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ABSTRACT

Health-related quality of life (HRQoL) can be assessed
through measures that can be generic or disease specific,
encompass several independent scales, or employ holis-
tic assessment (i.e., the derivation of composite scores).
HRQoL measures may identify patients with differential
risk profiles. However, the usefulness of generic and holis-
tic HRQoL measures in identifying patients at higher risk
of death is unclear. The aim of the present study was to
undertake a scoping review of generic, holistic assessments
of HRQoL as predictors of mortality in general non-patient
populations and clinical sub-populations with specified con-
ditions or risk factors in persons 18 years or older. Five data-
bases were searched from 18 June to 29 June 2020 to identify
peer-reviewed published articles. The searches were updated
in August 2022. Reference lists of included and cited articles
were also searched. Of 2552 articles screened, 110 met crite-
ria for inclusion. Over one-third of studies were from North
America. Most studies pertained to sub-populations with
specified conditions and/or risk factors, almost a quarter for
people with cardiovascular diseases. There were no studies
pertaining to people with mental health conditions. Nearly
three-quarters of the studies used a RAND Corporation QoL
instrument, predominantly the SF-36, and nearly a quarter, a
utility instrument, predominantly the EQ-5D. HRQoL was
associated with mortality in 67 of 72 univariate analyses
(92%) and 100 of 109 multivariate analyses (92%). HRQoL
was found to be associated with mortality in the general
population and clinical sub-populations with physical health
conditions. Whether this relationship holds in people with
mental health conditions is not known. HRQoL assessment
may be useful for screening and/or monitoring purposes to
understand how people perceive their health and well-being
and as an indicator of mortality risk, encouraging better-
quality and timely patient care to support and maximize what
may be a patient’s only modifiable outcome.
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INTRODUCTION

Quality of life (QoL) as a measure of a patient’s well-being
or overall health began to be used for making medical deci-
sions in the 1970s,' particularly for survival decisions.” In
the 1990s, patients’ own evaluations of their health status
came to be considered in relation to the QoL associated with
health aspects of the disease and/or its treatment as perceived
by the patient.3 The term health-related QoL (HRQoL) was
then conceived.®> HRQoL is an important outcome with
inherent value when treating patients or improving patient
care. Assessing HRQoL can guide decision-making on treat-
ments at population and patient levels,* and predict the suc-
cess of treatment.'

A variety of instruments have been developed for
assessing HRQoL. Some instruments are generic (for use
in populations or sub-populations, irrespective of illness
or conditions), while others are disease specific (for use
in populations with a specific disease).! Further, some
instruments allow for derivation of a score as a holistic
or composite assessment of the individual’s health sta-
tus, while other instruments employ multiple independent
scales that are reported separately. For multi-attribute util-
ity instruments, which provide generic and holistic assess-
ments, a single score or “utility” is obtained through a
preference-based assessment of health states determined
from responses to multiple items and/or dimensions.

An association between HRQoL with mortality in the
general non-patient population has been systematically
reviewed.’ However, HRQoL was predominantly assessed
as one of multiple possible attributes or dimensions of the
individual’s life.> An association between disease-specific
assessments of HRQoL and mortality has been reviewed in
patients with heart failure.%” The ability of utilities to predict
future morbidity and mortality is also being explored. Clarke
and colleagues® reported that index scores derived from the
EuroQol Five Dimensions questionnaire (EQ-5D) can be
used to independently identify diabetic patients at higher
risk of diabetic complications and death, while querying
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other instruments predictive abilities. Clarke et al. also found
cumulative and/or extreme problems were important in iden-
tifying high-risk patients, a determination that could only be
pursued through a holistic summary measure.

Despite the available evidence, information on the rela-
tionship between holistic assessments of health status
assessed with generic instruments and mortality in both
general non-patient populations and clinical sub-popula-
tions has not been reported. Therefore, based on these find-
ings and queries, and previous work on HRQoL in people
with psychotic disorders,”!? a sub-population in which there
is significant premature mortality,'! the aim of this scoping
review is to map the evidence on generic, holistic assess-
ments of HRQoL as predictors of mortality in general non-
patient populations and clinical sub-populations. We also
aim to ascertain conditions where this relationship has been
examined, instruments and statistical methods employed,
findings of those analyses, and in turn identify gaps.

