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ABSTRACT

Objective To investigate the association between
health-related quality of life (HRQoL) and major adverse
cardiovascular and cerebrovascular events (MACCE) in
individuals with ischaemic heart disease (IHD).
Methods Medline(R), Embase, APA PsycINFO and
CINAHL (EBSCO) from inception to 3 April 2023 were
searched. Studies reporting association of HRQoL,
using a generic or cardiac-specific tool, with MACCE
or components of MACCE for individuals with IHD
were eligible for inclusion. Risk of bias was assessed
using the Newcastle-Ottawa Quality Assessment
Scale to assess the quality of the studies. Descriptive
synthesis, evidence mapping and random-effects
meta-analysis were performed stratified by HRQoL
measures and effect estimates. Between-study
heterogeneity was assessed using the Higgins I?
statistic.

Results Fifty-one articles were included with a total
of 134 740 participants from 53 countries. Meta-
analysis of 23 studies found that the risk of MACCE
increased with lower baseline HeartQoL score (HR
1.49, 95% Cl 1.16 to 1.93) and Short Form Survey (SF-
12) physical component score (PCS) (HR 1.39, 95%

Cl 1.28 to 1.51). Risk of all-cause mortality increased
with a lower HeartQoL (HR 1.64, 95% CI 1.34 to 2.01),
EuroQol 5-dimension (HR 1.17,95% Cl 1.12 t0 1.22),
SF-36 PCS (HR 1.29, 95% Cl 1.19 to 1.41), SF-36
mental component score (HR 1.18, 95% CI 1.08 to
1.30).

Conclusions This study found an inverse association
between baseline values or change in HRQoL and
MACCE or components of MACCE in individuals

with [HD, albeit with between-study heterogeneity.
Standardisation and routine assessment of HRQoL in
clinical practice may help risk stratify individuals with
IHD for tailored interventions.

PROSPERO registration number CRD42021234638.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Health-related quality of life is a key outcome in
people with ischaemic heart disease.

= The association between poor health-related quality
of life and adverse clinical outcomes in patients with
ischaemic heart disease remains unclear.

= Systematic reviews and meta-analyses of the as-
sociation between health-related quality of life and
major adverse cardiac and cerebrovascular events
in individuals with ischaemic heart disease are
lacking.

WHAT THIS STUDY ADDS

= This systematic review and meta-analysis found
that poor health-related quality of life at baseline
and its deterioration over time was associated with
an increased risk of major adverse cardiac and
cerebrovascular events in individuals with isch-
aemic heart disease.

= The inverse association between health-related
quality of life and clinical outcomes in individuals
with ischaemic heart disease was evident across a
range of patient-reported outcomes measures and
types of ischaemic heart disease.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= There is between-study heterogeneity with respect
to health-related quality of life instruments used,
population characteristics, follow-up durations and
data analysis methods creating a need to stan-
dardise the approach by which health-related qual-
ity of life is assessed in individuals with ischaemic
heart disease.

= Routine capture of health-related quality of life in
clinical practice may be an opportunity to monitor
and risk stratify individuals with ischaemic heart
disease.
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INTRODUCTION

Health-related quality of life (HRQoL) is a key outcome
in cardiovascular disease. Historically, healthcare profes-
sionals have focused on objective measures of health, such
as mortality and life expectancy, but patients consider
improvements in their HRQoL equally important as
their length of life.' Traditional measures of outcomes
including mortality and hospitalisation insufficiently
capture the benefits of medical interventions for chronic
disease states such as ischaemic heart disease (IHD)
and do not reflect symptom burden, physical function,
psychological well-being and social interaction.”® More-
over, there is a discord between patients’ and physicians’
evaluations of successful outcomes after clinical interven-
tions."® Accordingly, many studies now include patient-
reported outcome measures to evaluate the impact of
care on patient health status,6 7 and most of the recent
guidelines promote HRQoL assessment as a complemen-
tary health outcome measure, highlighting a shift towards
patient-centeredness of cardiovascular care.

For cardiovascular disease, lower patientreported
HRQoL is associated with increased mortality,'” and may
be a prognostic indicator of cardiac end points, such
that it could be used to identify individuals in need of
tailored interventions. For IHD, however, there is limited
information about the association between HRQoL
and cardiovascular events. In 2009, a systematic review
suggested that HRQoL in patients with coronary artery
disease was inversely associated with mortality and hospi-
talisation."' However, this was not accompanied by a meta-
analysis. While a number of studies have been published
since showing similar findings,"*™* there remains uncer-
tainty about this association.”” A systematic review that
included a meta-analysis'® focused on the association of
current self-rated health measured by a single question at
the beginning of follow-up. This study did not consider
domains of HRQoL or validated measures. Our system-
atic review expanded this work by considering studies
that used validated HRQoL measures and their domains.
It is important to consider HRQoL domains to identify
the specific components of HRQoL that need targeted
interventions.

We, therefore, conducted a systematic review with
meta-analysis and evidence mapping to examine the
associations of overall HRQoL and domains with major
adverse cardiac and cerebrovascular events (MACCE) in
patients with IHD.

METHODS

Protocol and guidance

Our systematic review was reported in accordance with the
2020 Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement'” (online supple-
mental material 1). The review protocol was registered
and further updated at PROSPERO (CRD42021234638,
update in March 2023). Differences between the versions

of the protocol are explained (online supplemental
material 2).

Eligibility criteria

Studies were eligible if they analysed associations of
HRQoL using any generic or cardiac-specific tools (online
supplemental material 1), with MACCE or components
of MACCE for individuals with IHD. The prespecified
primary end point was MACCE, comprising death (all-
cause death, cardiovascular death), myocardial infarction
(MI), stroke, heart failure hospitalisation, hospitalisa-
tion with unstable angina or coronary revascularisation
(percutaneous coronary intervention (PCI), coronary
artery bypass graft (CABG) surgery). Studies reporting
any of the components of the primary end point were
included in the analysis. No language, study sample or
date restrictions were applied.

Search strategy

We analysed all studies included in the previously
published systematic review'' and conducted electronic
searches for eligible studies within Medline(R), Embase
Classic and Embase, APA PsycINFO and CINAHL
(EBSCO) databases from inception until 3 April 2023.
The search strategy (online supplemental material 4)
included the following concepts: conditions or proce-
dures linked to IHD, quality of life, predictive factors and
MACCE, hospital readmission or mortality. Given that
HRQoL is a subjective and multidimensional concept
and to increase the search sensitivity, we did not include
specific domain terms, butincluded names of the selected
generic and cardiac-specific instruments (online supple-
mental material 3).

