

338 III–IV Comprehensive discharge plan-
ning and close follow-up or
usual care

52 MLHF QoL improved in both groups but im-
provement was significantly greater for
intervention compared with control
(P = 0.01)

Ducharme et al. [174] To assess the effect of a multidisciplinary
heart failure clinic

230 II–IV Follow-up at multidisciplinary
specialized out-patient clinic or
usual care

26 MLHF Significant improvement in emotional and
physical QoL scores in the intervention
group compared to control (P < 0.001)

Ojeda et al. [126] To assess whether the benefits of a
discharge planning intervention were
sustained 12 months after the end of
the study

153 II–IV Discharge planning or usual care 52 weeks
after study

end

MLHF QoL benefits reported at end of study not
present at follow-up

Benatar et al. [151] To compare the effect of care delivered by
home nurse visit (HNV) and nurse
telemanagement (NTM)

216 III–IV HNV or NTM 12 MLHF; QLI-Cardiac version;
HADS; Heart Failure Self-effi-
cacy Scale

Significant improvement in QoL and self-
efficacy in both groups (P < 0.01). Non
significant trend toward more QoL
improvement with NTM compared with
HNV

Bouvy et al. [150] To assess the effect of a pharmacist-led
intervention on medication adherence
in patients with heart failure

152 I–IV Intervention or usual care 26 MLHF; COOP WONCA
CHARTS

Disease-specific QoL improved in both
groups. Non significant trend towards
more improvement with usual care.
Generic QoL improved with usual care
and worsened with intervention

De Lusignan et al. [157] To assess the effect of home telemoni-
toring

20 I–IV Telemedicine or control 52 (initially
13 mths)

General Health Questionnaire;
CHQ

No significant differences in QoL

Sadik et al. [68] To assess the effect of a pharmacist-led
pharmaceutical care programme

208 I–IV Structured pharmaceutical care
programme or usual care

Assess-
ment every
13 weeks

for 52
weeks

MLHF; SF-36 Significantly improved MLHF and some
SF-36 subscale scores with interven-
tion compared to control (P < 0.05)

Feldman et al. [143] To assess the effect of a home health
intervention designed to standardize
nursing care, strengthen nurses’ sup-
port for patient self-management and
yield better CHF patient outcomes.

371 NS Evidence-based nursing protocol,
patient self-care guide and
training to improve nurses’
teaching and support skills or
control

13 MLHF No significant differences in QoL

Feldman et al. [161] To compare the impact and cost-effec-
tiveness of two information-based pro-
vider reminder interventions designed
to improve self-care management and
outcomes

628 NS E-mail to the patient’s nurse high-
lighting 6 HF-specific clinical
recommendations (basic) or in-
itial nurse reminder with addi-
tional clinician and patient
resources (augmented) or usual
care

6.4 KCCQ; EQ-5D Improved QoL (KCCQ) with both inter-
ventions compared to usual care
(Pr0.05). Basic intervention also
yielded a higher EuroQoL score relative
to usual care (Pr 0.05).
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Study Aim of study N NYHA
class

Method/intervention Time-frame
(weeks)a

QoL indicator QoL findingsb

GESICA Investigators
[175]

To assess the effect of a centralized
telephone intervention on death or
hospital admission rates

1518 I–IV Counselling and monitoring by
nurses through frequent tele-
phone follow-up or usual care

26 (min) MLHF Significantly better QoL after intervention
(P = 0.001)

Harrison et al. [79] To assess the effect of transitional care on
QoL, rates of readmission and emer-
gency room use for hospitalized pa-
tients

Intervention focused on the tran-
sition from hospital-to-home
and supportive care for self-
management 2 weeks after
hospital discharge

12 MLHF; SF-36 Significantly better MLHF scores at 6 wks
(P = 0.002) and 12 wks (P = 0.001)
after discharge with transitional care.
No between group differences on SF-
36 scores

Jaarsma et al. [27] To assess the effect of a supportive
educational nursing intervention on
self-care abilities, self-care behavior,
and QoL of patients with advanced HF

179 III–IV Systematic education and nursing
support in hospital and at home
or usual care

39 Heart Failure Functional Status
Inventory; Symptom question-
naire; PAIS; Ladder of life

No significant improvement in QoL

LaFramboise et al. [77] To compare a heart failure disease man-
agement programme through an in-
home telehealth communication device
(Health Buddy) with traditional home
management strategies

90 NS Same educational content deliv-
ered differently to each group-
telephonic, home visit, health
buddy and home visit/health
buddy groups.

8.5 SF-36 No significant differences in QoL

Martensson et al. [74] To assess the effect of a nurse-led
intervention to improve self-manage-
ment

153 III-IV Patient and family education and
monthly telephone follow-up or
control

52 MLHF; SF-36; Zung self rated
depression scale

Significant improvement at 3 mths in SF-
36 role function with intervention
(P = 0.008). This improvement did not
persist at 12 mths. No other improve-
ments, control group QoL deteriorated
significantly on a number of SF-36
dimensions. Significant difference in
moderate and severe depression from
baseline to 3 mths (P = 0.023) with
patients in the intervention group hav-
ing significantly less depression. AT
12 mth follow-up there was no differ-
ence between groups.

Mejhert et al. [176] To assess the effect of a nurse based
outpatient management programme for
elderly patients

208 II–IV Follow-up within the management
programme or usual follow-up

78 NHP No significant improvement in QoL.

Naylor et al. [136] To assess the effect of a transitional care
intervention delivered by advanced
practice nurses (APNs) to older hospi-
talized heart failure patients

239 NS APN-directed discharge planning
and home follow-up protocol or
control

52 MLHF Short-term improvements in overall QoL
(12 weeks, P < 0.05), physical dimen-
sion of QoL (2 weeks, P < 0.01; 12
weeks, P < 0.05) and patient satisfac-
tion (2 and 6 weeks, P < 0.001) with
intervention only

Noel et al. [98] To assess the effect of home telehealth on
healthcare costs and QoL for elderly
high resource users with complex
comorbidities

104 NS Home telehealth or control 52 OARS Multidimensional Func-
tional Assessment (cognitive
status, functional level, patient
satisfaction and self-rated
health)

The intervention group showed improved
cognitive status at 12 months
(P < 0.028). Patient satisfaction scores
improved significantly in the control
group at 3 months (P < 0.001) and
6 months (P < 0.004) compared with
the interventions group (P < 0.0001)

Oddone et al. [73] To assess the effect of enhanced access
to primary care on diagnostic evalua-
tion, pharmacologic management and
health outcomes in hospitalized pa-
tients

443 I–IV Enhanced access to primary care
or usual care

26 SF-36 No significant differences in QoL. Hospi-
tal readmissions increased with inter-
vention.

Philbin et al. [60] To assess the effect of a regional, multi-
hospital, collaborative quality improve-
ment intervention on care and
outcomes

1504 Mean 3.3 Hospital Quality improvement in-
tervention or usual care

26 Ladder of Life No significant improvement in QoL
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Study Aim of study N NYHA
class

Method/intervention Time-frame
(weeks)a

QoL indicator QoL findingsb

Scott et al. [67] To assess the effect of mutual goal setting
and supportive-educative nursing inter-
ventions on mental health and QoL

88 NS Supportive/educative intervention
or mutual goal setting interven-
tion or control

26 QLI; SF-36 (MHI-5 subscale only) Significant improvement in QoL with both
interventions (P = 0.006; P = 0.000).
Significantly higher QoL scores in goal
setting intervention group (P = 0.01).
No change in control group

Sethares and Elliott [130] To assess the effect of a tailored message
intervention on heart failure readmis-
sion rates, QoL, and health beliefs

70 NS Tailored message during hospita-
lization, one week and 1 month
after discharge or control

5 MLHF No significant difference in QoL

Gwadry–Sridhar et al. [80] To assess the effect of an educational
intervention in hospitalized heart failure
patients

134 NS In hospital educational interven-
tion delivered by a multidisci-
plinary team or usual care

QoL as-
sessed

every 13
for 52

MLHF; SF-36 QoL improved in both groups over time.
The only between group difference
favoured the intervention (MLHF
scores) (P = 0.04)