METHODS

The present scoping review follows the methodology of the
Joanna Briggs Institute for scoping reviews'>!? and recom-
mendations of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for scoping reviews
(PRISMA-ScR).!* The protocol of the review was registered
with the Open Science Framework (https://osf.io/vdqga) on
18 June 2020.

Data Sources and Searches

Five electronic databases (CINAHL (via EBSCOhost),
EMBASE (via Ovid), Science Direct, Web of Science,
and PubMed) were searched from 18 to 29 June 2020 and
updated in August 2022. Searches were limited to Eng-
lish language with no time restrictions; syntax, filters, and
Boolean operators were employed. The search strategy for
PubMed is presented in the Supplementary Table 1. Records
obtained were exported to EndNote X8 and duplicates
deleted. The reference lists of selected articles and literature
cited in the “Introduction” section were searched to identify
additional articles.

Study Selection

Titles and abstracts of identified studies were screened by
two independent reviewers (A.N.F. and A.N.) with full
texts of selected articles and then assessed for eligibility.
For inclusion, studies needed to be peer-reviewed published
articles that considered generic HRQoL scores as predictors
of mortality in the general population and/or sub-popula-
tions with specified conditions or risk factors, in persons
aged 18 years or older. HRQoL scores needed to be assessed
with a recognized and complete HRQoL generic instrument,
and a holistic score provided. For instruments that assessed

mental and physical components separately, both summary
scores needed to be provided. Methods for the collection/
reporting of mortality needed to be specified. Further, the
methodology used for the assessment of predictors had to
be detailed and the findings of whether HRQoL scores pre-
dicted mortality clearly stated. Studies could be conducted
in any contextual setting except prison, and in any geo-
graphic location. Study designs included were as follows:
case-control; cross-sectional with follow-up; retrospective
and prospective cohort; randomized and non-randomized
controlled trials; and quasi-experimental studies. Systematic
reviews and meta-analysis were excluded.

Data Extraction and Synthesis of Evidence

The data charting form was developed by A.N.F. and A.N.;
then, A.N.F. charted the data under the guidance of A.N.
During extraction, results were discussed by the two review-
ers and the data charting form modified to include other
items of relevance to this review. Inconsistencies and disa-
greements were resolved by consensus; when that was not
possible, K.J.C. acted as a third reviewer. Variables identi-
fied for extraction a priori were as follows: author(s), year
of publication, country of origin, study population, sample
size, design, instruments used, statistical method, and key
findings (by type of analysis: univariate, multivariate), and
during extraction: age, sex, and timeframe (i.e., follow-up).
Univariate analyses were included as “proof of concept” of
the overall association between HRQoL and mortality. Mul-
tivariate analyses were included as evidence of an independ-
ent association after adjustment for a range of other factors.
Data extracted from each article were grouped with refer-
ence to the study population on the basis that health condi-
tions should be given primary consideration when assessing
predictors of mortality. In justification, in 2019, nearly half
of global deaths (44%) and four-fifths (80%) of the top ten
causes of death were due to noncommunicable causes.'’
Given the heterogeneity of the results and the objective of
this scoping review, a narrative synthesis was then under-
taken to synthesize the findings of included studies. Specifi-
cally, a descriptive summary of studies is provided to address
the review’s aims.'?

RESULTS

In June 2020, 2552 records were identified through the data-
base searches; an additional 569 records were identified in
August 2022. Of a total of 3121 records, 1404 were duplicates
and deleted. Title and abstract of 1717 records were then
screened with 190 identified as requiring full-text review.
Of these 190 articles, 115 did not meet inclusion criteria,
including 54 that used a disease-specific instrument to meas-
ure HRQoL and 21 that did not employ holistic assessments;
76 articles were thus eligible for inclusion (Fig. 1). In a final


https://osf.io/vdqga

3391

JGIM Nevarez-Flores et al.: HRQoL Scores and Mortality
- Records identified through
& database searching
S June 2020  August 2022
§= (n = 2552) (n = 569)
[}
2 Duplicates
— removed <
(n = 1404) v
Records screened in
title and abstract
o Records did (n=1717)
‘e not meet
g inclusion W
& criteria in title |
and abstract A 4
(n =1527) Full-text articles
assessed for eligibility
(n =190)
S
Did not meet
inclusion <
criteria in the v References
- full-text identified through
= (n=115) Articles eligible | list search of
2 (n=75) eligible articles /
2 other sources
w (n = 99 / 25)
!
1
\ 4
Full-text articles
searched for
M) eligibility
(n=371/7)
:
o H
= \ 4
© . -
£ P E— Articles eligible
(n=231/4)
\4
— Articles included

n =110

Fig. 1 Prisma diagram of study selection.