Study selection

Using the Rayyan website, two authors (VP, NTH) inde-
pendently screened titles and abstracts for agreed inclu-
sion criteria. Disagreements were resolved by consensus
(VP, NTH, AS). Following this, full-text articles were
retrieved and assessed for eligibility (AS). Attempts to
obtain full-text manuscripts of non-retrieved articles by
contacts with authors were undertaken.

Data extraction

For each article, publication characteristics (first author,
year of publication), study characteristics (name of the
study, country, recruitment period, inclusion and exclu-
sion criteria, enrolment approach, sample size, longest
time of patient follow-up), patients’ characteristics (age,
sex, race, cardiovascular risk factors and comorbidities,
proportions of patients with prior and index MI, PCI,
CABG surgery), HRQoL instruments used (including
domains, and assessment features—settings, time and
frequency), outcomes and data sources used for outcomes
collection were extracted into a predesigned form. Effect
or risk measures extracted were HRs, ORs and incidence
rate ratios with their corresponding 95% Cls or other
estimates of associations between HRQoL and outcome
measures. The first reviewer (AS) completed the data
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extraction form and second reviewers (TM, VP, NTH)
verified the extracted information. In case of missing
or unclear data, additional information was searched
through previously published protocols and/or primary
results of an appropriate study.

Risk of hias (quality) assessment

The Newcastle-Ottawa Quality Assessment Scale was
used to assess the risk of bias and overall quality of the
included studies.'® The methodological domains (selec-
tion, comparability and outcome assessment) were rated
by one reviewer (AS) and independently verified by a
second reviewer (TM). For each of the included articles,
the results were summarised into overall judgement on
good, fair or poor study quality (online supplemental
material 5).

Data synthesis and statistical analysis

Evidence synthesis was conducted using qualitative
approaches, evidence mapping and meta-analysis. All
included articles were divided into those reporting asso-
ciations of HRQoL with all-cause mortality, MACCE and a
component of MACCE. The data synthesis on the predic-
tive value of HRQoL estimates were mapped, summa-
rising by the year of publication, sample size, nosological
form of IHD, HRQoL questionnaire.

Effect estimates for HRQoL with different unit incre-
ments and (or) directionality were standardised through
mathematical transformations described in online
supplemental material 6.

Due to the heterogeneity across the studies, stratified
meta-analysis was conducted by grouping studies that
used the same HRQoL measure and reported compa-
rable effect estimates (either HR (incidence rate ratios)
or OR). A random-effects meta-analysis was conducted
using the metan package in Stata." Heterogeneity across
the studies was assessed using the Higgins I” statistic and
(I* >50% suggested substantial heterogeneity).” The
effect sizes and their 95% Cls were displayed in forest
plots. Data analysis was undertaken using Stata statistical
software, V.16.1 (StataCorp, College Station, Texas, USA).

Certainty assessment

The Grading of Recommendations, Assessment, Devel-
opment and Evaluations (GRADE) approach was used to
assess the certainty of evidence for each outcome (AS,
NTH). For each MACCE outcome, the low certainty of
the evidence that is attributable to the observational
studies was downgraded into very low (based on high risk
of bias, inconsistency of effect, indirectness, imprecision,
publication bias) or upgraded into low, moderate and
high (based on the effect size, dose-response gradient
and adjustment for confounding factors).”'

RESULTS

Study selection

Of the 8978 studies initially identified as potentially
addressing the associations of HRQoL with MACCE in

IHD, 8844 were excluded after title/abstract screening.
Of 132 articles that underwent full-text screening, 50 met
the inclusion criteria (figure 1). One article not captured
by the search strategy®® was included manually based on
the analysis of previously published systematic review''
(online supplemental table S1).

Study characteristics

The main characteristics of included studies are shown
in table 1 and figure 2. There were 51 articles reporting
40 unique cohorts with a total of 134 740 participants
from 53 countries. In total, 23 (57.5%) cohorts were
multicentre observational studies, 4 (10%) were post hoc
analyses of randomised controlled trials and 13 (32.5%)
were single-centre studies. All studies were conducted in
high-income countries except five multicentre interna-
tional studies that also included participants from upper-
middle-income '* ** and lower-middle-income coun-
tries” and one single-centre study from lower-middle-
income country.26

Overall, 11 (21.6%) and 25 (49.0%) and 11 (21.6%)
of the included articles were published after 2000, 2010
and 2020, respectively, with the latest included article
published in 2023.*> We found variations in the design,
patient population, HRQoL assessment, follow-up dura-
tion and outcome definitions between the included
studies (figure 2, table 1, online supplemental table S2a,
online supplemental table S2b). The start of patient
recruitment period ranged from June 1998 to August
2021.

Median study sample size was 1358 participants (IQR
630-3786; range 88-26 641) with a median follow-up of
2 years (IQR 1.0-4.8, range 1 month—14 years). Typically,
study participants were middle-aged (mean age 65+5
years (range 53-81 years)), 74% men (IQR 69-78, range
0%-100%). Of the 12 (23.5%) studies describing race,
the majority of participants were white (mean proportion
84%,IQR 78-89). Stable IHD was the predominant inclu-
sion criteria (figure 2). Studies of MI frequently included
patients following acute MI. Reporting and propor-
tions of particular IHD characteristics, revascularisation
procedures, cardiovascular history and risk factors, inter-
ventions and comorbidities varied widely (online supple-
mental table S2a).