Shively et al. [66] To assess the effect of behavioural
management

116 I–III Behavioural management pro-
gram or usual care

69 MLHF; SF-36 Significantly improved MLHF physical
dimension scores over time compared
with intervention (P = 0.009)

Smith et al. [65] To assess the effect of disease manage-
ment on QoL

1069 I–IV Disease management or augmen-
ted disease management or
control

78 (follow-
up)

SF-36 No effect of disease management ob-
served across any of the SF-36 com-
ponents

Varma et al. [62] To assess the effect of a structured
pharmaceutical care programme for
elderly patients on disease control,
QoL, and use of healthcare facilities

83 I–IV Education from a pharmacist or
usual care

52 MLHF; SF-36 Significantly better MLHF scores at
9 months (P = 0.04) (not baseline, 3, 6
or 12 months) with education. Signifi-
cantly better physical function scores at
9 (P = 0.009) and 12 months
(P = 0.03); vitality at 12 months
(P = 0.04); social functioning at
12 months (P = 0.015) and mental
health at 9 and 12 months (both
P = 0.014) with education

Paes [160] To assess the effect of a palliative care
clinic on QoL

13 III–IV Palliative care intervention or
usual care

22 EORTC QLQ-C30 (European Or-
ganisation for Research on
Treatment of Cancer QLQ C-
30); HADS

Nonsignificant improvement in interven-
tion group in HADS and QoL scores

Relaxation-based interventions
Chang et al. [177] To assess the effect of a relaxation

response (RR) intervention on the QoL
and exercise capacity

95 II–III Weekly RR group and home
practice or weekly cardiac
education (EDU) or usual care

15–19
week fol-
low-up

MLHF; The Functional Assess-
ment of Chronic Illness Therapy
– Spiritual Well-Being

The RR group had significantly better
QoL change scores in peace-spiritual
scales than did the UC group
(P = 0.02). No significant difference
was observed between the EDU and
UC groups. Insignificant trend towards
improved d in emotional QoL with RR.
No significant intervention effect on
physical QoL

Curiati et al. [145] To assess the effect of meditation on
sympathetic activation and QoL in an
elderly group

19 I–II Meditation or control 12 weeks
(after

2 mths)

MLHF Improved QoL with meditation (P = 0.02)
compared to control

Michalsen et al. [178] To assess the effect of hydrotherapy 15 II–III Intensive home-based hydrother-
apy or restriction crossover

6 Quality of life profile for chronic
diseases

Significant improvement in 3 of 6 QoL
dimensions and significant reduction in
heart-failure related symptoms with
hydrotherapy (Pr0.05)

AGWB, Self-Assessment of General Well-Being; CES-D, Centre for Epidemiological Studies Depression Scale; CHQ, Chronic Heart Failure Questionnaire; COOP WONCA Charts, Dartmouth COOP Functional Health
Assessment Charts/WONCA; EORTC QLQ-C30, European Organisation for Research on Treatment of Cancer QLQ C-30; EQ-5D, EuroQoL Quality of Life measure; HADS, Hospital Anxiety and Depression Questionnaire;
HPPQ, Heart Patients Psychological Questionnaire; KCCQ, Kansas City Cardiomyopathy Questionnaire; MLHF, Minnesota Living with Heart Failure Questionnaire; NHP, Nottingham Health Profile; OARS, OARS
Multidimensional Functional Assessment (cognitive status, functional level, patient satisfaction and self-rated health); PAIS, Psychological Adjustment to Illness Scale; PGACQoL, Patients Global Assessment of Change in
Quality-of-Life; QLI, Quality of Life Index; SF-36, Medical Outcomes 36-Item Short-Form General Health Survey; SIP, Sickness Impact Profile; SOC, Sense of Coherence Scale; SSA-P, Subjective Symptoms Assessment Profile.
aReported as presented in paper (in some cases run-in period is included). bP values provided where reported.
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was found in Karolinska scores only, favouring biventri-

cular pacing.

Finally Calvert and colleagues [148], using data from the

ongoing CARE-HR study, found an association between

EQ-5D and MLHF scores.

Patient care and service management interventions

The remaining 57 studies concerned patient care and

service management interventions (see Table 4). Again,

the most frequently used measure of QoL was the

MLHF, which was used in 56% of studies (32/57).

Twenty-seven studies involved cardiac rehabilitation

programmes or exercise/muscle stimulation interventions.

The majority (20/27 studies) reported a positive impact

of an intervention on one or more dimensions of QoL

when compared with usual care [8,69–71,82,84–

86,110,118,119,132,135,137,152,156,171,173,29]. Seven

reported no significant QoL effect of the intervention/

programme [38,81,83,128,134,138,172].

Service delivery interventions, including discharge and

outpatient management programmes and education-

based interventions were evaluated in 27 studies. Twelve

studies reported a positive impact of one or more

interventions on one or more dimensions of QoL when

compared with usual care. These interventions were

based on multidisciplinary approaches to patient treat-

ment [144], transitional care [79,136], discharge and

outpatient management [153], behavioural management

[66], information provision (basic and augmented levels),

nurse-led education [74], in-hospital education [80],

pharmacist-led education [62,68], compliance monitoring

[154] and telephone counselling and monitoring [142].

In comparing two methods of care delivery (nurse

telemanagement and home nurse visit), Benatar et al.
[151] found that QoL improved with both methods, with

a trend towards better improvement in the nurse

telemanagement group. A comparison of an education

intervention, a mutual goal setting intervention and a

control, found improvement in QoL in both intervention

groups, with the improvement being significantly greater

for the mutual goal setting intervention [67].

Nine of the interventions reported no significant QoL

effect [27,60,65,77,130,143,157,160,176]. Ojeda and col-

leagues [126] completed a 12-month follow-up of a study

reporting beneficial effects of a discharge intervention

and found that the benefits were not present at follow-

up. Three studies noted mixed results. Bouvy and

colleagues [150] evaluated a pharmacist-led intervention

on medication adherence and reported that although

condition-specific QoL improved in both the usual care

and intervention groups, generic QoL improved with

usual care and worsened with intervention. Oddone and

colleagues [73] evaluated the effect of increased access to

primary care than in usual care and found no significant

differences in QoL between groups. An increase in

hospital admission, however, was seen with the interven-

tion. Finally, in a study assessing the effect of a home

telehealth intervention, the intervention group showed

improved cognitive status on the OARS Multidimen-

sional Functional Assessment, whereas patient satisfac-

tion scores improved significantly more in the control

group compared with the intervention group [179].

This category also included three relaxation-based inter-

ventions. A positive impact on one or more dimensions of

QoL was reported for a meditation intervention

[145,161], a hydrotherapy intervention [178] and a

relaxation response programme [177].

Discussion
Much recent research on heart failure has focused on

maintaining or improving QoL. This review identified

120 randomized controlled trails that assessed QoL in

this patient group – 44 medication trials, 19 surgical

interventions and 57 patient and service management

interventions. A wide range of generic, health-related,

condition-specific, domain-specific and utility assessment

tools were used.

The majority of studies used a single measure of QoL.

This approach was particularly favoured in medication

trials and surgical interventions. In patient management

and service delivery interventions, there was an even split

between the number of studies using one or multiple

QoL measures.

Excluding the studies terminated early, and the study

that looked at the predictive value of QoL scores, the

majority of medication trials reported no significant

between-group differences in QoL. In contrast, the

majority of surgical interventions reported a positive

effect on QoL. The majority of patient care and service

management interventions also reported positive effects

of the intervention on QoL.

The studies reviewed used a total of 47 self-report tools

to assess QoL. The large range of measures available

presents challenges to the selection of the most

appropriate, reliable and valid instrument for a particular

context [180,181]. One criterion for instrument selection

is comparability. The MLHF is currently the clear choice

based on this criterion given its widespread use.

Responsiveness, however, is also important. The selection

of a measurement instrument can play an important role

in finding out whether and to what extent differences

between randomized groups are evident. Detailed

comparative studies of measures are warranted in existing
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or planned heart failure studies in which more than one

QoL instruments may be used.

In conclusion, QoL is now a widely used outcome

measure in randomized trials of heart failure interven-

tions. Interventions focusing on surgical procedures or

patient care/service management interventions appear to

deliver a greater benefit regarding QoL than those

focusing on pharmacological interventions. The latter,

however, mostly involve comparisons across medication

categories rather than placebo/intervention comparisons.