step, 99 references from reference lists of eligible articles and
25 references identified within articles cited in the “Introduc-
tion” section of this study were examined, with the full-text
obtained and reviewed for 37 and 7 respectively, with 31 and
4 identified as eligible. Thus, 110 articles were included in this
review, for which the general characteristics and descriptive
summary are presented in Tables 1 and 2, respectively.

Overview of Included Articles

Articles were published between 1997 and 2022, with
over one-third (n=42) from the United States of America
(USA). Nearly a quarter (n=24) pertained to people with
cardiovascular diseases (CVD), followed by kidney disease
(n=17), with seven pertaining to the general population.
The median number of participants was 879, ranging from
36 to 105,473. Nearly three-quarters of studies (n=81)
used at least one of the RAND Corporation QoL surveys:

RAND-36/36-Item Short Form Survey (SF)-36, 12-Item
SF Survey (SF-12), Veterans RAND 12-Item Health Sur-
vey (VR-12), and SF Six-Dimension (SF-6D). Nearly a
quarter of studies (n=26) used a utility instrument, pre-
dominantly the EQ-5D (n=19); SF-6D (n=5); the Health
Utilities Index Mark 3 (HUI3) (n=2); the 15-Dimensional
instrument (15D) (n=1); and the Minimum Data Set
Health Status Index (MDS-I) (n=1). Two studies used two
utility instruments, the EQ-5D and the SF-6D (Table 2).
There was variation of timeframes employed for mortality
predictions, reported as total, median, and mean follow-up
as well as person-years, and ranged from a median follow-
up of 18.5 days to a median follow-up of 14 years.

Prediction of Mortality by Instrument

Two-thirds of studies (n=72) undertook univariate analy-
sis and all but one (n=109), multivariate analysis, with all
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Table 1 General Characteristics of Included Articles (N=110)

Characteristic Number (%)

Publication year

<2000 2 (1.8%)
2001-2005 14 (12.7%)
2006-2010 37 (33.6%)
2011-2015 26 (23.6%)
2016-2020 25 22.7%)
2021-2022 6 (5.5%)
World region of publication®
Europe 42 (38.2%)
North America 47 42.7%)
South America 1 0.9%)
Western Pacific 9 (8.2%)
Various countries 9 (8.2%)
Not available 2 (1.8%)
Study population
General population 7 (6.4%)
Older persons (including veterans) 16 (14.5%)
Postmenopausal women 1 0.9%)
Clinical sub-populations
Admitted to intensive care/emergency departments 9 (8.2%)
Cancer-related 14 (12.7%)
Cardiovascular diseases 24 (21.8%)
Dementia 1 0.9%)
Diabetes 4 (3.6%)
Human immunodeficiency virus 1 0.9%)
Kidney diseases, dialysis, and haemodialysis 17 (15.5%)
Liver diseases 2 (1.8%)
Musculoskeletal 5 4.5%)
Neurological disorders 2 (1.8%)
Respiratory diseases 6 (5.5%)
Systemic lupus erythematosus 1 0.9%)
Instrument employed’
RAND Corporation QoL surveys 86 (78.2%)
EuroQol five dimensions questionnaire (EQ-5D)* 20 (18.8%)
EQ-5D Visual Analogue Scale 18 16.7%)
Health Utilities Index Mark 3 2 (1.8%)
Minimum Data Set Health Status Index 1 0.9%)
Nottingham Health Profile 1 0.9%)
The 15-Dimensional instrument 1 0.9%)
Statistical methods (univariate analyses)
Cox proportional hazards regression 43 (39.1%)
Logistic regression 17 (15.5%)
Kaplan—Meier estimator 9 (8.2%)
Gehan generalized Wilcoxon test 1 (0.9%)
Linear regression 1 (0.9%)
Log rank test P value 1 (0.9%)
Non specified regression 1 (0.9%)
Not provided 37 (33.6%)
Statistical methods (multivariate analyses)
Cox proportional hazards regression 79 (71.8%)
Logistic regression 25 (22.7%)
Fine and Gray competing risks regression 1 (0.9%)
Forecasting models§ 1 0.9%)
Logistic regression and Cox proportional hazards 1 (0.9%)
Non specified regression 1 (0.9%)
Proportional subdistribution hazards 1 (0.9%)
Not presented 1 0.9%)
Univariate prediction of mortality
No 5 4.5%)
Yes (including those varying by model') 47 (42.7%)
SF physical component score 19 (17.3%)
SF mental component score 1 0.9%)
Not presented 38 (34.5%)