Assessment of HRQoL

HRQoL assessment measures varied with 30 (58.8%),
15 (29.4%) and 6 (11.8%) of studies using only generic,
only cardiac-specific and generic and cardiac-specific
questionnaires, respectively. Of the 12 HRQoL question-
naires used in studies, the most common was EuroQol
5-dimension (EQ-5D) (16, 31.4%) followed by 36-Item
Short Form Survey (SF-36) and EuroQol visual analogue
scale (EQ-VAS) (11, 21.6%), 12-Item Short Form Survey
(SF-12) and Seattle Angina Questionnaire (SAQ) (8,
15.7%) with Nottingham Health Profile (NHP) and
Quality of Life after Myocardial Infarction (QLMI)
used in one study each. Frequently, studies reported
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Figure 1

Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart. HRQoL, health-related quality of

life;IHD, ischaemic heart disease; MACCE, major adverse cardiac and cerebrovascular events.

physical and psychological HRQoL domains or an overall
HRQoL score. The reporting, analysis and interpreta-
tion of the same HRQoL questionnaire often varied.
For example, in 16 studies EQ-5D was analysed as: score
per unit increase,'? ¥ problems in a domain versus
no problem' ** * sum of scores (number of prob-
lems),"* 2 # 30 arbitrary cut-offs and centiles or quar-
tiles,"”**** area under the curve® and changes in time.”**
In six studies, SF-36 was analysed as: continuous variable
per unit(s) change, one study as ‘poor’ and ‘good’ cate-
gories of overall HRQoL, two studies as tertiles or quar-
tiles,37 3 or each domain,zg_41 changes over time* or the
analysis was not specified.*

Risk of bias across studies

A summary of the proportion of studies that had high risk
of bias (low quality) for each HRQoL/outcomes is shown
in figure 3. Six studies did not provide exact estimates for
associations between HRQoL and an outcome or its CI,
or reported estimates for a selected number of HRQoL
domains. More details of risk of bias analysis are given in
online supplemental table S3.

Evidence mapping

Most studies provided effect estimates of the association
of HRQoL with survival (n=35, 68.6%) or a composite end
point (n=25, 49.0%) (figure 4, online supplemental table
S2b). Cardiovascular or vascular mortality was reported in
seven (13.7%) studies, and any of stroke, acute coronary

syndrome (ACS), MI, heart failure readmission, angina
readmission and coronary revascularisation was reported
in six studies.

Descriptive synthesis of included studies

There were 24 (47.1%) studies of associations between
the overall HRQoL score and a composite end point (17,
70.8%), all-cause mortality (12, 50%), cardiovascular
mortality (2, 8.3%), a component of MACCE—ACS or
stroke (1,4.2%).

Association of overall HRQoL score with MACCE

Forty-eight out of 51 (94%) studies reported an inverse
association for HRQoL (overall score ora HRQolL. domain
at baseline or its change by time) and all-cause mortality
(high certainty), a composite outcome (moderate
certainty), cardiovascular mortality (low certainty) and a
cardiovascular event (low certainty) (figure 3).

Association of HRQoL domains with MACCE

There were 38 (74.5%) studies reporting prognostic
values of HRQoL domains; the majority used SF-36 (11,
28.9%), followed by SF-12 (8, 21.5%), SAQ (8, 21.5%),
EQ-5D (7, 18.4%), HeartQoL (3, 5.8%) and WHO-BREF
(1, 2.6%), NHP (1, 2.6%) and QLMI (1, 2.6%). Twen-
ty-one (84%) of 25 studies reported associations for both
physical and psychological function and the strength or
magnitude of the association with MACCE was greater for
the physical function.
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Table 1 Characteristics of included publications

Component of

All-cause Cardiovascular and
All publications mortality (=35, vascular mortality MACCE MACCE
Characteristic included (n=51) 68.6%) (n=7, 13.7%) (n=25, 49.0%) (n=6, 11.8%)
Main inclusion criteria
ACS 7 (13.7%) 3(8.6%) - 4 (6.0%) -
Ml 15 (29.4%) 9 (25.7%) 2 (28.6%) 10 (40.0%) 2(33.3%)
PCl and/or CABG 14 (27.5%) 11 (31.4%) 3 (42.9%) 6 (24.0%) 2 (33.3%)
IHD 15 (29.4%) 12 (34.3%) 2 (28.6%) 5 (20.0%) 2 (33.3%)
Cohort
Total sample size
<100 1(1.9 %) - - 1 (4.0%) -
100-499 9(17.6%) 3(8.6%) 1 (14.3%) 7 (28.0%) 1(16.7%)
500-999 11 (21.6%) 7 (20.0%) - 7 (28.0%) -
1000-4999 19 (37.3%) 19 (54.3%) 4 (57.1%) 4 (6.0%) 5 (83.3%)
>5000 11 (21.6%) 6 (17.1%) 2 (28.6%) 6 (24.0%) =
Mean age <65years 34 (66.7%) 24 (68.6%) 5 (71.4%) 12 (48.0%) 3 (50.0%)
Proportion of female
<30% 38 (74.5%) 26 (68.6%) 6 (85.7%) 17 (68.0%) 5 (83.3%)
>30% 10 (19.6%) 7 (20.0%) 1 (14.3%) 6 (24.0%) 1 (16.7%)
100% 3 (5.9%) 2 (5.7%) - 2 (8.0%) -
Race
Not reported 38 (74.5%) 25 (71.4%) 4 (57.1%) 20 (80.0%) 3 (50%)
White <80% 3(5.9%) 2 (5.7%) 1(14.3%) 1 (4.0%) 1(16.7%)
Lost to follow-up
<20% of participants 36 (70.6%) 26 (74.3%) 3 (42.9%) 18 (72.0%) 4 (66.6%)
Not reported 15 (29.4%) 9 (25.7%) 4 (57.1%) 7 (28.0%) 2 (33.3%)
HRQoL measures
EQ-5D 16 (31.4%) 7 (20.0%) 3 (42.9%) 10 (36.4%) 1 (16.7%)
EQ-VAS 11 (21.6%) 4 (11.4%) 1 (14.3%) 8 (18.2%) 1 (16.7%)
SF-36 11 (23.9%) 10 (28.6%) 2 (28.6%) 4 (18.0%) -
SF-12 8 (15.7%) 6 (17.1%) - 4 (18.0%) 1 (16.7%)
SAQ 8 (15.7%) 8 (22.9%) 2 (28.6%) - 4 (66.6%)
HeartQoL 5 (9.8 %) 3 (8.6%) - 4 (18.0%) -
DASI 3(5.9%) 2 (5.7%) 1(14.3%) 1(4.0%) =
KCCQ 2(3.9%) 2 (5.7%) - 2 (8.0%) -
MacNew 2 (3.9 %) 1(2.9%) - 1 (4.0%) -
WHOQOL-BREF 2 (3.9 %) 1(2.9%) - 2 (8.0%) -
NHP 1(1.9 %) 1 (2.9%) - - -
QLM 1(1.9 %) - - 1 (4.0%) -
Outcomes
Assessed within 1 year 16 (31.4%) 11 (31.4%) 0(0) 7 (28.0%) 2 (33.3%)
Assessed within 5 years 24 (45.1%) 16 (45.7%) 5 (71.4%) 16 (64.0%) 2 (33.3%)
Assessed beyond 5 years 12 (23.5%) 8 (22.9%) 2 (28.6%) 2 (8.0%) 2 (33.3%)
Number of events
At least 25 end points 46 (90.2%) 31 (88.6%) 3 (42.9%) 22 (88.0%) 5 (83.3%)
Not reported 4 (7.8%) 4 (11.4%) 3 (42.9%) 2 (8.0%) 1(16.7%)
Continued
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Table 1 Continued

