
Long term changes in health-related quality of life for
people with heart failure: the ECHOES study

Andrea K. Roalfe , Clare J. Taylor and F.D. Richard Hobbs*

Nuffield Department of Primary Care Health Sciences, University of Oxford, Radcliffe Primary Care Building, Woodstock Road, Oxford, OX2 6GG, UK

Abstract

Aims Heart failure (HF) impairs all aspects of health-related quality of life (HRQoL), but little is known about the effect of
developing HF on HRQoL over time. We aimed to report changes in HRQoL over a 13-year period.
Methods and results HRQoL was measured in the Echocardiographic Heart of England Screening (ECHOES) study and the
ECHOES-X follow-up study (N = 1618) using the SF-36 questionnaire (Version 1). Mixed modelling compared changes in
HRQoL across diagnostic groups, adjusting for potential predictors and design variables. Patients who had developed HF
with reduced ejection fraction (HFrEF) or HF with preserved ejection fraction (HFpEF) at rescreening had significantly
greater reduction in physical functioning (PF) and role physical (RP) scores compared with those without HF; adjusted
mean difference in PF: HFrEF �16.1, [95% confidence interval (CI) �22.2 to �10.1]; HFpEF �14.6, (95% CI �21.2 to �8.1);
in RP: HFrEF �20.7, (95% CI �31.8 to �9.7); HFpEF �19.3, (95% CI �31.0 to �7.6). Changes in HRQoL of those with a HF
diagnosis at baseline and rescreen, with exception of role emotion, were similar to those without HF but started from a
much lower baseline score.
Conclusions People with a new diagnosis of HF at rescreening had a significant reduction in HRQoL. Conversely, for those
with HF detected on initial screening, little change was observed in HRQoL scores on rescreening. Further research is required
to understand the development of HF over time and to test interventions designed to prevent decline in HRQoL, potentially
through earlier diagnosis and treatment optimization.
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Background

Heart failure (HF) is a common and complex clinical syndrome
affecting over 40 million people globally and associated with
significant mortality, morbidity, and costs.1,2 Symptoms of
HF such as shortness of breath, fatigue, and ankle swelling
can significantly impact an individuals’ health-related quality
of life (HRQoL). Despite new and effective treatments, people
with HF suffer lower HRQoL compared with the general
population, with physical health burden greater than that
observed in other chronic conditions.3 Worse HRQoL is also
an independent predictor of hospitalization and death in
those with preserved and reduced ejection fraction and in
mild to severe symptomatic HF.4

The Short-Form 36 (SF-36) and the Minnesota Living with
Heart Failure Questionnaire (MLHFQ) are, by far, the most
commonly used general and HF-specific HRQoL tools evalu-
ated in chronic HF research.5,6 The generic EQ-5D and
condition-specific Kansas City Cardiomyopathy Questionnaire
(KCCQ) increasingly being used in European randomized con-
trolled trials in HF.7

A meta-analysis of 14 studies (2034 patients), utilizing the
SF-36, reported reduced physical HRQoL in people with a di-
agnosis of HF compared with the US population norms
(mean = 50, SD = 10), with overall pooled means for the
physical component score of 33.1 [95% confidence interval
(CI) 31.9–34.7] and mental component score of 50.6
(95% CI 43.8–57.4).6 Among individual dimensions, physical
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functioning was identified as having the lowest mean scores
(40.5) and social functioning with the highest (64.8).6

The majority of studies of HRQoL in HF report on short
term changes in HRQoL after diagnosis. A systematic review
of HRQoL reporting in clinical trials found nearly half of all tri-
als measured HRQoL over a period of 3 months or less.8

Changes in HRQoL over short periods following HF diagnosis
have also been explored in observational research; however,
there are a lack of data exploring long-term changes in
HRQoL and more specifically a lack of data associated with
changes in health status.

We aimed to examine the long term changes in QoL of par-
ticipants recruited to a large UK community screening study
for HF and its rescreening study over a decade later.9,10 These
linked studies enable evaluation of changes in HRQoL of indi-
viduals with long-term HF and newly diagnosed HF and those
where HF was not identified by screening.