Greater agreement on key QoL outcome measures would

enable cross-intervention-type comparisons and a greater

understanding of the documented improvements in QoL

for patients.

Supplementary data

Supplementary data are available at The HJR Journal
Online (’’’).

Acknowledgements
The authors thank other Healthy Ageing Research

Programme (HARP) research staff and Steering Group

members who contributed to this research: Ms Maja

Barker, Dr Ronan Conroy, Ms Rebecca Garavan, Dr Anne

Hickey, Dr Frances Horgan (RCSI), Dr Ann O’Hanlon

(project coordinator) (RCSI), Ms Claire Donnellan, Dr

David Hevey, Professor Des O’Neill (TCD), Dr Vivienne

Crawford, Mr John Dinsmore, Professor Bob Stout (QUB)

and Dr Richard Layte (ESRI). This research was

supported by a program grant from the Irish Health

Research Board (HRB): Professor Hannah McGee

(principal investigator), Royal College of Surgeons in

Ireland (RCSI) and Professor Des O’Neill [Trinity

College, Dublin (TCD)], Dr Tony Fahey [Economic

and Social Research Institute (ESRI)] and Professor Bob

Stout [Queens University Belfast (QUB)] (coinvestiga-

tors).

References
1 McMurray J, Stewart S. Epidemiology, aetiology and prognosis of heart

failure. Heart 2000; 83:596–602.
2 Stewart A, Greenfield S, Hays RD, Wells K, Rogers WH, Berry SD, et al.

Functional status and well-being of patients with chronic conditions.
Results from the Medical Outcomes Study. JAMA 1989; 262:907–913.

3 Leidy NK, Rentz AM, Zyczynski TM. Evaluating Health-related quality-of-life
outcomes in patients with congestive heart failure. A review of recent
randomised controlled trials. Pharmacoeconomics 1999; 15:19–46.

4 Johansson P, Dahlstrom U, Brostrom A. Factors and interventions
influencing health-related quality of life in patients with heart failure: a
review of the literature. Eur J Cardiovasc Nurs 2006; 5:5–15.

5 McGee H. Quality of life. In: Kaptein A, Weinman J, editors. Health
psychology. Oxford: BPS and Blackwell; 2004. pp. 234–257.

6 Sprangers MAG, Aaronson NK. The role of health care providers and
significant others in evaluating the quality of life of patients with chronic
disease: a review. J Clin Epidemiol 1992; 45:743–760.

7 Cantril H. The pattern of human concern. New Brunswick, New Jersey,
USA: Rutgers University Press; 1965.

8 Wielenga RP, Erdman RA, Huisveld IA, Bol E, Dunselman PH, Baselier MR,
et al. Effect of exercise training on quality of life in patients with chronic
heart failure. J Psychosom Res 1998; 45:459–464.

9 Diener E, Emmons RA, Larsen RJ, Griffin S. The satisfaction with life scale.
J Pers Assess 1985; 49:71–75.

10 Shukla HH, Flaker GC, Hellkamp AS, James EA, Lee KL, Goldman L, et al.
Clinical and quality of life comparison of accelerometer, piezoelectric
crystal, and blended sensors in DDDR-paced patients with sinus node
dysfunction in the mode selection trial (MOST). Pacing Clin Electrophysiol
2005; 28:762–770.

11 Dupuy H. The Psychological General Well-Being (PGWB) index. In:
Wenger NK, Mattson ME, Furberg CD, Elinson J, editors. Assessment of
quality of life in clinical trials of cardiovascular therapies. New York: Le
Jacq; 1984. pp. 170–183.

12 Ware JE, Snow KK, Kosinski M, Gandek B. SF-36 health survey: manual
and interpretation Guide. Boston, Massachusetts, USA: Medical
Outcomes Trust; 1993.

13 Ware JE, Sherbourne CD. The MOS 36-item short-form health survey (SF-
36): I. Conceptual framework and item selection. Med Care 1992;
30:473–481.

14 Bergner M, Bobbitt RA, Carter WB, Gilson BS. The Sickness Impact
Profile: development and final revision of a health status measure. Med
Care 1981; 19:787–805.

15 McNair DM, Lorr M, Droppleman LF. Manual for the profile of mood states.
San Diego, California, USA: Education and Industrial Testing Services;
1971.

16 Hunt SM, McKenna SP, McEwen J, Williams J, Papp E. The Nottingham
Health Profile: subjective health status and medical consultations. Soc Sci
Med 1981; 15(3 Pt 1):221–229.

17 Hunt SM, McKenna SP, McEwen J, Backett EM, Williams J, Papp E. A
quantitative approach to perceived health status: a validation study. J
Epidemiol Commun Health 1980; 34:281–286.

18 Nelson EC, Wasson JH, Johnson DJ, Hays RD. Dartmouth COOP
Functional Health Assessment Charts: brief measures for clinical practice.
In: Cramer JA, Spilker B, editors. Quality of life and pharmacoeconomics:
an introduction. Philadelphia: Lippincott–Raven; 1996. pp. 161–168.

19 Derogatis LR. The psychosocial adjustment to illness scale (PAIS). J
Psychosom Res 1986; 30:77–91.

20 Duke University Center for the Study of Aging and Human Development.
Multidimensional functional assessment: the OARS methodology.
Durham, North Carolina, USA: Duke University; 1978.

21 Jette AM, Davies AR, Cleary PD, Calkins DR, Rubenstein LV, Sink A, et al.
The functional status questionnaire: its reliability and validity when used in
primary care. J Gen Intern Med 1986; 1:143–149.

22 Bulpitt CJ, Fletcher AE, Dossegger L, Neiss A, Nielsen T, Viergutz S.
Quality of life in chronic heart failure: cilazapril and captopril versus
placebo. Cilazapril-Captopril Multicentre Group. Heart 1998; 79:593–
598.

23 Willenheimer R, Erhardt L, Chine C, Rydberg E, Israelsson B. Exercise
training in heart failure improves quality of life and exercise capacity. Eur
Heart J 1998; 19:774–781.

24 Goldberg DP, Hiller VF. General Health Questionnaire 28: a scaled version
of the General Health Questionnaire. Psychol Med 1979; 9:139–145.

25 Rector T, Kubo S, Cohn J. Patients’ self-assessment of their congestive
heart failure. Part 2: content, reliability and validity of a new measure: The
Minnesota Living With Heart Failure Questionnaire. Heart Failure 1987;
’:198–209.

26 Guyatt GH, Nogradi S, Halcrow S, Singer J, Sullivan MJ, Fallen EL.
Development and testing of a new measure of health status for clinical trials
in heart failure. J Gen Intern Med 1989; 4:101–107.

27 Jaarsma T, Halfens R, Tan F, Abu-Saad HH, Dracup K, Diederiks J. Self-care
and quality of life in patients with advanced heart failure: the effect of a
supportive educational intervention. Heart Lung 2000; 29:319–330.

28 Morisco C, Condorelli M, Crepaldi G, Rizzon P, Zardini P, Villa G, et al.
Lisinopril in the treatment of congestive heart failure in elderly patients:
comparison versus captopril. Cardiovasc Drugs Ther 1997; 11:63–69.

29 Giannuzzi P, Temporelli PL, Corra U, Tavazzi L, Group E-CS. Antiremodeling
effect of long-term exercise training in patients with stable chronic heart
failure: results of the Exercise in Left Ventricular Dysfunction and Chronic
Heart Failure (ELVD-CHF) Trial. Circulation 2003; 108:554–559.

30 Ferrans CE, Powers MJ. Psychometric assessment of the quality of life
index. Res Nurs Health 1992; 15:29–38.

31 Green CP, Porter CB, Bresnahan DR, Spertus JA. Development and
evaluation of the Kansas City Cardiomyopathy Questionnaire: a new health
status measure for heart failure. J Am Coll Cardiol 2000; 35:1245–1255.

32 Siegrist J, Broer M, Junge A. Profil der Lebensqualitat chronisch Kranker
(PLC) manual. Gottingen: Beltz-Test GmbH; 1996.

33 Dracup K, Walden JA, Stevenson LW, Brecht ML. Quality of life in patients
with advanced heart failure. J Heart Lung Transplant 1992; 11:273–279.