Component of

All-cause Cardiovascular and
All publications mortality (=35, vascular mortality MACCE MACCE

Characteristic included (n=51) 68.6%) (n=7, 13.7%) (n=25, 49.0%) (n=6, 11.8%)
Outcomes adjudicated 27 (52.9%) 20 (57.1%) 4 (57.1%) 13 (52.0%) 3 (50%)
independently
Covariates

Adjusted for >10 27 (52.9%) 21 (60.0%) 4 (57.1%) 9 (36.0%) 2 (33.3%)

potential confounding

factors
Statistically significant 48 (94.1%) 33 (94.3%) 4 (57.1%) 22 (88%) 6 (100%)

relationship observed (lower
HRQoL associated with
poorer outcome)

ACS, acute coronary syndrome; CABG, coronary artery bypass graft; DASI, Duke Activity Status Index; EQ-5D, EuroQol 5-dimension;
EQ-VAS, EuroQol visual analogue scale; HRQoL, health-related quality of life; IHD, ischaemic heart disease; KCCQ, The Kansas City
Cardiomyopathy Questionnaire; MACCE, major adverse cardiovascular and cerebrovascular events; MacNew, MacNew Questionnaire; MCS,
mental component summary score; MI, myocardial infarction; NHP, Nottingham Health Profile; PCIl, percutaneous coronary intervention; PCS,
physical component summary score; QLMI, Quality of Life after Myocardial Infarction; SAQ, Seattle Angina Questionnaire; SF-12, 12-Item
Short Form Survey; SF-36, 36-ltem Short Form Survey; WHOQOL-BREF, WHO Quality of Life Questionnaire, brief version.

Association of changes in HRQoL with MACCE

There were 6 (11.8%) studies that analysed the predic-
tive value of longitudinal changes of HRQoL; all found
an increased risk of MACCE with a decline in HRQoL
as measured by generic or cardiac-specific instruments
in patients with different IHD states. More results of
descriptive synthesis of evidence are reported in the
online supplemental material 6.

Meta-analysis of included studies

There were 23 studies with data amenable for meta-
analysis (figures 5-6). Anegative impact on overall survival
was consistent for poor HRQoL scores, as measured by a
range of HRQoL instruments (figure 5). However, there

Cohort characteristics

i EQ-5D I 1
‘ SF-36 I 11 . 0
‘ L EQ-VAS I 11 ’
il SF-12 I ° 1

Number of studies, used protocol-defined generic or
cardiac-specific questionnaires

was substantial heterogeneity for associations of HRQoL
with composite outcome (figure 5) and for associations
of HRQoL. domains with an all-cause mortality and a
composite outcome (figure 6).

Overall HRQoL scores at baseline and all-cause mortality

Pooled effect estimates suggested an increased risk of
death with lower baseline HeartQoL score (HR 1.64, 95%
CI 1.34 to 2.01); EQ-5D score (HR 1.17, 95% CI 1.12 to
1.22); SF-36 PCS (HR 1.29, 95% CI 1.19 to 1.41); SF-36
MCS (HR 1.18,95% CI1.08 to 1.30); SF-12 PCS (HR 1.45,
95% CI 1.32 to 1.61; OR 1.41, 95% CI 1.17 to 1.69) and
SF-12 MCS (HR 1.21, 95% CI 1.07 to 1.37; OR 1.24, 95%
CI 1.03 to 1.50) (figure bA and B).

Number of questionnaires per study
Generic/ Other
cardiac specific  additional
——
4

SAQ | s
HeartQoL [N S

DAS| [ 3 3
KCCQ [ 2 38 .
MacNew M 2 ma
WHOQOL-BREF [l 2
'~ NHP 1 m25
(T QM 1
N |||||"
* by inclusion criteria ber of studies, ing different HRQoL d i Number of d
llAcs M Pl (by Wilson & Cleary HRQoL model) per study

I 'HD CABG [ PCl or CABG

* by disease stage
Acute [l Chronic  []|] Mixed

* by study settings
Inpatient [l Outpatient [||| Mixed

Symptoms status [N 16
Physical function N 36
Psychological function GG 27 8 3
Social function NG 11
Role function [ 4
General health perception [N 20
Overall quality of life NG 21

15 m4
5
13 m6

Figure 2 Characteristics of included studies. ACS, acute coronary syndrome; CABG, coronary artery bypass graft; DASI,
Duke Activity Status Index; EQ-5D, EuroQol 5-dimension; EQ-VAS, EuroQol visual analogue scale; HRQoL, health-related
quality of life; IHD, ischaemic heart disease; KCCQ, The Kansas City Cardiomyopathy Questionnaire; MacNew, MacNew
Questionnaire; MI, myocardial infarction; NHP, Nottingham Health Profile; PCI, percutaneous coronary intervention; QLMI,
Quality of Life after Myocardial Infarction; SAQ, Seattle Angina Questionnaire; SF-12, 12-Item Short Form Survey; SF-36, 36-
Item Short Form Survey; WHOQOL-BREF, WHO Quality of Life Questionnaire, brief version.
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Risk of bias (across individual studies)
Al Cardiovascular Composite Component of

Instrument, number of mo-r‘t::ﬁtse and vascular outcome composite Total
publications used (n=35, 68 go/) mortality (n=25, 49.0%) outcome (by instrument)

=29, 66.6% (n=7, 13.7%) (n=6, 11.8%)
EQ-5D, 16 [T 10f7 (14.3%) [T 3 (33.3%) |12 of 10 (20%) 0of 1 [73lof 16 (18.8%)
EQ-VAS, 11 [ ofa25%) | 0of 1l |1110f8(12.5%) 0of 1 |120f11(182%)
SF-36, 11 | 30f10(30%) | 20f2(100%) | Lof4(25.0%) |30 11 (27.3%)
SF-12, 8 .1 of 6 (16.7%) [ Tof 4 (25.0%) _.1 of 8 (12.5%)
SAQ, 8 . 1 of 8 (12.5%) 0of2 71 of 4 (25%) . 1 of 8 (12.5%)
HeartQoL, 5 | 0of3 0of4 | 0 of 5 (0%)
DASL, 3 | 1of2(50%) | Tof1(100%) 0of 1 | 1o 3 (33.3%)
KCCQ, 2 0of2 0of2 0 of 2 (0%)
MacNew, 2 0of1 0of1 0 of 2 (0%)
WHOQOL-BREF, 2 0of1 0of2 0 of 2 (0%)
NHP, 1 | Tof1(100%) | | Tof1(100%)
QLML 1 | \ 0of 1 | 00f1(0%)
Total (by outcome) |77 0£35 20%) | 3087 (42.9%) | 50f25(20.0%) | 20f6(33.3%) | 100f 51 (19.6%)
Certainty assessment (by outcome)
Certainty of the evidence
of associations of PP ved APOO *eete SO0 vibed @POO0 bef
HRQoL with the high quality low quality moderate quality low quality
outcomes