Methods

Data source and study population

Full details of the ECHOES and ECHOES-X studies are de-
scribed elsewhere.9,10 In brief, the Echocardiographic Heart
of England Screening (ECHOES) study recruited 6,162 pa-
tients, aged 45 years and over, from 16 general practices in
the West Midlands region of the UK between 1995 and
1999. Patients were randomly sampled from the general pop-
ulation and from three subgroups identified from general
practice registers [pre-existing diagnosis of HF; on prescribed
diuretics; high risk of HF (history of previous myocardial in-
farction, angina, hypertension, or diabetes)]. The study esti-
mated the community prevalence of HF and left ventricular
systolic dysfunction and evaluated the quality of life of partic-
ipants, via the SF-36 health status questionnaire (version 1).3

A longitudinal follow-up of the ECHOES cohort, the ECHOES-X
study, took place over a decade later (2008 to 2011) with
1618 patients rescreened (47% of eligible survivors). During
clinic visits, participants were assessed by clinical history
and examination, 12-lead electrocardiogram, and echocardi-
ography, with participants self-completing the SF-36. Natri-
uretic peptide levels were measured from blood samples ob-
tained from a random 10% sample of the ECHOES cohort and
all of ECHOES-X participants.

HF diagnosis

Echocardiography was carried out by a cardiologist or British
Society of Echocardiography-accredited echocardiographer
during the clinic visit. Clinical assessment of HF was made
by a cardiologist, general practitioner with an interest in
cardiovascular disease, or a trained research nurse. HF was

defined in accordance with European Society of Cardiology
chronic HF guidelines as patients who were symptomatic
(shortness of breath, fatigue, ankle oedema) with objective
evidence of cardiac dysfunction (left ventricular ejection frac-
tion <40%, or atrial fibrillation or moderate to severe valve
disease, or any combination).11 In addition, participants in
ECHOES-X with reduced ejection fraction (< = 50%) were
classified as HFrEF, whereas those with preserved ejection
fraction (EF > 50%) and evidence of diastolic dysfunction
(E:e′ > 13 or E:e′ 8–13) with LV hypertrophy (IVS > 1.2 cm)
or LA enlargement [>4 cm (males); >3.8 cm (females)], sig-
nificant valve disease or arrhythmia diagnosed as HF with
preserved ejection fraction (HFpEF). Adjudication by an
expert panel of three clinicians took place where diagnosis
was unclear. Natriuretic peptide level was not accounted for
in the diagnosis, due to test performance of NP being an ob-
jective of ECHOES-X.

Quality of life questionnaire

The SF-36 is one of the most widely used and validated generic
HRQoL tools, measuring eight domains over a 4-week recall
period [physical functioning (PF); role limitations due to phys-
ical problems (RP); role limitations due to emotional problems
(RE); mental health (MH); energy and vitality (V); bodily pain
(BP); and general health perception (GHP)] and two summary
scores [physical component score (PCS) and mental compo-
nent score (MCS)]. Each domain and summary component
score is measured on a 0–100 scale, with a score of 100 indi-
cating the best quality of life. Questionnaire responses were
coded and transformed into scales following authors’ instruc-
tions and summary component scores standardized to UK
norms.3,12 Minimum clinically important differences (MCID)
in SF-36 scores (version 2), for persons with HF, are reported
to vary by domain from 15 units for PF to 25 units for SF.13

TheMCID for PCS andMCS have not been reported in this clin-
ical group, but a general MCID of between 3 and 5 units has
been suggested by Samsa et al.14

Statistical analysis

Participants were divided into four health status groups
based on original and rescreening diagnoses: no HF at base-
line and follow-up (No HF); no HF at baseline and HFrEF at
follow-up (new HFrEF); no HF at baseline and HFpEF at
follow-up (new HFpEF); and HF at baseline and follow-up
(previous HF). Baseline characteristics are presented for par-
ticipants in each of these four groups with statistical compar-
isons made using multinomial logistic regression, new HFrEF
and new HFpEF groups being combined due to low numbers.
A Kruskal–Wallis test was used to compare the median length
of follow-up between the health status groups. Linear mixed
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modelling analysis was used to compare the effect of HF diag-
nosis on the change in HRQoL scores over the follow-up
period. Analyses were firstly adjusted for baseline HRQoL
score, age, sex, and study design variables and secondly addi-
tionally adjusted for factors previously shown to be associ-
ated with change in HRQoL.15 For each of the eight SF-36
domains and summary scores, the change in HRQoL score
was included as the dependent variable and health status
as an independent variable with HRQoL score at baseline,
sex, age at baseline, and sample cohort as covariates and
general practice included as a random effect. Further adjust-
ment included baseline recorded: body mass index category
(<25, 25–30, 30 + kg/m2), arthritis, diabetes, and depression
as additional covariates.15 Comparisons of adjusted mean
change in scores were made between the different HF status
groups and those with no HF. To allow for multiple testing,
the Dunnett–Hui adjustment was applied to confidence inter-
vals and P values of differences in adjusted mean scores
between HF diagnostic groups and those with no HF.
Bootstrapped resampling (1000 replications) was performed
as a sensitivity analysis to test the robustness of results to
non-normality of scores.