AQ2

AQ3

AQ4

Quality of life assessment in heart failure interventions Morgan et al. 15



34 Brignole M, Menozzi C, Gianfranchi L, Musso G, Mureddu R, Bottoni N, et
al. Assessment of atrioventricular junction ablation and VVIR Pacemaker
versus pharmacological treatment in patients with heart failure and chronic
atrial fibrillation. A randomized controlled study. Circulation 1998; 98:950–
960.

35 Brignole M, Gianfranchi L, Menozzi C, Alboni P, Musso G, Bongiorni M, et
al. Influence of atrioventricular junction radiofrequency ablation in patients
with chronic atrial fibrillation and flutter on quality of life and cardiac
performance. Am J Cardiol 1994; 74:242–246.

36 Aaronson N, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al.
The European Organization for Research and Treatment of Cancer QLQ-
C30: a quality of life instrument for use in international clinical trials in
oncology. J Natl Cancer Inst 1993; 85:365–642.

37 Dimenas E, Dahoff C, Olofsson B, Wiklund I. An instrument for quantifying
subjective symptoms among untreated and treated hypertensives:
development and documentation. J Clin Res Pharmacoepidemiol 1990;
4:205–217.

38 Johnson PH, Cowley AJ, Kinnear WJ. A randomized controlled trial of
inspiratory muscle training in stable chronic heart failure. Eur Heart J 1998;
19:1249–1253.

39 Newby DE, McDonagh T, Currie PF, Northridge DB, Boon NA, Dargie HJ.
Candoxatril improves exercise capacity in patients with chronic heart failure
receiving angiotensin converting enzyme inhibition. Eur Heart J 1998;
19:1808–1813.

40 Antonovsky A. The structure and properties of the Sense of Coherence
Scale. Soc Sci Med 1993; 36:725–733.

41 Feinstein AR, Fisher MB, Pigeon JG. Changes in dyspnea-fatigue ratings
as indicators of quality of life in the treatment of congestive heart failure.
Am J Cardiol 1989; 64:50–55.

42 Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta
Psychiatr Scand 1983; 67:361–370.

43 Radloff L. The CES-D scale: a self-report depression scale for research in
the general population. Appl Psychologic Measure 1977; 1:385–401.

44 Erdman RAM, Hugenholtz PS, Knippenberg FCE, Meeter K. Quality of life
assessment in congestive heart failure: a psychologists and cardiologists
point of view. Netherlands J Cardiol 1990; 3.

45 Johns MW. A new method for measuring daytime sleepiness: the Epworth
sleepiness scale. Sleep 1991; 14:540–545.

46 Friedman M. Older adults’ symptoms and their duration before
hospitalization for heart failure. Heart Lung 1997; 26:169–176.

47 Guyatt GH, Thompson PJ, Berman LB Sullivan MJ, Townsend M, Jones NL,
Pugsley SO. How should we measure function in patients with chronic
heart and lung disease? J Chronic Dis 1985; 38:17–24.

48 Mahler D, Weinberg D, Wells C, Feinstein A. The measurement of dyspnea:
contents, interobserver agreement and physiologic correlates of two new
clinical indexes. Chest 1984; 85:751–758.

49 Lawton MP. The Philadelphia Geriatric Center Morale Scale: a revision. J
Gerontol 1975; 30:85–89.

50 Zung WW. A Self-Rating Depression Scale. Arch Gen Psychiatry 1965;
12:63–70.

51 Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, et al.
Development and validation of a geriatric screening scale: a preliminary
report. J Psychiatr Res 1983; 17:37–49.

52 Sheikh J, Yesavage J. Geriatric Depression Scale (GDS): recent evidence
and development of a shorter version. Clin Gerontol 1986; 5:165–173.

53 Peterman AH, Fitchett G, Brady MJ, Hernandez L, Cella D. Measuring
spiritual well-being in people with cancer: the functional assessment of
chronic illness therapy–Spiritual Well-being Scale (FACIT-Sp). Ann Behav
Med 2002; 24:49–58.

54 Brady M, Peterman AH, Fitchett G, Mo M, Cella D. A case for including
spirituality in quality of life measurement in oncology. Psychooncol 1999;
8:417–428.

55 Goldman L, Hashimoto B, Cook EF, Loscalzo A. Comparative
reproducibility and validity of systems for assessing cardiovascular
functional class: advantages of a new Specific Activity Scale. Circulation
1981; 64:1227–1234.

56 Linde-Edelstam C, Gullberg B, Nordlander R, Pehrsson SK, Rosenquist M,
Rydén L. Longevity in patients with high degree atrioventricular block
paced in the atrial synchronous or the fixed rate ventricular mode. Pacing
Clin Electrophysiol 1992; 15:304–313.

57 Spielberger C, Gorsuch R, Lushene R. Manual for the state-trait anxiety
inventory. Paolo Alto, California, USA: Consulting Psychologists Press;
1970.

58 Spielberger C, Jacobs G, Russell S, Crane R. Assessment of anger: The
State-Trait Anger Scale. In: Butcher J, Spielberger C, editors. Advances in

personality assessment. Hillsdale, New Jersey, USA: Lawrence Erlbaum;
1983.

59 EuroQol Group. EuroQol: a new facility for the measurement of health-
related quality-of-life. Health Policy 1990; 16:199–208.

60 Philbin EF, Rocco TA, Lindenmuth NW, Ulrich K, McCall M, Jenkins PL. The
results of a randomized trial of a quality improvement intervention in the
care of patients with heart failure. The MISCHF Study Investigators. Am J
Med 2000; 109:443–449.

61 Lader E, Egan D, Hunsberger S, Garg R, Czajkowski S, McSherry F. The
effect of digoxin on the quality of life in patients with heart failure. J Card
Fail 2003; 9:4–12.

62 Varma S, McElnay JC, Hughes CM, Passmore AP, Varma M.
Pharmaceutical care of patients with congestive heart failure: interventions
and outcomes. Pharmacotherapy 1999; 19:860–869.

63 Udelson JE, DeAbate CA, Berk M, Neuberg G, Packer M, Vijay NK, et al.
Effects of amlodipine on exercise tolerance, quality of life, and left
ventricular function in patients with heart failure from left ventricular systolic
dysfunction. Am Heart J 2000; 139:503–510.

64 Stevenson LW, Miller LW, Desvigne-Nickens P, Ascheim DD, Parides MK,
Renlund DG, et al. Left ventricular assist device as destination for patients
undergoing intravenous inotropic therapy: a subset analysis from
REMATCH (Randomized Evaluation of Mechanical Assistance in Treatment
of Chronic Heart Failure). Circulation 2004; 110:975–981.

65 Smith B, Forkner E, Zaslow B, Krasuski RA, Stajduhar K, Kwan M, et al.
Disease management produces limited quality-of-life improvements in
patients with congestive heart failure: evidence from a randomized trial in
community-dwelling patients. Am J Manag Care 2005; 11:701–713.

66 Shively M, Kodiath M, Smith TL, Kelly A, Bone P, Fetterly L, et al. Effect of
behavioral management on quality of life in mild heart failure: a randomized
controlled trial. Patient Educ Couns 2005; 58:27–34.

67 Scott LD, Setter-Kline K, Britton AS. The effects of nursing interventions to
enhance mental health and quality of life among individuals with heart
failure. Appl Nurs Res 2004; 17:248–256.

68 Sadik A, Yousif M, McElnay JC. Pharmaceutical care of patients with heart
failure. Br J Clin Pharmacol 2005; 60:183–193.

69 Quittan M, Wiesinger GF, Sturm B, Puig S, Mayr W, Sochor A, et al.
Improvement of thigh muscles by neuromuscular electrical stimulation in
patients with refractory heart failure: a single-blind, randomized, controlled
trial. Am J Phys Med Rehabil ’; 80:206–214; quiz 215–206.

70 Quittan M, Sturm B, Wiesinger GF, Pacher R, Fialka-Moser V. Quality of life
in patients with chronic heart failure: a randomized controlled trial of
changes induced by a regular exercise program. Scand J Rehabil Med
1999; 31:223–228.