Table 1 (continued)

Characteristic Number (%)

Multivariate prediction of mortality

No 9 (8.2%)
Yes (including those varying by model/instrument) 71 (64.5%)
SF physical component score 24 (21.8%)
SF mental component score 5 (4.5%)
Not presented 1 (0.9%)

*According to the World Health Organization regions
TSixteen studies used two or more instruments
#Included predicted EQ-5D

SDeep neural networks model, K nearest neighbor algorithm, support
vector machine, naive Bayes classifier, and Cox regression model

ISome studies included different models in their analyses with varia-
tion in results

identified instruments employed for each. Cox proportional
hazards regression was the most frequently used statistical
method for both univariate and multivariate analyses (n=43
and 79 respectively), followed by logistic regression (n=17
and 25 respectively).

HRQoL predicted mortality in all but five univariate analy-
ses, of which two employed utility instruments (EQ-5D and
MDS-I). Among studies that used the SF-36 and/or SF-12 and
found a univariate association (n=37 and n=15, respectively),
over half of each (n=21, n=9, respectively) observed a rela-
tionship between both the physical component score (PCS)
and mental component score (MCS) and mortality, including
one study that used both instruments. Two studies employing
the SF-36 found variation in results by sex (Table 2).

In multivariate analyses, most studies (n=100) found
HRQoL predicted mortality regardless of the instrument
employed. In the nine studies that did not find an associa-
tion, three employed utility instruments (MHS-I, EQ-5D,
and SF-6D). Instruments for which there was always an asso-
ciation included two utility instruments (HUI3, 15D) and the
NHP (Table 2). Among studies that used either the SF-36 or
the SF-12 and found an association (n=53 and n=19, respec-
tively), over half (n=29 and n=12, respectively) observed
a relationship for both the PCS and MCS and mortality,
including one study that used both instruments. There were
eight studies using the SF-36 that reported variation in their
results by sex (n=2); age (older vs younger patients) (n=1);
diabetes status (yes/no) (n=1); cause of death (all-cause vs
CVD); and model tested (n=1); with inclusion of depressive
symptoms (n=2); and with different confounders (n=1). Four
studies using the SF-12 reported variation by model tested
with inclusion of depressive symptoms; body mass index
(BMI); and sociodemographic and clinical characteristics;
and by changes in HRQoL over time.
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Prediction of Mortality by Population

There were seven general population studies'®>? conducted

over periods of 1 to 10 years. Three studies provided univari-
ate results, with HRQoL predicting mortality in each!”-?*!
(Fig. 2A). The results were consistent in multivariate analy-
ses, although in one study,21 inclusion of BMI led to vari-
ation. HRQoL predicted mortality in the four studies that
undertook multivariate analysis only (Fig. 2B).

A Univariate analysis

Fifteen studies were conducted in persons 60 years or
older,”>*” and another included veterans 50 years or older
(average 67.8 years).”® Studies were undertaken over periods
of 1 year (total follow-up) to 14 years (median follow-up).
Participants included the following: veterans enrolled in gen-
eral internal medicine clinics; older persons with no specific
conditions, with one or more chronic diseases, and admitted
to a nursing home; a non-institutionalized population; and
people receiving home-based primary care with presence