Two-sided P values < 0.05 were considered statistically
significant. Statistical analysis was performed on complete
cases using SAS version 9.4 and Stata version 15.

Results

The median time between screenings was 13.0 years (inter-
quartile range 12.0–14.2 years). Forty-four per cent of those
screened in ECHOES, including 378 (84.2%) of those with
HF, had died during this period, and, of those surviving,
1618 (47%) were re-screened in ECHOES-X (Figure 1).

Of those screened, SF-36 questionnaire completion rates
were high with 5961 (96.8%) completed at baseline, 1601
(99.6%) completed at follow-up and 1596 (98.6%) completed
at both screenings. Completion rates varied within individual
dimensions, with physical functioning the most completed,
ranging from 99.5% at baseline to 97.7% at follow-up, and
role emotional the least complete from 98.1% at baseline to
90.5% at follow-up. Of those completing both baseline and
follow-up questionnaires, 26 individuals were diagnosed with
HF at the baseline screening (previous HF), and a further 150
individuals were identified with HF at rescreening. Eighty-two
of these new 150 cases having heart failure with reduced
ejection fraction (new HFrEF) and 68 having heart failure with
preserved ejection fraction (new HFpEF). The remaining 1420
participants did not have an HF diagnosis at either screening
study (no HF). No difference in length of follow-up was ob-
served between these four health status groups (P = 0.21).

Those that attended the follow-up screening were younger
(57.8 vs. 64.1 years) and had fewer co-morbidities than those

in the overall screened population at baseline (Table S1).
They were also more likely to have better baseline physical
and mental health (mean PCS 49.2 vs. 45.6; mean MCS 53.5
vs. 51.5).

Baseline characteristics differed between HF status groups;
however, few were independently statistically significant
when considered concurrently in a multinomial logistic model
(Table 1). Those with newly diagnosed HF at rescreening
were older and more likely to be male; have a history of
MI; have shortness of breath; or be taking diuretics,
angiotensin-converting enzyme inhibitors, or angiotensin re-
ceptor blockers at baseline, compared with those without HF.

Figure 2 illustrates that at baseline, the No HF, new HFrEF,
and new HFpEF groups had similar mean scores (above 60),
with No HF having the highest scores, ranging from 66.6 (V)
to 88.4 (SF). Lowest scores were in the previous HF group with
mean scores between 20.2 (RP) and 65.5 (MH). With the ex-
ception of GHP and MH, scores declined over time across all
health status groups. The largest reduction was observed in
mean RP scores of the new HFpEF and new HFrEF groups.

Similar results were observed for the partially and fully ad-
justed mixed models (Table 2). Comparisons of fully adjusted
mean change scores between each HF status group and those
without HF are shown in Figure 3. Heterogeneity between
the group comparisons was observed, with both new HFrEF
and new HFpEF groups having a greater reduction in scores
over the follow-up period than those without HF, whereas
adjusted mean score reductions in the previous HF and no
HF groups were similar except for the role emotional domain.
Persons with newly diagnosed HFrEF had significantly larger
reductions in scores than those without HF for all dimensions
except BP and MH, with large clinical differences for PF
[�16.1 (95% CI �22.2 to �10.1)] and RP [�20.7 (95% CI
�31.8 to �9.7)]. Significant differences were also identified
between persons with new HFpEF and those without HF for
all dimensions except BP, with PF and RP again showing the
largest differences of �14.6 (95% CI �21.2 to �8.1) and
�19.3 (95% CI �31.0 to �7.6), respectively. A significant dif-
ference in RE change scores was identified between those
with previous HF and those without HF (�21.7 (95% CI
�43.4 to �0.04), P = 0.049). No other differences were ob-
served between these two groups, although it should be
noted that change scores for those with previous HF were
calculated from a much lower baseline score.