71 Pozehl B, Duncan K, Krueger S, VerMaas P. Adjunctive effects of exercise
training in heart failure patients receiving maximum pharmacologic therapy.
Prog Cardiovasc Nurs 2003; 18:177–183.

72 Omran H, Illien S, MacCarter D, St Cyr J, Luderitz B. D-Ribose improves
diastolic function and quality of life in congestive heart failure patients: a
prospective feasibility study. Eur J Heart Failure 2003; 5:615–619.

73 Oddone EZ, Weinberger M, Giobbie-Hurder A, Landsman P, Henderson
W. Enhanced access to primary care for patients with congestive heart
failure. Veterans Affairs Cooperative Study Group on Primary Care and
Hospital Readmission. Eff Clin Pract 1999; 2:201–209.

74 Martensson J, Stromberg A, Dahlstrom U, Karlsson JE, Fridlund B. Patients
with heart failure in primary health care: effects of a nurse-led intervention
on health-related quality of life and depression. Eur J Heart Failure 2005;
7:393–403.

75 Mansfield DR, Gollogly NC, Kaye DM, Richardson M, Bergin P, Naughton
MT. Controlled trial of continuous positive airway pressure in obstructive
sleep apnea and heart failure. Am J Respir Crit Care Med 2004; 169:361–
366.

76 Lamas GA, Lee KL, Sweeney MO, Silverman R, Leon A, Yee R, et al.
Ventricular pacing or dual-chamber pacing for sinus-node dysfunction. N
Engl J Med 2002; 346:1854–1862.

77 LaFramboise LM, Todero CM, Zimmerman L, Agrawal S. Comparison of
Health Buddy with traditional approaches to heart failure management.
Fam Community Health 2003; 26:275–288.

78 Hutcheon SD, Gillespie ND, Crombie IK, Struthers AD, McMurdo ME.
Perindopril improves six minute walking distance in older patients with left
ventricular systolic dysfunction: a randomised double blind placebo
controlled trial. Heart 2002; 88:373–377.

79 Harrison MB, Browne GB, Roberts J, Tugwell P, Gafni A, Graham ID.
Quality of life of individuals with heart failure: a randomized trial of the
effectiveness of two models of hospital-to-home transition. Med Care
2002; 40:271–282.

AQ5

AQ6

AQ7

16 European Journal of Cardiovascular Prevention and Rehabilitation 2007, Vol 00 No 00



80 Gwadry-Sridhar FH, Arnold JM, Zhang Y, Brown JE, Marchiori G, Guyatt G.
Pilot study to determine the impact of a multidisciplinary educational
intervention in patients hospitalized with heart failure. Am Heart J 2005;
150:982.

81 Gottlieb SS, Fisher ML, Freudenberger R, Robinson S, Zietowski G, Alves
L, et al. Effects of exercise training on peak performance and quality of life
in congestive heart failure patients. J Card Fail 1999; 5:188–194.

82 Collins E, Langbein WE, Dilan-Koetje J, Bammert C, Hanson K, Reda D, et
al. Effects of exercise training on aerobic capacity and quality of life in
individuals with heart failure. Heart Lung 2004; 33:154–161.

83 Witham MD, Gray JM, Argo IS, Johnston DW, Struthers AD, McMurdo ME.
Effect of a seated exercise program to improve physical function and health
status in frail patients > or = 70 years of age with heart failure. Am J
Cardiol 2005; 95:1120–1124.

84 Tyni-Lenne R, Gordon A, Sylven C. Improved quality of life in chronic heart
failure patients following local endurance training with leg muscles. J Card
Fail 1996; 2:111–117.

85 Tyni-Lenne R, Gordon A, Jensen-Urstad M, Dencker K, Jansson E, Sylven
C. Aerobic training involving a minor muscle mass shows greater efficiency
than training involving a major muscle mass in chronic heart failure patients.
J Card Fail 1999; 5:300–307.

86 Tyni-Lenne R, Gordon A, Jansson E, Bermann G, Sylven C. Skeletal muscle
endurance training improves peripheral oxidative capacity, exercise
tolerance, and health-related quality of life in women with chronic
congestive heart failure secondary to either ischemic cardiomyopathy or
idiopathic dilated cardiomyopathy. Am J Cardiol 1997; 80:1025–1029.

87 Bulpitt CJ, Fletcher AE, Dossegger L, Neiss A, Nielsen T, Viergutz S. Quality
of life in chronic heart failure: cilazapril and captopril versus placebo.
Cilazapril-Captopril Multicentre Group. Heart (Br Cardiac Soc) 1998;
79:593–598.

88 Cowley AJ, Wiens BL, Segal R, Rich MW, Santanello NC, Dasbach EJ, et
al. Randomised comparison of losartan vs. captopril on quality of life in
elderly patients with symptomatic heart failure: the losartan heart failure
ELITE quality of life substudy. Qual Life Res 2000; 9:377–384.

89 Watson PS, Scalia GM, Galbraith A, Burstow DJ, Bett N, Aroney CN. Lack
of effect of coenzyme Q on left ventricular function in patients with
congestive heart failure. J Am Coll Cardiol 1999; 33:1549–1552.

90 Zeng XH, Zeng XJ, Li YY. Efficacy and safety of berberine for congestive
heart failure secondary to ischemic or idiopathic dilated cardiomyopathy.
Am J Cardiol 2003; 92:173–176.

91 Young JB, Abraham WT, Smith AL, Leon AR, Lieberman R, Wilkoff B, et al.
Combined cardiac resynchronization and implantable cardioversion
defibrillation in advanced chronic heart failure: the MIRACLE ICD Trial.
JAMA 2003; 289:2685–2694.

92 Yancy CW, Saltzberg MT, Berkowitz RL, Bertolet B, Vijayaraghavan K,
Burnham K, et al. Safety and feasibility of using serial infusions of nesiritide
for heart failure in an outpatient setting (from the FUSION I trial). Am J
Cardiol 2004; 94:595–601.

93 Webster LJ, Michelakis ED, Davis T, Archer SL. Use of sildenafil for safe
improvement of erectile function and quality of life in men with New York
Heart Association classes II and III congestive heart failure: a prospective,
placebo-controlled, double-blind crossover trial. Arch Intern Med 2004;
164:514–520.

94 Troughton RW, Frampton CM, Yandle TG, Espiner EA, Nicholls MG,
Richards AM. Treatment of heart failure guided by plasma aminoterminal
brain natriuretic peptide (N-BNP) concentrations. Lancet 2000;
355:1126–1130.

95 Torre-Amione G, Sestier F, Radovancevic B, Young J. Effects of a novel
immune modulation therapy in patients with advanced chronic heart failure:
results of a randomized, controlled, phase II trial. J Am Coll Cardiol 2004;
44:1181–1186.

96 Prasun MA, Kocheril AG, Klass PH, Dunlap SH, Piano MR. The effects of a
sliding scale diuretic titration protocol in patients with heart failure. J
Cardiovasc Nurs 2005; 20:62–70.

97 Park SJ, Tector A, Piccioni W, Raines E, Gelijns A, Moskowitz A, et al. Left
ventricular assist devices as destination therapy: a new look at survival.
[Erratum appears in J Thorac Cardiovasc Surg 2005 Jun; 129(6):1464]. J
Thorac Cardiovasc Surg 2005; 129:9–17.

98 Noe LL, Vreeland MG, Pezzella SM, Trotter JP. A pharmacoeconomic
assessment of torsemide and furosemide in the treatment of patients with
congestive heart failure. Clin Ther 1999; 21:854–866.

99 Mancini DM, Katz SD, Lang CC, LaManca J, Hudaihed A, Androne AS.
Effect of erythropoietin on exercise capacity in patients with moderate to
severe chronic heart failure. Circulation 2003; 107:294–299.

100 Majani G, Giardini A, Opasich C, Glazer R, Hester A, Tognoni G, et al.
Effect of valsartan on quality of life when added to usual therapy for heart

failure: results from the Valsartan Heart Failure Trial. [Erratum appears in J
Card Fail 2005 Jun; 11(5):404]. J Card Fail 2005; 11:253–259.

101 Lubsen J, Just H, Hjalmarsson AC, La Framboise D, Remme WJ, Heinrich-
Nols J, et al. Effect of pimobendan on exercise capacity in patients with
heart failure: main results from the Pimobendan in Congestive Heart Failure
(PICO) trial. Heart 1996; 76:223–231.

