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Abstract

Purpose Although the EQ-5D has a long history of use in a wide range of populations, the newer five-level version (EQ-
5D-5L) has not yet had such extensive experience. This systematic review summarizes the available published scientific
evidence on the psychometric properties of the EQ-5D-5L.

Methods Pre-determined key words and exclusion criteria were used to systematically search publications from 2011 to
2019. Information on study characteristics and psychometric properties were extracted: specifically, EQ-5D-5L distribution
(including ceiling and floor), missing values, reliability (test-retest), validity (convergent, known-groups, discriminate) and
responsiveness (distribution, anchor-based). EQ-5D-5L index value means, ceiling and correlation coefficients (convergent
validity) were pooled across the studies using random-effects models.

Results Of the 889 identified publications, 99 were included for review, representing 32 countries. Musculoskeletal/ortho-
pedic problems and cancer (n =8 each) were most often studied. Most papers found missing values (17 of 17 papers) and
floor effects (43 of 48 papers) to be unproblematic. While the index was found to be reliable (9 of 9 papers), individual
dimensions exhibited instability over time. Index values and dimensions demonstrated moderate to strong correlations with
global health measures, other multi-attribute utility instruments, physical/functional health, pain, activities of daily living,
and clinical/biological measures. The instrument was not correlated with life satisfaction and cognition/communication
measures. Responsiveness was addressed by 15 studies, finding moderate effect sizes when confined to studied subgroups
with improvements in health.

Conclusions The EQ-5D-5L exhibits excellent psychometric properties across a broad range of populations, conditions and
settings. Rigorous exploration of its responsiveness is needed.
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European Organization for Research
and Treatment of Cancer

Visual Analog Scale of the Euro-
pean Quality of Life-5 Dimensions
(EQ-5D)

Functional Independence Measure
Hemophilia Activities List

Health Utilities Index Mark 3

King’s Brief Interstitial Lung Disease
Questionnaire

Kidney Disease Quality of Life
Questionnaire

Modified Barthel Index

Movement Disorder Society Unified
Parkinson’s Disease Rating Scale
(UPDRS)

Medical Research Council scales for
muscle strength

Modified Rankin Scale
Neuropsychiatric Inventory
Questionnaire

Oswestry Disability Index
Perception of Anticoagulant Treat-
ment Questionnaire (PACT-Q) Part 2
Patient Health Questionnaire-9 Items
Pulmonary Embolism Quality Of Life
Questionnaire

Patient Global Assessment

Quality of Life in Epilepsy-Patients-
Weighted 31p

Psychogeriatric Assessment Scale-
Cognitive Impairment

Quality of Well-Being

Short Form-6 Dimensions

Short Form-12 Items Health Survey;
v2—version 2 (Subscales: BP — Bod-
ily Pain, GH — General Health, MH
— Mental Health, PF, RE — Role Emo-
tion, RP — Role Physical, SF — social
functioning, VT — Vitality, Summary
Scores: MCS — Mental Component
Score, PCS — Physical Component
Score)

Short Form-36 Items Health Survey;
v2—version 2 (Subscales: BP — Bod-
ily Pain, GH — General Health, MH
— Mental Health, PF, RE — Role Emo-
tion, RP — Role Physical, SF — social
functioning, VT — Vitality, Summary
Scores: MCS — Mental Component
Score, PCS — Physical Component
Score)

Satisfaction with Life Scale

WHO-5 World Health Organization-5 Well-
Being Index

WHOQoL-BREF World Health Organization Quality of
Life Assessment

Western Ontario and McMaster Uni-

versities Osteoarthritis Index

WOMAC

Background

The EQ-5D is a broadly used generic multi-attribute health
utility instrument. In addition to a thermometer-like visual
analog scale (VAS) anchored by 0 (worst imaginable health)
and 100 (best imaginable health), the EQ-5D’s descrip-
tive system comprises five dimensions with one item per
dimension: mobility (MO), self-care (SC), usual activities
(UA), pain/discomfort (PD) and anxiety/depression (AD).
Responses to these items can be converted into a single
measure of health utility using preference-based (typically
country-specific) weights. Preference weights are derived
from preference elicitation studies using hypothetical EQ-5D
health profiles [1], typically sampling a general population.