General population . » 4 ®» ® @ ¢
Older persons* - ' 4 2 @ 2 4 d
Postmenopausal women- 1 . H
Admited to ICU/EDH 2 4 1 : 1
Cancer-related4 @4 2 @ 2 ® @ 4
s Cardiovascular diseases-| '3 | 6 ® @ 2 3 |
ga Dementia
é Diabetes —
% Human Immunodeficiency Virus + +
& Kidney diseases’' - [ 7 2 ® d 1 1
Liver diseases - 1 @
Musculoskeletal{ 1 . 1 2
Neurological disorders 1 1
Respiratory diseases - 2 1 1 @ @
Systemic lupus erythematosus - 1 1
T T T T T T T T T T T T
FECHNEELELELFELE
TE S TN CS g
& K& &
Instrument
B Multivariate analysis
General populaton4 @4 . . @4 (2 2 D O d
Older persons*—4 6 1 8 @ D © @ 1
Postmenopausal women - 1 —t
Admitted to ICU/ED 2 O @ d @ @
Cancer-related- 3 (3 @ (2 D @ @
& Cardiovascular diseases+ ' 5 & 3 1 1 6 1
% Dementiaq . 1
S Diabetes-| (2 D
‘c_;; Human Immunodeficiency Virus-{ . . . . . 1
g Kidney diseases'{ 8 5 @ 2 1 1 1
Liver diseases{ . A @
Musculoskeletal4 @ . . . . 4 2 4
Neurological disorders+ . (2
Respiratory diseasesq 2 1
Systemic lupus erythematosus
T T T T T T T T T T T T T
CECNELELEL LSS
S S0 FEe Y
R S = &
Instrument

Fig. 2 Bubble plots of univariate and multivariate predictions of mortality by study population and instrument employed, for identified
relationships. Legend: The size of a bubble is proportional to the number of prediction of mortality in the population group and instru-
ment corresponding to the bubble coordinates, reported in the articles included in the review. 15D, 15-Dimensional instrument; ED, emer-
gency department; EQ-5D, EuroQol five dimensions questionnaire; HUI3, Health Utilities Index Mark 3; ICU, intensive care unit; MCS,
mental component score; NHP, Nottingham Health Profile; PCS, physical component score; pEQ-5D, predicted EQ-5D; SF-12, Short
Form Health Survey 12-Item; SF-36, SF 36-Item; SF-6D, SF Six-Dimension; VAS, visual analogue scale. *Including veterans. TIncluding

dialysis and haemodialysis.
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of a frailty syndrome or multiple comorbidities. Of 11 stud-
ies that reported univariate analyses,??2>27729:31:32.35.36.38 411
except one?’ found HRQoL predicted mortality. However,
in one study,23 results varied by sex (Fig. 2A). Multivariate
analyses were undertaken in all studies, with HRQoL pre-
dicting mortality in all analyses except for persons admitted
to a nursing home,? as in the univariate analysis (Fig. 2B
and Table 2). In five studies, results were found to vary by
sex?: model tested®'?; model and cause of death (all-cause
vs CVD)**; and eight heterogeneous samples of older per-
sons included.?*

A single article reported on postmenopausal women.
The study was undertaken over a period of 3 years, with
HRQoL predicting mortality in both univariate and multi-
variate analyses (Fig. 2 and Table 2).

39

Clinical Sub-populations. Nine articles reported on people
admitted to intensive care units or emergency departments
who were followed up after discharge over periods of 90 days
to 7 years.*** All except four***>4348 presented univariate
analysis results with HRQoL predicting mortality irrespective
of instrument employed (Fig. 2A). In multivariate analyses,
mortality was predicted by HRQoL in all but one study.*’
Further, in a study that assessed HRQoL 3 months after
admission,** mortality was predicted in a model adjusted
by age and sex and in the fully adjusted model (including
age, sex, and other confounders: delirium, Mini-Mental
State Examination score, baseline Katz activity of daily
living score, number of geriatric conditions, and Charlson
Comorbidity Index score). However, when HRQoL was
assessed 12 months after admission, mortality was predicted
only in the model adjusted by age and sex (Fig. 2B and
Table 2).

Fourteen articles reported on people with cancer**=? over
periods of 18.5 days (median follow-up) to 10 years (total
follow-up). Five studies did not provide a univariate analy-
5is.70:92:55:36.61 T a]] analyses, HRQoL predicted mortality
irrespective of instrument employed (Fig. 2A). In multivari-
ate analyses, mortality was predicted by HRQoL in all but
one study.®!