102 Lopez-Candales A, Vora T, Gibbons W, Carron C, Simmons P, Schwartz J.
Symptomatic improvement in patients treated with intermittent infusion of
inotropes: a double-blind placebo controled pilot study. J Med 2002;
33:129–146.

103 Little WC, Wesley-Farrington DJ, Hoyle J, Brucks S, Robertson S, Kitzman
DW, et al. Effect of candesartan and verapamil on exercise tolerance in
diastolic dysfunction. J Cardiovasc Pharmacol 2004; 43:288–293.

104 Linde C, Leclercq C, Rex S, Garrigue S, Lavergne T, Cazeau S, et al. Long-
term benefits of biventricular pacing in congestive heart failure: results from
the MUltisite STimulation in cardiomyopathy (MUSTIC) study. J Am Coll
Cardiol 2002; 40:111–118.

105 Linde C, Braunschweig F, Gadler F, Bailleul C, Daubert JC. Long-term
improvements in quality of life by biventricular pacing in patients with
chronic heart failure: results from the Multisite Stimulation in
Cardiomyopathy study (MUSTIC). Am J Cardiol 2003; 91:1090–1095.

106 Levine TB, Bernink PJ, Caspi A, Elkayam U, Geltman EM, Greenberg B, et
al. Effect of mibefradil, a T-type calcium channel blocker, on morbidity and
mortality in moderate to severe congestive heart failure: the MACH-1
study. Mortality Assessment in Congestive Heart Failure Trial. Circulation
2000; 101:758–764.

107 Keith ME, Jeejeebhoy KN, Langer A, Kurian R, Barr A, O’Kelly B, et al. A
controlled clinical trial of vitamin E supplementation in patients with
congestive heart failure. Am J Clin Nutr 2001; 73:219–224.

108 Higgins SL, Hummel JD, Niazi IK, Giudici MC, Worley SJ, Saxon LA, et al.
Cardiac resynchronization therapy for the treatment of heart failure in
patients with intraventricular conduction delay and malignant ventricular
tachyarrhythmias. J Am Coll Cardiol 2003; 42:1454–1459.

109 Gilligan DM, Sargent D, Ponnathpur V, Dan D, Zakaib JS, Ellenbogen KA.
Echocardiographic atrioventricular interval optimization in patients with
dual-chamber pacemakers and symptomatic left ventricular systolic
dysfunction. Am J Cardiol 2003; 91:629–631.

110 Gary RA, Sueta CA, Dougherty M, Rosenberg B, Cheek D, Preisser J, et al.
Home-based exercise improves functional performance and quality of life in
women with diastolic heart failure. Heart Lung 2004; 33:210–218.

111 Elkayam U, Johnson JV, Shotan A, Bokhari S, Solodky A, Canetti M, et al.
Double-blind, placebo-controlled study to evaluate the effect of organic
nitrates in patients with chronic heart failure treated with angiotensin-
converting enzyme inhibition. Circulation 1999; 99:2652–2657.

112 Dorszewski A, Gohmann E, Dorszewski B, Werner GS, Kreuzer H, Figulla
HR. Vasodilation by urapidil in the treatment of chronic congestive heart
failure in addition to angiotensin-converting enzyme inhibitors is not
beneficial: results of a placebo-controlled, double-blind study. J Card Fail
1997; 3:91–96.

113 Cohn JN, Goldstein SO, Greenberg BH, Lorell BH, Bourge RC, Jaski BE,
et al. A dose-dependent increase in mortality with vesnarinone among
patients with severe heart failure. Vesnarinone Trial Investigators. N Engl J
Med 1998; 339:1810–1816.

114 Chang B, Hendricks A, Zhao Y, Rothendler JA, LoCastro JS, Slawsky MT. A
relaxation response randomized trial on patients with chronic heart failure. J
Cardpulm Rehabil 2005; 25:149–157.

115 Cazeau S, Leclercq C, Lavergne T, Walker S, Varma C, Linde C, et al.
Effects of multisite biventricular pacing in patients with heart failure and
intraventricular conduction delay. N Engl J Med 2001; 344:873–880.

116 Binanay C, Califf RM, Hasselblad V, O’Connor CM, Shah MR, Sopko G, et
al. Evaluation study of congestive heart failure and pulmonary artery
catheterization effectiveness: the ESCAPE trial. JAMA 2005; 294:1625–
1633.

117 Beniaminovitz A, Lang CC, LaManca J, Mancini DM. Selective low-level leg
muscle training alleviates dyspnea in patients with heart failure. J Am Coll
Cardiol 2002; 40:1602–1608.

118 Belardinelli R, Lacalaprice F, Faccenda E, Purcaro A, Perna G. Effects of
short-term moderate exercise training on sexual function in male patients
with chronic stable heart failure. Int J Cardiol 2005; 101:83–90.

119 Belardinelli R, Georgiou D, Cianci G, Purcaro A. Randomized, controlled
trial of long-term moderate exercise training in chronic heart failure: effects
on functional capacity, quality of life, and clinical outcome. Circulation
1999; 99:1173–1182.

120 Beck-da-Silva L, de Bold A, Fraser M, Williams K, Haddad H. BNP-guided
therapy not better than expert’s clinical assessment for beta-blocker

Quality of life assessment in heart failure interventions Morgan et al. 17



titration in patients with heart failure. Congestive Heart Failure 2005;
11:248–253; quiz 254–245.

121 Auricchio A, Stellbrink C, Sack S, Block M, Vogt J, Bakker P, et al. Long-
term clinical effect of hemodynamically optimized cardiac resynchronization
therapy in patients with heart failure and ventricular conduction delay. J Am
Coll Cardiol 2002; 39:2026–2033.

122 Auricchio A, Stellbrink C, Butter C, Sack S, Vogt J, Misier AR, et al. Clinical
efficacy of cardiac resynchronization therapy using left ventricular pacing in
heart failure patients stratified by severity of ventricular conduction delay. J
Am Coll Cardiol 2003; 42:2109–2116.

123 Aranda JM Jr, Conti JB, Johnson JW, Petersen-Stejskal S, Curtis AB.
Cardiac resynchronization therapy in patients with heart failure and
conduction abnormalities other than left bundle-branch block: analysis of
the Multicenter InSync Randomized Clinical Evaluation (MIRACLE). Clin
Cardiol 2004; 27:678–682.

124 Lee L, Campbell R, Scheuermann-Freestone M, Taylor R, Gunaruwan P,
Williams L, et al. Metabolic modulation with perhexiline in chronic heart
failure: a randomized, controlled trial of short-term use of a novel treatment.
Circulation 2005; 112:3280–3288.

125 Taylor AL. The African American Heart Failure Trial: a clinical trial update.
Am J Cardiol 2005; 96:44–48.

126 Ojeda S, Anguita M, Delgado M, Atienza F, Rus C, Granados AL, et al.
Short- and long-term results of a programme for the prevention of
readmissions and mortality in patients with heart failure: are effects
maintained after stopping the programme? Eur J Heart Failure 2005;
7:921–926.

127 Van den Broek SA, de Graeff PA, van Veldhuisen DJ, van Gilst WH, Hillege
H, Wesseling H, et al. Clinical and neurohumoral differences between
spirapril and captopril in mild to moderate chronic congestive heart failure.
J Card Fail 1997; 3:165–171.

128 Van den Berg-Emons R, Balk A, Bussmann H, Stam H. Does aerobic
training lead to a more active lifestyle and improved quality of life in patients
with chronic heart failure? Eur J Heart Failure 2004; 6:95–100.

129 The RESOLVD Investigators. Effects of metoprolol CR in patients with
ischemic and dilated cardiomyopathy: the randomized evaluation of
strategies for left ventricular dysfunction pilot study. Circulation 2000;
101:378–384.

130 Sethares KA, Elliott K. The effect of a tailored message intervention on
heart failure readmission rates, quality of life, and benefit and barrier beliefs
in persons with heart failure. Heart Lung 2004; 33:249–260.

131 Sanderson JE, Chan SK, Yip G, Yeung LY, Chan KW, Raymond K, et al.
Beta-blockade in heart failure: a comparison of carvedilol with metoprolol. J
Am Coll Cardiol 1999; 34:1522–1528.