Until 2005, respondents could select from three response
levels of function or symptoms for each dimension (the
EQ-5D-3L; 3L). However, due to evidence of notable ceil-
ing effects of the EQ-5D-3L in some populations [2-5] and
concerns regarding the instrument’s sensitivity to certain
patient-relevant changes [6—10], a five response level version
of the instrument was developed by the EuroQol group in
2010 [11, 12]. The five-level version (EQ-5D-5L; 5L) added
two response levels: one between “no problems” (level 1)
and “moderate/some problems” (level 2 in 3L, level 3 in
5L), and another one between “moderate/some problems”
and “severe problems” (level 3 in 3L, level 5 in 5L). The
EQ-5D-5L also updated the middle response level with the
term “moderate” from the EQ-5D-3L’s “some” for the first
three dimensions, while the most severe response level for
MO was changed from “confined to bed” to “unable to walk
about”. Additionally, the instructions for marking overall
health today on the visual analog scale (VAS) were differ-
ent between the two versions until 2019. The EQ-5D-5L is
currently available for more than 130 languages [13] and
has been formally tested against the EQ-5D-3L in numerous
studies, demonstrating improved psychometric properties
over the EQ-5D-3L [14]. An interim scoring strategy that
applies existing EQ-5D-3L preference weights to EQ-5D-5L
can be used if EQ-5D-5L preference weights for certain pop-
ulations are not yet available [A4].

Although its use has expanded to a wide range of settings
and research purposes, there is no study reporting a compre-
hensive review of the measurement properties of the EQ-
5D-5L. This review will be informative for researchers inter-
ested in economic evaluation and preference measurement,
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decision makers, users of EQ-5D-5L as patient-reported out-
come measure for improving health care, and readers who
need to interpret the findings from studies incorporating the
EQ-5D-5L. The 5L instrument has now enjoyed over a dec-
ade of use and this paper aims to summarize the existing evi-
dence on the psychometric properties of the EQ-5D-5L. A
second objective of this review is to identify knowledge gaps
regarding the psychometric properties of the EQ-5D-5L, and
to highlight important areas for future research.

Methods

This literature search and review was guided by the PRISMA
guidance on systematic reviews and meta-analyses [15]. This
review focuses on the descriptive system of the EQ-5D-5L
(the five items) as it was not always clear which version of
the EQ-VAS was used in extracted studies.

Literature search

Four online databases—PUBMED (MEDLINE), PsycINFO,
Excerpta Medica Database (EMBASE), and the EuroQol
website—were searched using pre-determined terms: “EQ-
5D,” “EQ-5D-5L,” “5L,” “EuroQol” and “5 Level.” The
search included publications up to January 2019. Duplicates
were assessed using author names, titles and journals. Exact
search strategy and terms can be found in Supplementary
Table 1.

Two screening phases were conducted: (1) title and
abstract, and (2) full text. Two researchers experienced
in psychometric research methods and the EQ-5D instru-
ments (IB and YF) independently screened the publications
and reached consensus on any disagreements to determine
inclusion. When consensus could not be reached, two sen-
ior researchers with extensive experience in psychometric
research, health-related quality of life (HRQoL) measure-
ment and the EQ-5D instrument were consulted for a final
decision (TK and MF]J).

The a priori exclusion criteria were:

1. does not study humans 18 years or older;

2. publication language is other than German or English;

3. study does not assess the official version of the EQ-
5D-5L or an experimental version of the 5L was used;

4. published prior to 2005 (prior to development of the 5L);

5. not a peer-reviewed primary study, literature review or
conference paper (conference papers were included but
other conference proceedings such as presentations or
posters were excluded); and

6. not evaluating the measurement and psychometric prop-
erties of the EQ-5D-5L.