Twenty-four articles reported on people with a CVD%3-86
over periods of 30 days to 8 years. Univariate analysis was
undertaken in all but six studies,®”%%71748982 with HRQoL
predicting mortality in all but two.**% Two more stud-
ies employed two instruments and found associations for
each®73 (Fig. 2A). In another study, results varied by sex,
with none of the SF component scores found to predict mor-
tality in women while, in men, the PCS was found to be a
significant predictor.** All but one article®’ reported mul-
tivariate analyses. With the exception of two studies,®%
mortality was predicted by HRQoL in all the remain-
ing studies (including two that used two instruments®>’?)
(Fig. 2B). Three articles reported variation in results with
HRQoL no longer predictive of mortality after the inclusion

of depressive symptoms.®®78#* Differences by sex were cap-
tured in one study®* and differences by age in another.®’

Four articles reported on people with diabetes®®"% con-
ducted over periods of 5 to 10 years. No study reported
univariate results, with HRQoL predicting mortality in all
multivariate analyses (Fig. 2).

Seventeen articles reported on people with a kidney dis-
ease involving people on dialysis or haemodialysis’*'% over
periods of 6 months to 6 years. Eleven studies found HRQoL
predicted mortality based on univariate analysis, including
two studies that used two instruments.””!%’ The other six
studies did not provide univariate results,?%-933:9%:102.106 A]]
17 studies found HRQoL predicted mortality in multivariate
analyses. Variation was found in a study that stratified people
with and without diabetes’® and by changes in HRQoL over
time!%? (Fig. 2 and Table 2).

Only two studies were conducted in people with a liver
disease!'?”19 over periods of 6 months and 3 years, with
HRQoL found to predict mortality in univariate and multi-
variate analyses in both (Fig. 2).

Five studies were conducted in people with a musculo-
skeletal condition'®~!13 over periods of 1 to 10 years using
different instruments. HRQoL was found to predict mortal-
ity through univariate analysis in four studies; the fifth did
not provide results.!'” In multivariate analyses, HRQoL was
found to predict mortality in all studies regardless of instru-
ment (Fig. 2 and Table 2).

Two articles reported on people with a neurological
condition!'*!!% over periods of 1 and 4 years. In Nater
et al.,'’® the SF-36 PCS and the EQ-5D predicted mortality
in univariate analysis, but only the SF-36 PCS in multivari-
ate analysis. In del Aguila and collaborators,''* the SF-36
did not predict mortality in univariate analysis, but the PCS
did predict mortality in multivariate analysis.

Six articles reported on people with a respiratory
disease!'®'?! over periods of 30 days to 5 years using a
variety of instruments. Four of five studies that provided
results of univariate associations found that HRQoL pre-
dicted mortality, including a study that employed three
instruments'!” (Fig. 2A). In multivariate analyses, mortal-
ity was predicted by HRQoL in half the studies'!'®!2%-121
(Fig. 2B and Table 2).

Three more articles reported on people with demen-
tia,'?? adults infected with human immunodeficiency
virus (HIV),'?* and patients with systemic lupus erythe-
matosus (SLE).'?* The first two studies did not provide
results from univariate associations,'?>!?3 while the third
found an association between HRQoL and mortality
(Fig. 2A). Multivariate analyses found that HRQoL only
predicted mortality in people with dementia with lim-
ited depressive symptoms (<6 on the Cornell Depression
Scale for Dementia). HRQoL also predicted mortality
in those infected with HIV, but not in people with SLE
(Fig. 2 and Table 2).
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DISCUSSION

This scoping review is the first to provide an overview of the
literature on generic HRQoL scores as predictors of mortal-
ity across general populations and clinical sub-populations.
Among the 110 studies mapped, nearly a quarter included
people with cardiovascular diseases followed by people with
kidney disease, dialysis, and haemodialysis. There were no
studies investigating diagnosed mental health conditions.
Eleven instruments were employed, the SF-36 the most used.
Most studies assessed relationships through multivariate
analysis using Cox proportional hazards models. For some
studies using the SF-36 and SF-12, only the PCS or MCS
was found to be associated with mortality in univariate and/
or multivariate analyses.