132 Parnell MM, Holst DP, Kaye DM. Exercise training increases arterial
compliance in patients with congestive heart failure. Clin Sci 2002;
102:1–7.

133 Packer M, Colucci WS, Sackner-Bernstein JD, Liang CS, Goldscher DA,
Freeman I, et al. Double-blind, placebo-controlled study of the effects of
carvedilol in patients with moderate to severe heart failure. The PRECISE
Trial. Prospective Randomized Evaluation of Carvedilol on Symptoms and
Exercise. Circulation 1996; 94:2793–2799.

134 Owen A, Croucher L. Effect of an exercise programme for elderly patients
with heart failure. Eur J Heart Failure 2000; 2:65–70.

135 Nuhr MJ, Pette D, Berger R, Quittan M, Crevenna R, Huelsman M, et al.
Beneficial effects of chronic low-frequency stimulation of thigh muscles in
patients with advanced chronic heart failure. Eur Heart J 2004; 25:136–
143.

136 Naylor MD, Brooten DA, Campbell RL, Maislin G, McCauley KM, Schwartz
JS. Transitional care of older adults hospitalized with heart failure: a
randomized, controlled trial. [Erratum appears in J Am Geriatr Soc 2004
Jul; 52(7):1228]. J Am Geriatr Soc 2004; 52:675–684.

137 Koukouvou G, Kouidi E, Iacovides A, Konstantinidou E, Kaprinis G,
Deligiannis A. Quality of life, psychological and physiological changes
following exercise training in patients with chronic heart failure. J Rehabil
Med 2004; 36:36–41.

138 Keteyian SJ, Brawner CA, Schairer JR, Levine TB, Levine AB, Rogers FJ, et
al. Effects of exercise training on chronotropic incompetence in patients
with heart failure. Am Heart J 1999; 138 (2 Pt 1):233–240.

139 Hjalmarson A, Goldstein S, Fagerberg B, Wedel H, Waagstein F, Kjekshus
J, et al. Effects of controlled-release metoprolol on total mortality,
hospitalizations, and well-being in patients with heart failure: the Metoprolol
CR/XL Randomized Intervention Trial in congestive heart failure (MERIT-
HF). MERIT-HF Study Group. JAMA 2000; 283:1295–1302.

140 Guazzi M, Palermo P, Pontone G, Susini F, Agostoni P. Synergistic efficacy
of enalapril and losartan on exercise performance and oxygen consumption

at peak exercise in congestive heart failure. Am J Cardiol 1999; 84:1038–
1043.

141 Goldstein S, Kennedy HL, Hall C, Anderson JL, Gheorghiade M, Gottlieb
S, et al. Metoprolol CR/XL in patients with heart failure: a pilot study
examining the tolerability, safety, and effect on left ventricular ejection
fraction. Am Heart J 1999; 138 (6 Pt 1):1158–1165.

142 Gesica Investigators. Randomised trial of telephone intervention in chronic
heart failure: DIAL trial. Br Med J (Clin Res Ed) 2005; 331:425.

143 Feldman PH, Peng TR, Murtaugh CM, Kelleher C, Donelson SM, McCann
ME, et al. A randomized intervention to improve heart failure outcomes in
community-based home health care. Home Health Care Serv Q 2004;
23:1–23.

144 Ducharme A, Doyon O, White M, Rouleau JL, Brophy JM. Impact of care at
a multidisciplinary congestive heart failure clinic: a randomized trial. Can
Med Assoc J 2005; 173:40–45.

145 Curiati JA, Bocchi E, Freire JO, Arantes AC, Braga M, Garcia Y, et al.
Meditation reduces sympathetic activation and improves the quality of life
in elderly patients with optimally treated heart failure: a prospective
randomized study. J Altern Complement Med 2005; 11:465–472.

146 Colucci WS, Packer M, Bristow MR, Gilbert EM, Cohn JN, Fowler MB, et
al. Carvedilol inhibits clinical progression in patients with mild symptoms of
heart failure. US Carvedilol Heart Failure Study Group. Circulation 1996;
94:2800–2806.

147 Cohn JN, Fowler MB, Bristow MR, Colucci WS, Gilbert EM, Kinhal V, et al.
Safety and efficacy of carvedilol in severe heart failure. The U.S. Carvedilol
Heart Failure Study Group. J Card Fail 1997; 3:173–179.

148 Calvert MJ, Freemantle N, Cleland JG. The impact of chronic heart failure
on health-related quality of life data acquired in the baseline phase of the
CARE-HF study. Eur J Heart Failure 2005; 7:243–251.

149 Bristow MR, Gilbert EM, Abraham WT, Adams KF, Fowler MB,
Hershberger RE, et al. Carvedilol produces dose-related improvements in
left ventricular function and survival in subjects with chronic heart failure.
MOCHA Investigators. Circulation 1996; 94:2807–2816.

150 Bouvy ML, Heerdink ER, Urquhart J, Grobbee DE, Hoes AW, Leufkens
HG. Effect of a pharmacist-led intervention on diuretic compliance in heart
failure patients: a randomized controlled study. [Erratum appears in J Card
Fail 2003 Dec; 9(6):481 Note: Hoe Arno W [corrected to Hoes Arno W]].
J Card Fail 2003; 9:404–411.

151 Benatar D, Bondmass M, Ghitelman J, Avitall B. Outcomes of chronic heart
failure. Arch Intern Med 2003; 163:347–352.

152 Austin J, Williams R, Ross L, Moseley L, Hutchison S. Randomised
controlled trial of cardiac rehabilitation in elderly patients with heart failure.
Eur J Heart Failure 2005; 7:411–417.

153 Atienza F, Anguita M, Martinez-Alzamora N, Osca J, Ojeda S, Almenar L, et
al. Multicenter randomized trial of a comprehensive hospital discharge and
outpatient heart failure management program. Eur J Heart Failure 2004;
6:643–652.

154 Artinian NT, Harden JK, Kronenberg MW, Vander Wal JS, Daher E,
Stephens Q, et al. Pilot study of a Web-based compliance monitoring
device for patients with congestive heart failure. Heart Lung 2003;
32:226–233.

155 Agostoni P, Guazzi M, Bussotti M, De Vita S, Palermo P. Carvedilol reduces
the inappropriate increase of ventilation during exercise in heart failure
patients. Chest 2002; 122:2062–2067.

156 Oka RK, De Marco T, Haskell WL, Botvinick E, Dae MW, Bolen K, et al.
Impact of a home-based walking and resistance training program on quality
of life in patients with heart failure. Am J Cardiol 2000; 85:365–369.

157 de Lusignan S, Wells S, Johnson P, Meredith K, Leatham E. Compliance
and effectiveness of 1 year’s home telemonitoring. The report of a pilot
study of patients with chronic heart failure. Eur J Heart Failure 2001;
3:723–730.

158 Califf RM, Adams KF, McKenna WJ, Gheorghiade M, Uretsky BF, McNulty
SE, et al. A randomized controlled trial of epoprostenol therapy for severe
congestive heart failure: the Flolan International Randomized Survival Trial
(FIRST). Am Heart J 1997; 134:44–54.

159 Bradley TD, Logan AG, Kimoff RJ, Series F, Morrison D, Ferguson K, et al.
Continuous positive airway pressure for central sleep apnea and heart
failure. N Engl J Med 2005; 353:2025–2033.

160 Paes P. A pilot study to assess the effectiveness of a palliative care clinic in
improving the quality of life for patients with severe heart failure. Palliat
Med 2005; 19:505–506.

161 Feldman PH, Murtaugh CM, Pezzin LE, McDonald MV, Peng TR. Just-in-
time evidence-based e-mail ‘reminders’ in home health care: impact on
patient outcomes. Health Serv Res 2005; 40:865–885.

162 Witte KK, Nikitin NP, Parker AC, von Haehling S, Volk HD, Anker SD, et al.
The effect of micronutrient supplementation on quality-of-life and left

18 European Journal of Cardiovascular Prevention and Rehabilitation 2007, Vol 00 No 00



ventricular function in elderly patients with chronic heart failure. Eur Heart J
2005; 26:2238–2244.