Clinically significant differences between the groups were
also observed in the comparisons of PCS and MCS scores
(Table S2 and Figure S1). Those with new HFrEF or new HFpEF
had significantly greater reduction in PCS change scores than
those without HF, with mean adjusted differences of �4.5
(95% CI�7.2 to�1.9) and�3.5 (95% CI�6.4 to�0.6), respec-
tively. MCS differences occurred between persons with new
HFpEF and those without HF [mean difference �4.7 (95% CI
�8.2 to�1.2)] and between previous HF and no HF [mean dif-
ference �11.4 (95% CI �18.0 to �4.8)]. The latter difference
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concurring with the differences observed for the RE but not
MH domain. Results from the bootstrapped sensitivity analysis
were similar to the primary analysis (data not shown).

Discussion

This is the first study to report long-term changes in HRQoL
prior to diagnosis with HF. Those who developed HFrEF, or
HFpEF, had significantly greater reduction in physical func-
tioning and role physical scores compared with those who

did not develop HF over the average 13 years between
screenings. Individuals with HF at first screening had the low-
est baseline HRQoL scores; however, their change in scores
over time was similar to those without HF, across all aspects
of HRQoL, except mental health, where there was some evi-
dence of a greater decline.

Strengths and weaknesses

ECHOES is one of the largest well-phenotyped HF screening
studies in the world, providing a unique opportunity to follow

Figure 1 Flow diagram of numbers of patients screened and HRQoL questionnaires completed in ECHOES and ECHOES-X.

214 A.K. Roalfe et al.

ESC Heart Failure 2023; 10: 211–222
DOI: 10.1002/ehf2.14182



HRQoL alongside HF disease progression. Although the origi-
nal ECHOES cohort reflected the ethnic mix of European com-
munity populations, black Africans were under-represented
in the follow-up ECHOES-X. The prevalence of HF in minority
communities, however, has been shown to be similar to the
general population in England.16

The numbers of individuals in the HF-related health status
groups were small; however, clinically significant differences
were observed for PF, RP, and RE domain comparisons. In ad-
dition, MCID estimates are based on version 2 of the SF-36,
where the RP and RE domains relate to questions with more
reporting options, and therefore, the MCID for these domains
are likely to be conservative.

The analysis presented classifies participants into groups
based on the HF diagnosis at each screening; the timing of
when the HF diagnosis was established within the follow-up
period, however, is unknown. Both screening and rescreening
of the ECHOES cohort took place before newer HF treat-
ments, such as angiotensin receptor-neprilysin inhibitors
and sodium glucose cotransporter 2 inhibitors, became avail-

able which in clinical trials improved both HRQoL and survival
for people living with HF.17,18

Mixed modelling methodology was chosen to evaluate dif-
ferences in average change in scores over time. This method
allows for demographic adjustments and clustering of pa-
tients within general practices. Analysis based on change
scores rather than follow-up scores was chosen because the
former has been found to be less biased in observational
studies.19 Additional adjustment for baseline scores was
included to reduce the potential effects of regression to the
mean. The distribution of model residuals was slightly
skewed for some domains; however, the bootstrapping sensi-
tivity analysis confirmed the robustness of the results.

HRQoL scores were adjusted for factors previously shown to
be associated with temporal change in HRQoL. These include
most factors associated with newHF identified by themultino-
mial logistic modelling. Other potential confounders such as
chronic kidney disease and anaemia were not recorded.

Only 26% of those with SF-36 at baseline were rescreened
and hence have long-term follow-up data available. Further-

Table 1 Baseline characteristics of participants completing baseline and follow-up SF-36 questionnaire, by health status

Baseline characteristic

Health status

No HF New HFpEF New HFrEF Previous HF Total P valuea

Sample size 1420 68 82 26 1596
Age (years) mean (SD) 57.0 (7.9) 65.4 (6.5) 63.1 (7.7) 63.0 (5.6) 57.8 (8.1) <0.0001
Male (%) 690 (48.6) 31 (45.6) 59 (72.0) 14 (53.9) 794 (49.7) 0.04
Ethnicity: white 1387 (97.7) 67 (98.5) 81 (98.8) 26 (100) 1561 (97.8) 0.96
Body mass index (kg/m2)
mean (SD)