Figure 3 A summary of the number and proportion of publications that were high risk of bias for each HRQoL and outcomes.
The assessment of bias was conducted on all the reports that were included in the study. The table displays the number of
publications that were identified as having a high risk of bias (low quality). The colours used in the table signify the proportion of
reports that were found to have a high risk of bias (red) and those with a low risk of bias (green). Grey-coloured cells represent
situations where no publications were available that examined the relationship between the HRQoL measure and the outcome.
Certainty assessment was performed using downgrading and upgrading indicators. Downgrading indicators: (a) limitations

in study design and/or execution (serious for each outcome, very serious for cardiovascular and vascular mortality due to
significant proportion of studies with high risk of bias due to participants’ selection and outcomes assessment); (e) imprecision
(low number of studies with positive results only in half of them); (f) inconsistency of effect (a significant proportion of the
studies did not show associations with cardiovascular mortality and a component of MACCE outcome; a high statistical
heterogeneity (Higgins I >50%) in meta-analysis of studies of HRQoL and components of MACCE outcome; a relatively small
number of trials and heterogeneity of components of MACCE outcome, limiting our ability to draw conclusions); *publication
bias was addressed, but considered insufficient to downgrade the quality of evidence. Upgrading indicators: (b) effect size
(considering reports showing HR (or OR >2), (c) dose-response gradient (linear associations between HRQoL have been
reported or a gradual increase in the effect size presented for more than two categories of HRQol), (d) adjustment for
confounding factors (the estimate of effect is controlled for age, sex and other factors in the majority of reports). DASI, Duke
Activity Status Index; EQ-5D, EuroQol 5-dimension; EQ-VAS, EuroQol visual analogue scale; HRQoL, health-related quality life;
KCCQ, The Kansas City Cardiomyopathy Questionnaire; MacNew, MacNew Questionnaire; NHP, Nottingham Health Profile;
QLMI, Quality of Life after Myocardial Infarction; SAQ, Seattle Angina Questionnaire; SF-12, 12-ltem Short Form Survey; SF-36,
36-Item Short Form Survey; WHOQOL-BREF, WHO Quality of Life Questionnaire, brief version.

Overall HRQoL scores at baseline and composite outcome
Analysis showed a significantly higher risk for composite
outcome for patients with lower HeartQoL score (HR
1.49,95% CI 1.16 to 1.93) and SF-12 PCS (HR 1.39, 95%
CI 1.28 to 1.51) (figure 5C).

CI 1.09 to 1.73) and pain/discomfort (HR 1.31, 95% CI
1.09 to 1.57) (figure 6B).

SF-36 domains and all-cause mortality

Pooled effect estimates for SF-36 domains showed a
higher risk of all-cause mortality for each domain, with
the highest magnitude of risk for physical functioning
(HR 2.07,95% CI 1.67 to 2.57) (figure 6C).

EQ-5D domains and all-cause mortality

Pooled effect estimates for EQ-5D domains showed a
higher risk of all-cause mortality with problems with
mobility (HR 1.75, 95% CI 1.23 to 2.48) and self-care
(HR 2.36,95% CI 1.18 to 4.71) (figure 6A).

SAQ domains and all-cause mortality

Pooled effect estimates for SAQ domains showed a higher
risk of all-cause mortality for moderate (HR 1.71, 95%
CI 1.33 to 2.19) and severe physical limitation score (HR
2.48, 95% CI 1.86 to 3.31), severe angina frequency (HR

EQ-5D domains and a composite outcome or cardiovascular
mortality

Pooled effect estimates for EQ-5D domains demonstrated
a higher risk of a composite outcomes or cardiovascular
mortality for problems with usual activities (HR 1.37, 95%

1.47,95% CI 1.02 to 2.10) and a significant (much worse)
deterioration in angina symptoms (HR 1.62,95% CI 1.17
to 2.24) (figure 6D).
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Figure 4 Evidence maps for associations of HRQoL with (A) all-cause mortality, (B) components of MACCE outcomes and

(C) CV events for patients with IHD. Associations between HRQoL and outcomes are mapped by publication year of the

study results and follow-up duration. Circle colour indicates IHD nosological form, size—sample size, contour—no (dashed)

or presence of predictive value of a HRQoL instrument (or domain). If a study reported different results for different HRQoL
instruments, associations with outcomes are presented for the instrument with a statistically significantly association.

A indicates changes in HRQoL score by time. ACS, acute coronary syndrome; CABG, coronary artery bypass graft; CV,
cardiovascular; DASI, Duke Activity Status Index; EQ-5D, EuroQol 5-dimension; EQ-VAS, EuroQol visual analogue scale; HHF,
hospitalisation for heart failure; HRQoL, health-related quality of life; IHD, ischaemic heart disease; KCCQ, The Kansas City
Cardiomyopathy Questionnaire; MacNew, MacNew Questionnaire; MCS, mental component summary score; Ml, myocardial
infarction; NHP, Nottingham Health Profile; PCI, percutaneous coronary intervention; PCS, physical component summary score;
QLMI, Quality of Life after Myocardial Infarction; SAQ, Seattle Angina Questionnaire; SF-12, 12-Item Short Form Survey; SF-36,
36-Item Short Form Survey; WHOQOL-BREF, WHO Quality of Life Questionnaire, brief versio.