Data extraction

Publications selected for inclusion were reviewed and data
entered into pre-determined tables by either YF or IB. Some-
times, values needed to be estimated from available informa-
tion. When information on means and standard deviations
were not available, but other sufficient data were reported
(such as range or median), the mean and standard devia-
tions were estimated using recommendations from Wan et al.
2014 [16]. When multiple studies use the same underlying
dataset, data was extracted only once (e.g., [A20, A26,
A31, A36-A38, A49, A53, A77, A79, A96]). General study
characteristics including sample size, study design, sample
characteristics and version of EQ-5D-5L were extracted, as
were information on distributional properties such as means,
percent reporting best health (“no problems” on dimensions
or ‘11111” across the health profile), percent reporting worst
health (“extreme” or “unable to”” on dimensions or ‘55555’
across the health profile) and missing values, for dimen-
sions as well as the health profile. Although no guidance for
level of missing values indicate the feasibility of an instru-
ment, <5% has been found to be acceptable for multiple
imputation [17]. Missing values <5% and floor <15% are
considered acceptable [18].

Reliability is the consistency of an instrument, internally
(extent to which subscale items are interrelated) as well as
the instrument’s stability across time (whether the instru-
ment produces similar results in stable environments). Inter-
nal consistency is not a relevant psychometric property for
the EQ-5D instruments and therefore we did not include
it in this review. Agreement between two applications of
the instrument over a period of time over which it should
be stable (test-retest) is usually evaluated using Cohen’s
Kappa (x) for categorical items (EQ-5D-5L items) or ICC
for continuous values (EQ-5D-5L index value), with a level
of >0.8 and >0.7 determined as acceptable, respectively
[19-21]. We relied on the guidance from Cicchetti 1994 [22]
to define Kappa and ICC: < 0.40 =poor, 0.40-0.59 = fair,
0.60-0.74 = good, 0.75-1.00 =excellent. Other methods
such as area under the receiver operating characteristic curve
(AUROC) were also reported [23, 24].

In general, validity refers to the degree to which a meas-
urement tool captures the underlying construct of interest.
We extracted all information regarding different forms of
validity from included publications, the most commonly
investigated being convergent validity (a specific subtype
of construct validity), that examines how closely two instru-
ments that are intended to measure the same construct are
related. This is most often done by testing the correlation
between the EQ-5D-5L and other measures of health or
health-related quality of life (including those measuring
pain, and mental or physical health or HRQoL). Other
validity results extracted include known-groups validity

@ Springer



650

Quality of Life Research (2021) 30:647-673

(examining whether the 5L can distinguish between a priori
determined groups).

Responsiveness is the ability of an instrument to capture
true changes (e.g., due to a health intervention) in the con-
struct of interest over time. Some argue that responsiveness
is a subtype of validity or reliability [25]. Responsiveness
is of particular importance for the EQ-5D-5L: one of the
reasons the instrument was created was to address criticisms
that the EQ-5D-3L was not sufficiently sensitive to change
[26]. Responsiveness can be specific to population, context,
and depends on the direction of change in the underlying
construct [27]. In the case of the EQ-5D-5L, responsiveness
addresses the question if the index value or individual items
can detect relevant changes in underlying health. Prelimi-
nary research conducted on experimental five-level versions
of the EQ-5D found its index value to be sensitive to change.
Commonly used methods evaluating responsiveness include
standardized effect size (SES) and/or standardized response
mean (SRM) [25, 27, 28]. Both standardize the difference in
means from two measurement points by dividing by standard
deviation (of the mean or of the change scores). An SES of
0.2 to 0.3 is considered small, ~ 0.5 medium and > 0.8 large
effect sizes [29]. Some studies examined the EQ-5D-5L’s
ability to detect a change as defined by external criteria, or
anchor, to estimate minimally important differences (MID)
or the smallest change in score that is beneficial or relevant
for patients [27, 28, 30]. The external anchor is usually a
patient-assessment.

Fig.1 Literature search and
inclusion/exclusion results

Analysis

Due to the heterogeneity of studies and outcomes included,
we were only able to summarize three outcomes across stud-
ies: proportion of respondents reporting the best health,
mean index values, and EQ-5D-5L’s correlations with other
measures (Spearman’s or Pearson’s Rho). When multiple
index scores are reported in a study, the most up to date (EQ-
5D-5L as opposed to the interim or ‘crosswalk’) or most
appropriate (closest to the sampled population) index scores
were extracted. The signs of correlation coefficients were
changed if authors had not corrected for the directionality
of the scales. Subgroup analysis was performed when there
were at least three studies representing a relevant subgroup.