26.3 (4.7) 27.2 (5.3) 27.9 (5.2) 28.0 (7.3) 26.4 (4.8) 0.41

Medical history
Hypertension 373 (26.3) 39 (57.4) 33 (40.2) 13 (50.0) 458 (28.7) 0.23
Myocardial infarction 70 (4.9) 5 (7.4) 23 (28.1) 10 (38.5) 108 (6.8) 0.04
Angina 107 (7.5) 10 (14.7) 25 (30.5) 14 (53.9) 156 (9.8) 0.99
Diabetes 61 (4.3) 3 (4.4) 4 (4.9) 3 (11.5) 71 (4.5) 0.54
Arthritis 87 (6.1) 11 (16.2) 9 (10.9) 6 (23.1) 113 (7.1) 0.03
Depression 26 (1.8) 3 (4.4) 0 (0) 1 (3.9) 30 (1.9) 0.82

NYHA class
I 1284 (90.4) 48 (70.6) 61 (74.4) 0 (0.0) 1393 (87.3) 0.85
II 122 (8.6) 19 (27.9) 20 (24.4) 18 (69.2) 179 (11.2)
III 4 (0.3) 1 (1.5) 1 (1.2) 4 (15.4) 10 (0.6)
IV 10 (0.7) 0 (0.0) 0 (0.0) 4 (15.4) 14 (0.9)

Symptoms
Shortness of breath 218 (15.4) 25 (36.8) 32 (39.0) 26 (100.0) 301 (18.9) 0.04
Fatigue 383 (27.0) 27 (39.7) 38 (46.4) 21 (80.8) 469 (29.4) 0.12
Ankle oedema 305 (21.5) 28 (41.2) 23 (28.1) 10 (38.5) 366 (23.0) 0.06

Medications
Diuretics only 105 (7.4) 12 (17.7) 17 (20.7) 8 (30.8) 142 (8.9) <0.0001
BBL only 99 (7.0) 6 (8.8) 9 (11.0) 3 (11.5) 117 (7.3)
ACE or ARB 41 (2.9) 4 (5.9) 3 (3.7) 0 (0.0) 48 (3.0)
Combination 88 (6.2) 21 (30.9) 18 (22.0) 10 (38.5) 137 (8.6)
NTproBNP pg/mL median

[IQR], n
63.0 [31.0–113.7],

131
127.1 [67.2–
169.3], 6

128.4 [66.8–
232.6], 6

83 [80.0–96.0],
4

68.8 [34.2–119],
147

0.65b

Original diagnosis (ECHOES)
HF and LVSD 0 (0) 0 (0) 0 (0) 13 (50.0) 13 (0.8) -
HF and no LVSD 0 (0) 0 (0) 0 (0) 13 (50.0) 13 (0.8) -
No HF and LVSD 6 (0.4) 1 (1.5) 6 (7.3) 0 (0) 13 (0.8) -
No HF and no LVSD 1414(99.6) 67 (98.5) 76 (92.7) 0 (0) 1557 (97.6) -

HF, heart failure; LVSD, left ventricular systolic dysfunction; NYHA class, New York Heart Association functional classification system,
I = no symptoms and limitations in normal physical activity; II mild limitations; III marked limitations: IV severe limitations.
aP values obtained from a multinomial logistic model, excluding original diagnosis and NT-proBNP.
bIncluding NT-proBNP.
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more, those followed up were younger and had less
co-morbidities than those that had died or declined to take
part in ECHOES-X. The mortality rate of the cohort was similar
to long-term trends of UK general practice data.20 Forty-four
per cent of the cohort died between screenings, including
the majority of those with HF diagnosed at baseline. The as-
sumption of data missing at random is unlikely; therefore,
sensitivity analysis, imputing lower QoL scores for those who
had died/missing, within the framework of controlled multi-
ple imputation methodology was attempted. Unfortunately,
the low number of cases in the newly diagnosed HFpEF group
caused quasi-separation of health status groups, producing in-
valid imputation values (not reported). The complete case
analysis presented should therefore be considered hypothesis
generating, and more data are required to confirm our results.