8 Soloveva A, et al. Open Heart 2023;10:002452. doi:10.1136/0openhrt-2023-002452

“ybuAdoo Aq parosioid 1sanb Aq 120z ‘g Arenuer uo jwod fwgresyuadoy/:dny wol) papeojumoq "€Z0z 1800100 /2 U0 ZSh200-£202-Uyuado/9eTT 0T Sk paysignd 1siy :ueaH uado


http://openheart.bmj.com/

Coronary artery disease
Questionnaire and Sample Follow-up, Hazard ratio
Author (Year) size years (95% Cl)

HeartQol (per 1-unit decrease)

Hansen (2015) 630 5 n 1.67 (1.26, 2.23)
Berg (2019) 7170 1 1.61(1.22,2.17)
Subgroup, DL (¥ = 0.0%, p = 0.860) —_ — 1.64 (1.34, 2.01)
EQ5D score (per 0.1-unit decrease)

Pocock (2015) 10568 1 — 1.16 (1.10, 1.21)
Berg (2019) 7170 1 —_— 1.23(1.10, 1.37)
Subgroup, DL (I = 0.0%, p = 0.337) <> 117 (1.12,1.22)

SF-12 PCS (per 10-unit decrease)

Piotrowicz (2007) 1058 3 _— 1.44(1.27,1.64)
Arnold (2009) 2009 3 _— 1.36 (1.1, 1.50)
Berg (2019) 7170 1 —_— 1.67 (1.36, 2.07)
Subgroup, DL (¥ = 18.2%, p = 0.295) - 1.45(1.32, 1.61)
SF-12 MCS (per 10-unit decrease)

Piotrowicz (2007) 1058 3 —_— 1.21(1.04,1.42)
Berg (2019) 7170 1 —_— 1.22(1.00, 1.50)
Subgroup, DL (P = 0.0%, p = 0.950) _ 1.21(1.07,1.37)
SF-36 PCS (per 10-unit decrease)

Parakh (2010) 273 10 —_— 1.36 (1.1, 1.50)
Singh (2011) 628 2.9 T 1.32(1.02,1.71)
Grool (2012) 2547 4 —_—— 1.35(1.13,1.62)
Ono (2022) 1656 10 _ 1.19(1.03, 1.37)
Subgroup, DL (F = 0.0%, p = 0.577) B 1.29(1.19, 1.41)
SF-36 MCS (per 10-unit decrease)

Grool (2012) 2547 4 —_— 1.19(1.02, 1.40)
Ono (2022) 1656 10 —_— 1.18(1.05, 1.32)
Subgroup, DL (k = 0.0%, p = 0.933) _ 1.18 (1.08, 1.30)

T
1 2
Questionnaire and Sample  Follow-up, Odds ratio
Author (Year) size years (95% Cl)
SF-12 PCS (per 10-unit decrease)
Thombs (2008) 800 1 - 1.50 (1.11, 2.07)
j
Raymakers (2018) 762 6 _— 1.36 (1.08, 1.71)
Subgroup, DL (I2 = 0.0%, p = 0.620) <> 1.41(1.17, 1.69)
SF-12 MCS (per 10-unit decrease)
Thombs (2008) 800 1 - 1.1 (0.82, 1.50)
j
Raymakers (2018) 762 6 _— 1.33(1.06, 1.69)
Subgroup, DL (I2 = 0.0%, p = 0.353) <> 1.24 (1.03, 1.50)
T T
8 1 2

Questionnaire and Sample  Follow-up, Hazard ratio
Author (Year) size years (95% CI)
HeartQol (per 1 point decrease)

Hansen (2015) 630 5 —_———  1.73(141,212)
Berg (2019) 7170 1 —_— 1.33(1.20, 1.49)

EQVAS (per 10 point decrease)

Gunn (2014) 404 48
Nielsen, GABG group (2020) 260 1 —_— 0.91(0.82, 1.11)
Nielsen, PCI group (2020) 260 1 1.36 (1.11, 1.50)

Subgroup, DL (2 = 88.2%, p = 0.000) <:> 1.21(0.89, 1.64)

SF-12 PCS (per 10 point decrease)

1.47 (1.12, 1.94)

Subgroup, DL (12 = 79.9%, p = 0.026) _ 1.49 (1.16, 1.93)
_ e
|
B
R

Piotrowicz (2007) 1058 3 —_— 1.44 (1.27, 1.64)
Berg (2019) 7170 1 —_— 136 (1.2, 1.50)
Subgroup, DL (12 = 0.0%, p = 0.495) <> 1.39 (1.28, 1.51)

SF-12 MCS (per 10 point decrease)
Piotrowicz (2007) 1058 3 — 1.24 (1.10, 1.38)
Berg (2019) 7170 1 —— 1.00 (0.91, 1.11)

Subgroup, DL (12 = 87.2%, p = 0.005) <:>— 1.11 (0.90, 1.37)

Figure 5 Meta-analysis of studies reporting associations of overall HRQoL scores at baseline with all-cause mortality (panels
A and B) and component of MACCE of (panel C). The effect estimates are presented for a difference in baseline HRQoL scores
estimated as a continuous variable. Components of MACCE outcome comprised death or cardiac readmissions (Ml, HF, stroke,
cardiac arrest, ventricular tachycardia or fibrillation, acute CABG)—for HeartQoL; death, stroke or TIA, ACS, acute cardiac
readmission or revascularisation—for EQ-VAS; death, hospitalisation due to heart failure, Ml, stroke, cardiac arrest, ventricular
tachycardia or fibrillation, acute CABG—for SF-12 PCS and SF-12 MCS. ACS, acute coronary syndrome; CABG, coronary
artery bypass graft; EQ-5D, EuroQol 5-dimension; EQ-VAS, EuroQol visual analogue scale; HF, heart failure; HRQoL, health-
related quality of life; MACCE, major adverse cardiovascular and cerebrovascular events; MCS, mental component summary
score; MI, myocardial infarction; PCS, physical component summary score; SF-12, 12-ltem Short Form Survey; SF-36, 36-ltem
Short Form Survey; TIA, transient ischaemic attack.
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1,80 (1.34, 2.40)

SF-36, General health

Schenkeveld (2010) 872 [ 246 (1.57,387)

Subgroup, DL (F = 0.0%, p = 0.564) 162(1.17,224)