163 Konstam MA, Neaton JD, Poole-Wilson PA, Pitt B, Segal R, Sharma D, et
al. Comparison of losartan and captopril on heart failure-related outcomes
and symptoms from the losartan heart failure survival study (ELITE II). Am
Heart J 2005; 150:123–131.

164 Konstam V, Salem D, Pouleur H, Kostis J, Gorkin L, Shumaker S, et al.
Baseline quality of life as a predictor of mortality and hospitalization in
5,025 patients with congestive heart failure. SOLVD Investigations.
Studies of Left Ventricular Dysfunction Investigators. Am J Cardiol 1996;
78:890–895.

165 Larsen J, Sykulski R, Jensen G, Dossegger L, Trimarco B, Moccetti T, et al.
Adaptive changes in the acute haemodynamic effects of cilazapril during
chronic treatment. Comparison with long-term clinical effect. Eur J Clin
Pharmacol 1996; 50:433–441.

166 Newby DE, McDonagh T, Currie PF, Northridge DB, Boon NA, Dargie HJ.
Candoxatril improves exercise capacity in patients with chronic heart failure
receiving angiotensin converting enzyme inhibition. Eur Heart J 1998;
19:1808–1813.

167 van den Broek SA, de Graeff PA, van Veldhuisen DJ, van Gilst WH, Hillege
H, Wesseling H, et al. Clinical and neurohumoral differences between
spirapril and captopril in mild to moderate chronic congestive heart
failure.[see comment]. J Card Fail 1997; 3:165–171.

168 Brignole M, Gammage M, Puggioni E, Alboni P, Raviele A, Sutton R, et al.
Comparative assessment of right, left, and biventricular pacing in patients
with permanent atrial fibrillation. Eur Heart J 2005; 26:712–722.

169 Binanay C, Califf RM, Hasselblad V, O’Connor CM, Shah MR, Sopko G, et
al. Evaluation study of congestive heart failure and pulmonary artery
catheterization effectiveness: the ESCAPE trial. JAMA 1625; 294:1625–
1633.

170 Johnson PH, Cowley AJ, Kinnear WJ. A randomized controlled trial of
inspiratory muscle training in stable chronic heart failure. Eur Heart J 1998;
19:1249–1253.

171 Wielenga RP, Huisveld IA, Bol E, Dunselman PH, Erdman RA, Baselier MR,
et al. Safety and effects of physical training in chronic heart failure. Results
of the Chronic Heart Failure and Graded Exercise study (CHANGE). Eur
Heart J 1999; 20:872–879.

172 Willenheimer R, Rydberg E, Cline C, Broms K, Hillberger B, Oberg L, et al.
Effects on quality of life, symptoms and daily activity 6 months after
termination of an exercise training programme in heart failure patients. Int J
Cardiol 2001; 77:25–31.

173 Klocek M, Kubinyi A, Bacior B, Kawecka-Jaszcz K. Effect of physical
training on quality of life and oxygen consumption in patients with
congestive heart failure. Int J Cardiol 2005; 103:323–329.

174 Ducharme A, Doyon O, White M, Rouleau JL, Brophy JM. Impact of care at
a multidisciplinary congestive heart failure clinic: a randomized trial. Can
Med Assoc J/Journal de L’Association Medicale Canadienne 2005;
173:40–45.

175 Gesica Investigators. Randomised trial of telephone intervention in chronic
heart failure: DIAL trial. BMJ 2005; 331:425.

176 Mejhert M, Kahan T, Persson H, Edner M. Limited long term effects of a
management programme for heart failure. Heart 2004; 90:1010–1015.

177 Chang BH, Hendricks A, Zhao Y, Rothendler JA, LoCastro JS, Slawsky MT.
A relaxation response randomized trial on patients with chronic heart
failure. J Cardpulm Rehabil 2005; 25:149–157.

178 Michalsen A, Ludtke R, Buhring M, Spahn G, Langhorst J, Dobos GJ.
Thermal hydrotherapy improves quality of life and hemodynamic function in
patients with chronic heart failure. Am Heart J 2003; 146:E11.

179 Noel HC, Vogel DC, Erdos JJ, Cornwall D, Levin F. Home telehealth
reduces healthcare costs. Telemed J E-Health 2004; 10:170–183.

180 Leventhal H, Coleman S. Quality of life: a process view. Psychol Health
1997; 12:753–767.

181 Scientific Advisory Committee of The Medical Outcomes Trust. Assessing
health status and quality-of-life instruments: attributes and review criteria.
Qual Life Res 2002; 11:193–205.

Appendix A
Complete profile of measures used in randomized controlled studies of heart failure 1996–2005

Generic Health-related Condition-specific Domain-specific Utility

1 Ladder of Life
6 SF-36
1 PGACQoL
1 NHP
1 OARS
1 The Functional Status Ques-

tionnaire
POMS
SF-36

57 MLHF
2 CHQ
2 Signs and symptoms of heart

failure questionnaire(s)/
scale(s)

1 PLC
1 Customized 16 item question-

naire
1 Customized – general well-

being, daily activities, symp-
toms

1 Customized – breathlessness,
fatigue, well-being

1 MLHF
QLI

1 EQ-5D
1 Ladder of Life SF-36 MLHF CES-D

State Anxiety Questionnaire
State Anger Questionnaire

1 Ladder of Life PAIS Signs and symptoms of heart
failure questionnaire(s)/
scale(s)

Heart Failure Functional Status
Inventory

1 SAGWB SIP HPPQ
1 0-100 Global QoL Scale SF-36 Specific Activities Scale
1 Scale of Life Satisfaction MLHF
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Generic Health-related Condition-specific Domain-specific Utility

QLI
1 PGWB SSA-P
1 SAGWB HPPQ
1 SIP (subscale) MLHF

SF-36
1 SIP CHQ HADS

Philadelphia Geriatric Morale
1 SIP MLHF SOC
1 SF-36 MLHF Zung Self-Rated Depression Scale
1 SF-36 MLHF CES-D

Functional Status Questionnaire
1 NHP CHQ EQ-5D

Signs and symptoms of heart
failure questionnaire(s)/
scale(s)

8 SF-36 MLHF
1 SIP MLHF
1 COOP Charts MLHF
1 SF-36 QLI
1 General Health Questionnaire CHQ
1 SF-36 MLHF

POMS
1 SF-36 CHQ Epworth Sleepiness Scale
2 SIP SOC
1 SIP Dyspnea–Fatigue Index

POMS
Health Status Index
Items to assess impact of
Illness on leisure and regular

activities
1 SF-36 Specific Activities Scale
1 MLHF Karolinska Scale

Specific Symptoms Question-
naire

1 MLHF Dyspnea–Fatigue Index
1 Signs and symptoms of heart

failure questionnaire(s)/
scale(s)

Dyspnea–Fatigue Index

1 MLHF The Functional Assessment of
Chronic Illness Therapy – Spiri-
tual Well-Being

1 MLHF Geriatric Depression Scale
1 MLHF Guyatt Respiratory Scale

The Transitional Dyspnea Index
1 MLHF HADS

QLI Heart Failure Self-Efficacy Scale
1 EORTC QLQ-C30 HADS
2 MLHF EQ-5D
1 KCCQ EQ-5D

CES-D, Centre for Epidemiological Studies Depression Scale; CHQ, Chronic Heart Failure Questionnaire; EORTC QLQ-C30, European Organisation for Research on
Treatment of Cancer QLQ C-30; EQ-5D, EuroQoL Quality of Life measure; HADS, Hospital Anxiety and Depression Questionnaire; HPPQ, Heart Patients Psychological
Questionnaire; KCCQ, Kansas City Cardiomyopathy Questionnaire; MLHF, Minnesota Living with Heart Failure Questionnaire; NHP, Nottingham Health Profile; OARS,
OARS Multidimensional Functional Assessment (cognitive status, functional level, patient satisfaction and self-rated health); PAIS, Psychological Adjustment to Illness
Scale; PGACQoL, Patients Global Assessment of Change in Quality-of-Life; QLI, Quality of Life Index; SF-36, Medical Outcomes 36-Item Short-Form General Health
Survey; SIP, Sickness Impact Profile; SOC, Sense of Coherence Scale; SSA-P, Subjective Symptoms Assessment Profile.
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