Comparison with existing literature

The reduction in HRQoL of newly diagnosed HF at rescreening
is expected because symptoms are likely to be present for
some time before HF is confirmed. HF is more frequently di-

agnosed at an acute stage on emergency hospital settings,21

where physical aspects of HRQoL has been shown to be
impaired.22 Diagnosis can be missed or delayed in primary
care due to its commonality of symptoms with other condi-
tions or by patients frequently mistaking symptoms of HF
such as breathlessness for the normal ageing process or an
existing long-term condition.23

The similarity of HRQoL scores at follow-up in those with
newly diagnosed HFpEF and HFrEF in our data [PCS mean
(SD): 36.9 (10.7) vs. 37.5 (9.7); MCS mean (SD): 49.5(13.2)
vs. 46.8 (13.9)], although not directly comparable, are consis-
tent with findings by Austin et al., who demonstrated, after
an 8-year follow-up of patients hospitalized with acute HF,
the KQQC scores of survivors did not vary by systolic function
[mean (SD): HFrEF 77 (21) vs. HFpEF 76 (25)].24

Full medication history was unavailable for the ECHOES
cohort; nevertheless, patients diagnosed with HF at the initial
screening were likely to have been treated early on in the
follow-up period with ACE inhibitors or ARBs, of which there
is little evidence of benefit to HRQoL.25 More recent treat-
ments have been shown to improve HRQoL of patients with
HF and hence may explain the more stable scores in those

Figure 2 Baseline and follow-up SF-36 scores, by domain and health status.
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diagnosed with HF at initial screening. The positive impact on
QoL of newer treatments for HFrEF has recently been demon-
strated by the EMPEROR-Reduced26 and DAPA-HF27 trials,
where treatment with sodium glucose transporter-2 inhibi-
tors was associated with improvements in health status as
measured by the KCCQ. A higher odds of clinical improve-
ment (≥5 points) in KCCQ-Overall Summary Score with empa-
gliflozin compared to placebo at 12-month follow-up [OR
1.16 (1.01–1.35)] and dapagliflozin at 8-month follow-up
[OR 1.15 (1.08–1.23)].26,27 Greater improvement in KCCQ
has also been shown in people with HFpEF treated with
empagliflozin at 12 months [OR 1.16 (1.04–1.29)] and with
spironolactone (mean difference 1.86 at 36 months,
P = 0.02).28,29 In addition, an individual patient data
meta-analysis of nine trials of exercise training interventions
(3000 participants), reported an improvement in standard-
ized mean scores of the MLHFQ, KCCQ, or Chronic Heart
Failure Questionnaire of 0.2 (95% CI 0.03–0.37), compared
with a standardized mean improvement of 0.3 in MCS in
our participants with prior HF.30

Policy and practice

The utility of patient-reported outcome measures (PROMs) in
cardiovascular trials has been debated for decades. A recent
review by von Haehling et al., however, identified the lack
of adequately powered studies designed to improve func-
tional capacity and measure long-term changes in HRQoL.25

Their absence is partly due to concerns regarding additional
clinician and patient time involved in their administration
and by the previous lack of an internationally endorsed
HRQoL measurement tool. The focus has instead been on
measuring ‘hard’ clinical outcomes such as survival and HF
hospitalization. For many patients with HF, the quality of daily
living may be more important than the length of life.31 In a re-
cent James Lind Alliance Priority Setting Partnership, the
number one research priority set by patients, carers, and cli-
nicians was ‘identification of treatments that have the biggest
impact on QoL of people with advanced heart failure’.32

In more recent studies, improvements in KCCQ clinical and
total summary scores have been reported, alongside clinical
outcomes, including the large HFrEF trials of sacubitril/
valsartan,33 dapagliflozin,27 and empagliflozin.26 Within-study
comparisons of generic and disease-specific HRQoL tools are
also being undertaken.34

HRQoL tools should be reliable, validated in an HF popula-
tion, responsive to a change in health status, widely available,
acceptable to patients, and inexpensive to use. A core out-
come set for HF was published in 2020 by the International
Consortium for Health Outcomes Measurement (ICHOM),
following a comprehensive structured review by a working
party of clinical HF experts, researchers, and patient
representatives.35 A set of 17 measures were defined toTa

b
le

2
(c
on

ti
nu

ed
)

SF
-3
6

do
m
ai
n

D
ia
gn

os
is
at

ba
se
lin

e
D
ia
gn

os
is
at

fo
llo

w
-u
p

Ba
se
lin

e
sc
or
e

Fo
llo

w
-u
p
sc
or
e

C
ha

ng
e
sc
or
e

C
om

pa
ri
so
n
w
it
h

N
o
H
F
gr
ou

p

M
ea

n
(S
D
)

n
M
ea

n
(S
D
)

n
M
ea

n
(S
D
)

n
A
dj
us
te
da

m
ea

n
di
ff
er
en

ce
(9
5%

C
I)

A
dj
us
te
da

,b

P
va
lu
e

Fu
lly

ad
ju
st
ed

c
m
ea

n
di
ff
er
en

ce
(9
5%

C
I)