Questionnaire Questiornaire and  Sample  Follow-up, Hazard rao
and Author Sample  Follow-tp, Hazard ratio Author (Year) size yoars (95% )
(Year) size years (95% CI)
£Q5D, Mobilty
EQSD, Mobility Pocock (2021) 8978 2 - 1.14(0.90, 1.43)
Pocock (2021) 8978 2 — 152 (1.14, 209) Pedersen (2011) 870 1 e e———— 2.50 (1.45, 4.29)
Lenzen (2007) a7se 1 _— 220(1.39,350) Subgroup, DL (F = 85:3%, p = 0.009) —_ —— 1,62 (0.75, 3.49)
Subgroup, DL (K = 43.6%, p = 0.183) _ 175 (1.23, 2.48)
EQSD, Self-care
EQSD, Selfcare Pocock (2021) 8978 2 —— i 111 (0,84, 1.36)
Pocock (2021) 8078 2 —_— 170 (1.26, 229 Pedersen (2011) 870 1 ——————————— 390 (205, 7.44)
Lenzen (2007) 3786 1 e 345(2.14,559) Subgroup, DL (F = 92.2%, p = 0.000) —_— T ————— 01050689
Subgroup, DL (F = 83.4%, p = 0.014) —_— T 2mman)
£QSD, Usual activies
EQSD, Usual activities Pocock (2021) 8078 2 — 1.30 (1,05, 1.62)
Pocock (2021) 8978 2 - 118 090, 154) Pedersen (2011) 870 1 — 1.78 (1.03, 306)
Lenzen (2007) 3786 1 —_ 213 (1.34,338) Subgroup, DL (1 = 9.5%, p = 0.203) < 1,87 (1,09, 1.73)
Subgroup, DL (F = 78.6%, p = 0.030) _— —— 156 (0.86, 273)
EQSD, Painidiscomfort
£Q5D, Paindiscomiort Pocack (2021) 8078 2 —— 1.35 (1.14, 1.60)
Pocock (2021) 8978 2 —_— 142(090,139) Pedersen (2011) 870 1 _ 1.00 058, 1.74)
Lenzen (@007) 3786 1 D S 212(1.3,337) Subgroup, DL (1 = 4 5%, p = 0.306) <> 131 (108, 157)
Subgroup, DL (F = 83.2%, p = 0.015) —_— —— 1.49 (080, 2.77)
EQSD, Anxiety/depression
£Q5D, Anietyldepression Pocack (2021) 8078 2 — 094078, 1.14)
Pocock (2021) 8978 2 —_— 0.91(0.71, 1.16) Pedersen (2011) 870 1§ — 0.84 (0.4, 1.61)
Lenzen (2007) a786 1 — 231 (148, 359) Lissaker* (2019) 26641 10 L —— 1,29 (1.14, 1.46)
Subgroup, DL (F = 92.3%, p = 0.000) —_—T T — 142(057,354) Subgroup, DL (F = 76.5%, p = 0.014) < 107 081, 1.41)
T T T T
5 1 4 5 1 8
Questionnaire and Sample. Follow-up. Hazexd ratio Questionnaire and Sample  Follow-up, Hazard ratio
Author (Year) size years (85%Cl)
Author (Year) size years (95% CI)
SF-36, Physical functioning
Schenkeveld (2010) a7z ] —————————— 250(161,419) SAQ Physica Imitation scoree, mit
do Jagar (2016) i 1 —— 196 (159, 2.43) ey .
Subgroup, DL ( = 9.4%, p = 0.293) P— 207 (167.257) Mozafarian (2003) a1 2 —— 126095, 168)
Bereck-Gisofi (2008) S a5 —_—— 117 (0.66,210)
SF-36, Social functioning ubgrov =00%,p= U
Schonevela@i0) | &2 o e rrnay  SHOROLE-0Tepeom) = 1240095, 160
de Jager (2016) 11 —_— 1.53 (1.24, 1.88)
Subgroup, DL (I = 80.9%, p = 0.022) R e — 198 (112,351) SAQ Physicallimitation scores, moderate
-6, Role imitations due to physical functoning Mozafiarian (2003) i 2 — 169128, 228)
Schenkeveld (2010) B — e aasgs2382) Berecki-Gisofi (2009) 873 45 —— 179 (1.00, 3.22)
de Jager (2016) i 14 —_— 1.75(1.41,2.16) Subgroup, DL (F = 0.0%, p = 0.862) = 1.71(1.33,219)
Subgroup, DL (1 = 37.9%, p = 0.204) —_ 183 (1.43, 261)
SF-36, Fole imitations due to emotional functoning SAQ Physil lmiation scores, severe
Schenkeveld (2010) a7z 6 —— 1.27 076, 2.11) Mozaffaran (2003) a1 2 —_— 2.48(1.81,339)
de Jager (2016) 1 14 —_— 1.34(1.08, 1.67) B Gisofi
Sibgrous, DL (F =00% p= 0850 = TS0 e SekGiiGos  em 45 ——t—— 2mawmsw
Subgroup, DL (F = 0.0%, p = 1.000) E— 2.48 (1,86, 331)
S7-35, Montal health
Schenkaveld (2010) a7z 6 _— 212(1.35,331)
do Jagar (2016) 1 1 —_— 152 (124, 1.88) SAQ Angina fraquency scores, severa
Subgroup, DL ( = 42.5%, p = 0.187) —_— 1.69 (1.25, 2.28) Berecki-Gisofi (2009) 873 45 ————————————— 289(1.18,708)
Beatly 2014) 102 1a —e— 1.40 (1,00, 200)
SF-36, Vitay
Schenkeveld (2010) o72 5 _— 173(1.09,274) Ono (2022) 1428 ° —_—r— 119071, 197)
de Jager (2016) 111 14 —_— 1.66 (135, 2.03) ‘Subgroup, DL (F = 30.8%, p = 0.236) e 1.47 (1.02, 2.10)
Subgroup, DL (1 = 0.0%, p = 0.872) p— 1567 (139, 201)
SF-36, Bodly pain SAQ Anginastabiy, much worse
Schenkeveld (2010) a7z ] —_— 225(1.49,5549) Mozafaran (2003) 891 2 — 167 (1.19,235)
de Jager (2016) 11 14 —_— 163 (1.32,202) o
S i DL (P 37.:2% p s 0207 . Berecki-Gisofi (2009) 873 45 —— 1.24 (045, 3.39)
_
_

de Jager (2016) i1 14
Subgroup, DL (1 = 30.0%, p = 0.232)

182 (1.49,2.29)
1.97 (1.52, 2.56)

4 1 8

Figure 6 Meta-analysis of studies reporting associations of EQ-5D domains with all-cause mortality (panel A) and
components of MACCE outcome of death, myocardial infarction, stroke and unstable angina requiring urgent revascularisation
(panel B), SF-36 domains with all-cause mortality (panel C) and SAQ domains with all-cause mortality (panel D). HRs for EQ-
5D domains are reported for each domain as categorical variables (‘no problems’ vs ‘moderate or severe problems’), in the
study by Lissaker et al, the HR for cardiovascular mortality was included. HRs for SF-36 domains are reported for the lowest
tertile indicating poor health status versus the other two highest tertiles indicating good health status. HRs for SAQ domains
are reported for each domain as categorical variables (indicated level of limitations vs no or minimal limitations (score 75-100)).
EQ-5D, EuroQol 5-dimension; MACCE, major adverse cardiovascular and cerebrovascular events; SAQ, Seattle Angina

Questionnaire; SF-36, 36-ltem Short Form Survey.