Through this review, a consistent relationship between low
HRQoL scores and mortality was observed independent of
the generic instrument employed, with consistent findings
when multiple instruments were employed.'” The relation-
ship is clearest in the univariate analyses, but also observed
in most multivariate analyses. Our finding that lower HRQoL
scores are associated with mortality in general non-patient
populations is consistent with results from Phyo and collabo-
rators.> We also found this relationship held in all clinical
populations investigated in either univariate or multivariate
analysis.

We acknowledge that there is no proposed mechanism
through which HRQoL causes death. However, as it is not
possible to perfectly measure the degree to which each per-
son’s disease or multiple diseases in combination affect their
mortality risk, HRQoL as a holistic assessment of health
status appears useful for this purpose. Unadjusted results are
of inherent value for standalone screening and monitoring.
Additionally, disease-specific HRQoL instruments are not
required as predictors of survival'?>!?® within the popula-
tions covered by this review.

There is some evidence of an attenuation of effect between
univariate and multivariate analyses, showing the impact of
specific health-related factors on the strength of association.
For example, in the only two studies including people with
CVD that adjusted for depressive symptoms,®®’® neither
component score of the SF-36 was significantly associated
with survival when depressive symptoms were included
in their models. This review also identified the following
variables as important to the assessment of an association:
sex, cause of death, and the timepoint of assessment (e.g.,
3 or 12 months post-admission to intensive care). However,
multivariate analysis is not considered as useful for a simple
holistic assessment of mortality risk.

Findings also support the importance of choice of time-
frame in assessments. For instance, in studies employing
short timeframes (up to 30 days), associations between
HRQoL and mortality were found for conditions with
an anticipated short life expectancy, i.e., renal cancer’
and terminal cancer’® but not otherwise.?!''° In contrast,

associations between HRQoL and longer-term mortality
were found in study populations with a range of different
health conditions,®%6379-82.117-121 ¢yogesting that generic
HRQoL measures can also be indicative of longer-term
mortality risk.

Our findings identified that, when the association between
mortality and HRQoL was with either the PCS or MCS of
an SF survey, the PCS was more frequently associated with
mortality. These findings also highlight the likely impor-
tance of different factors within holistic assessments across
conditions, and the potential benefits of a single overall
score as for multi-attribute utility assessments. Extend-
ing Clarke and colleagues’ findings on cumulative and/or
extreme problems,® we postulate a detailed understanding
of condition-specific cumulative and/or extreme problems
associated with mortality (and other events) may provide
useful information for screening and/or monitoring within
the clinical context.>>!%2

Clarke and colleagues® also raised a question about the
predictive ability of utility instruments other than the EQ-5D
in people with type 2 diabetes; our review suggests this
is a moot point as no other utility instruments have been
employed in this sub-population. However, relationships
between EQ-5D utilities and mortality were identified in
all the study populations investigated, with relationships for
utilities assessed with other instruments found in five of six
study populations investigated.

The results of this study are subject to the review design,
the review question, and specific limitations of the included
studies. As a scoping review, the quality of studies and
appraisal of methodological risk of bias were not under-
taken.'? Likewise, due to the exploratory design of this
review, the heterogeneity in the instruments used for the
assessment of HRQoL, and diversity of study populations
assessed, we did not report HRQoL scores. We undertook
high-level comparisons only and no summary statistics
were assessed. Even so, we have identified a general asso-
ciation between HRQoL scores and mortality, regardless of
the instrument or analysis employed, for both the general
population and most sub-populations with specified physical
health conditions and/or risk factors.

CONCLUSIONS

HRQoL was found to be an indicator of mortality risk in
the general population and most clinical sub-populations,
independent of the generic instrument employed. However,
no studies investigated the relationship between HRQoL and
people living with diagnosed mental disorders. This is an
important gap, as rates of poor physical health and mor-
tality are much higher in people with mental disorders,'?’
especially those with severe mental illness,'?*!>’ compared
to the general population. In the clinical context, HRQoL
assessment may be useful for screening and/or monitoring
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purposes to understand how people perceive their health and
well-being and as an indicator of mortality risk, encouraging
better-quality and timely patient care to support and maxi-
mize what may be a patient’s only modifiable outcome.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s11606-
023-08380-4.
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