Fu
lly

ad
ju
st
ed

P
va
lu
eb

,c

M
en

ta
lh

ea
lt
h

N
o
H
F

H
Fr
EF

77
.3

(1
5.
9)

81
75

.3
(1
7.
9)

76
�2

.1
(1
8.
4)

75
�2

.6
(�

6.
9
to

1.
8)

0.
41

�2
.7

(�
7.
0
to

1.
6)

0.
36

H
Fp

EF
74

.6
(1
9.
0)

68
70

.9
(2
0.
0)

65
�4

.7
(1
7.
0)

64
�5

.9
(�

10
.5

to
�1

.3
)

0.
00

7
�5

.6
(�

10
.2

to
�0

.9
)

0.
01

2
N
o
H
F

77
.8

(1
6.
6)

14
32

79
.1

(1
6.
5)

13
91

1.
2
(1
6.
9)

13
83

H
F

H
F

65
.5

(2
1.
4)

26
69

.2
(1
6.
3)

26
3.
6
(2
6.
7)

26
�2

.6
(�

10
.1

to
4.
9)

0.
79

�2
.9

(�
10

.5
to

4.
7)

0.
73

a A
dj
us
te
d
by

ba
se
lin

e
sc
or
e,

ag
e,

se
x,

co
ho

rt
,a

nd
pr
ac
ti
ce

(r
an

do
m

ef
fe
ct
).

b
In
cl
ud

es
D
un

ne
tt
–
H
su

ad
ju
st
m
en

t;
im

pr
ov

em
en

t
is
in
di
ca
te
d
by

a
po

si
ti
ve

ch
an

ge
.

c A
dj
us
te
d
by

ba
se
lin

e
sc
or
e,

ag
e,

se
x,

bo
dy

m
as
s
in
de

x,
di
ab

et
es
,a

rt
hr
it
is
,d

ep
re
ss
io
n,

co
ho

rt
,a

nd
pr
ac
ti
ce

(r
an

do
m

ef
fe
ct
).

218 A.K. Roalfe et al.

ESC Heart Failure 2023; 10: 211–222
DOI: 10.1002/ehf2.14182



facilitate international comparisons in treatment and re-
search. The short form of the KCCQ (KCCQ-12) was the rec-
ommended tool for assessment of patient-reported HRQoL,
due to its superior sensitivity and ease of use.35 The publica-
tion of this standardized outcome set should hopefully im-
pact HF research and increase HRQoL assessment. One study
piloting an implementation of the core set was identified to
date.36

Furthermore, a multinational registry, designed to collate
HF characteristics and items that impact on the clinical course
of HF, including HRQoL, is planned to follow 23 047 partici-

pants over a period of 5 years.37 This registry goes someway
to address the information gap, but more long-term data are
needed.

Our study highlights the burden of HF development on
physical functioning, regardless of systolic function. However,
despite evidence from trials of effective treatments and inter-
ventions demonstrating short-term improvements in HRQoL,
there is a lack of evidence regarding long term benefits for
people with HF.

Quality of life is important to patients and therefore trials
should follow international guidelines and assess the impact

Figure 3 Comparison of change in HRQoL between HF and no HF groups, by SF-36 domain. Comparison group is no HF; Mean change is adjusted by
baseline score, age, body mass index, diabetes, arthritis, depression, original cohort, and general practice.

Long-term changes in quality of life: the ECHOES study 219

ESC Heart Failure 2023; 10: 211–222
DOI: 10.1002/ehf2.14182



of therapies on HRQoL, as well as survival.38 Research
proposals should include the use and comparison of differ-
ent HRQoL assessment tools, including generic and disease-
specific questionnaires, with consideration given to items
in the ICHOM core outcome set. In addition, more research
is required to explore the development of HF and to evalu-
ate the impact of treatments on long-term changes in
HRQoL.

Conclusion

People with a new screen-detected diagnosis of HF (HFrEF
and HFpEF) at rescreening had a significant reduction in
HRQoL as measured with the SF-36. Conversely, for those
with HF detected on initial screening who survived for more
than a decade, all aspects of quality of life as measured with
the SF-36, except emotional role limitation, remained the
same, albeit from a low baseline. Further research is re-
quired to understand the development of HF over time
and to test interventions designed to prevent decline in
HRQoL, potentially through earlier diagnosis and treatment
optimization.
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