DISCUSSION
This systematic review of studies examining HRQoL and
outcomes in individuals with IHD found good evidence
to support the notion that poor HRQoL as assessed by
validated generic or cardiac-specific questionnaires at
baseline or its decline over time is associated with an
increased risk of MACCE. Of note, however, there was
substantial variation in study design, patient population,
HRQoL assessment, follow-up duration and outcome defi-
nitions, with a focus on all-cause mortality and composite
outcomes, and little attention to cardiovascular mortality
and non-fatal cardiovascular events.

Poor HRQoL identified even once during the disease
course is associated with a higher risk of MACCE which
persists over long-term follow-up. Three studies in this

review did not identify an inverse association of HRQoL
with MACCE. Two of these studies were small, conducted
in a predominantly elderly population with ACS and had a
low number of events over the follow-up.**** One of these
studies adjusted for frailty status,” and the other did not
apply specific inclusion and exclusion criteria®; there-
fore, other factors may have served as more important
predictors of events. The third study recruited 2855
patients diagnosed with IHD in 1992-1996 and although
it did not find an association of HRQoL with MACCE
using validated questionnaires, it reported an inverse
association with all-cause and cardiovascular mortality
using self-rated health."!

We found heterogeneity in the associations of specific
HRQoL domains with MACCE. For EQ-5D, ‘mobility’
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and ‘self-care’ domains were associated with all-cause
mortality, and ‘usual activities’, ‘pain/discomfort’ and
‘anxiety/depression’ were associated with cardiovascular
events. The magnitude of the effect on all-cause mortality
was the highest for physical functioning as measured by
SF-36,” ** with mental health having an effect on cardio-
vascular mortality. Previous studies also found a higher
risk of mortality and MACCE outcomes in patients with
a mental health problem, although the association was
attenuated by concurrent risk factors.** * Our findings
expand on the results of an earlier systematic review
reporting that poor self-rated health was associated with
fatal and non-fatal cardiovascular outcomes in individ-
uals with and without prior cardiovascular disease'’;
providing evidence of the prognostic significance of vali-
dated HRQoL questionnaires.

Our review suggests that the largest studies used
EQ-5D, a questionnaire extensively validated in different
populations and simple to complete.*® Two multicentre
multinational studies of more than 30 000 patients
provided compelling evidence for prognostic signifi-
cance of EQ-5D sum score, problems with some domains
(problems with ‘self-care’, ‘mobility’, ‘usual activities’
and ‘pain/discomfort’) and EQ—VAS,13 273033 another—
established prognostic value of depression patterns in
a nationwide cohort of patients with MI in Sweden.*
Moreover, both cohorts are the most contemporary and
presumably more reflective to patients’ characteristics in
current clinical practice.

The mechanisms underlying the association between
HRQL and MACCE in patients with IHD remains
unknown. Our previous work showed that following
MI, HRQoL is lower for older patients, women and in
patients with non-ST-elevation myocardial infarction or
multimorbidities.*” * Multimorbidity is associated with
higher risk of mortality. Previous studies have shown
that HRQoL postprocedural in patients with ACS may
be affected by complications after procedures, treat-
ment options, revascularisation, socioeconomic status,
smoking® and this may impact on patient outcomes.
There is also evidence that HRQoL is a mediator of the
relationship between medication adherence and hospi-
talisations and mortality in patients with heart failure.”
Wu and Moser” recommended that it is important to
assess medication adherence and HRQoL and develop
interventions to improve medication adherence and
HRQoL. Hurdus et aP' showed that interventions such
as cardiac rehabilitation, physical activity are associ-
ated with improved HRQoL, therefore it is important
for clinicians to provide these targetted interventions
to improve HRQoL and patient outcomes following
IHD.

An implication of our findings is that assessment of
patientreported HRQoL might be helpful for more
precise health estimation and for the identification of
patients with IHD at higher risk of MACCE. Assessment of
patientreported outcomes is emerging as an important
target for high-quality patient-centred healthcare.”

Patientreported compared with physician-reported

measures have demonstrated higher validity and repro-

ducibility, sensitivity to clinical change and prognostic
353

value.

Strengths and limitations of the study

We adhered to the PRISMA statement and GRADE
approach to estimate the certainty of evidence. The
qualitative synthesis and stratified meta-analysis were
additionally strengthen by evidence mapping. Our
study has limitations. First, studies were consider-
ably heterogeneous with differences in study design,
particularly targeted population and the instruments
and timing used for HRQoL assessment, the adjudi-
cation of the study end points and follow-up, limit the
validity of combining studies. Moreover, we assumed
independence of the effect by time, despite some
reports suggested the opposite. Second, generalisa-
bility of our finding might be limited due to frequent
exclusion of patients with significant comorbidities
and severe illness from the studies and predominant
participation of patients from high-income coun-
tries. Third, despite no language limitations studies
in English were only included, so relevant studies
published in other languages might be omitted.
Finally, current evidence is based on observational
data from participants in studies. Whether associations
are upheld in non-responders to study invitations, who
often have more severe health problems, is unknown.
A digital transformation of healthcare with electronic
collection of HRQoL across a wider population offers
novel opportunities to systematically collect patients’
view about their health. The assessment of HRQoL
using a validated instrument has been proposed as a
quality indicator for cardiovascular care.’

CONCLUSION

This systematic review provides the scope of evidence
on the associations of patient-reported HRQoL with
MACCE in individuals with IHD. Poor baseline HRQoL
or HRQoL worsening over time was related to a higher
risk of all-cause mortality or a composite outcome,
regardless of the HRQoL instrument and the nosolog-
ical form of IHD studied. These data contribute to a
more comprehensive understanding of the value of
HRQoL in IHD as a tool allowing to estimate both an
individual patient-reported health and risk of future
outcomes. An international consensus on and accept-
ance of a standardised HRQoL assessment in clinical
care of individuals with IHD is warranted.
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