Data were pooled by means of random-effects models
using inverse variance weight for pooling. Pooling was based
on Fisher’s z transformation of correlation coefficients and
logit transformation of proportions. Microsoft excel was
used for data extraction, while R was used for data analysis
[31]. The R package “meta” was used to estimate pooled
values [32].

Results
We identified 496 papers during the initial search and addi-

tional 397 papers during the updates in 2018 and 2019, of
which 99 papers were included for review (Fig. 1; reference

Search of EMBASE, PubMed, PsycInfo & EuroQol Website

First Search up to 2016 Update 2018 Update 2019
5. ~
45 § 496 Citations 62 Citations 342 Citations
E 3 Identified Identified Identified
cw \_ J
(]
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889 Total after removing duplicates and 3 papers for which full text are not
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g Abstract Met
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2
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= full text review
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list A). These papers included general population (n=32)
and patients (n=358) from 32 countries (see Table 1). The
country where the most numerous studies were conducted
was the UK/England (n=18), while Canada, Germany,
Singapore and the USA were the locations with the second
most numerous studies (n =38 each). The patient groups rep-
resented by the most studies are musculoskeletal/orthopedic
(n=38), cancer (n=2_8) and lung/respiratory diseases (n=7).
The Multi-Instrument Comparison study (MIC) [A20, A26,
A31, A36-A38, A49, A53, A77, A79, A96] and the study
that developed a method of deriving 5L interim index val-
ues from 3L value sets [A4, A6, A83] were represented by
11 and 3 studies, respectively. General characteristics of
included studies can be found in Supplementary Table 2.

Distribution properties

Missing values (17 of 17 papers) and most severe health
state (43 of 48 papers) were under 5% and 15%, respec-
tively, showing the 5L to be feasible and free from floor
effects (Table 1). Studies with greater than 15% reporting
the most severe health (in certain dimensions) were those
studying patients with stroke [A28, A46], spinal cord injury
[A56], women just after giving birth [A84] and patients with
chronic illnesses [A83]. These patients were reporting severe
health impairments in MO, SC, and/or UA. Enough informa-
tion was reported by 48 studies to pool proportion reporting
the best health state ‘11111,” which was 23% for patients,
ranging from 2% (musculoskeletal diseases) to 36% (cancer;
Fig. 2a). Pooled proportion of over 15% at full health was
observed for patients with diabetes, cancer, liver diseases,
kidney diseases and skin diseases. General and healthy
population studies were 48% and 41% reporting full health,
respectively (Fig. 2b).

By dimension, proportions reporting “no problems” were
smallest across the board for stroke, while SC consistently
had large ceilings except for patients with stroke, diseases
of the nervous system and diseases of the musculoskeletal
system (pooled proportion reporting “no problems” in EQ-
5D-5L dimensions can be found in Supplementary Table 3).
Konnopka and Koenig (2017) also found SC to be most
problematic in terms of percentage at the ceiling, even for
those reporting four or more diseases and needing one or
more hours of daily care [A61].

Index value means could be pooled from 58 publications,
showing they were generally lower for disease groups than
healthy populations and lower socio-economic/socio-demo-
graphic groups than higher (Fig. 3a, b).

Reliability

Nine papers addressed test—retest reliability, eight found the
scale agreement (ICC) excellent and the remaining study

finding an ICC of 0.7. However, five studies found fair
agreement on the item level (Cohen’s Kappa) for certain
dimensions: they tend to be smaller for PD and highest for
MO (Table 1).

Validity

Studies examining construct validity typically compared
the EQ-5D-5L to the EQ-5D-3L: the focus has been on the
response categories as the items themselves were identical.
As we did not include studies with experimental versions
of the SL, most of the earlier studies examining the con-
struct validity of various response options of the SL have not
been included. One included study used exploratory factor
analysis to examine the structure of the EQ-5D-5L, Satis-
faction with Life Scale and MacNew questionnaire [A96].
They found MO, SC, UA, and PD to load onto one fac-
tor with other physical health and usual activity items, and
AD to load onto a second factor including items address-
ing mood, depression, and confidence. Of the five included
papers addressing content validity, three used qualitative
methods. Keeley et al. (2013) sampled research profession-
als who found the SC item to be too narrowly defined and
the UA item to be too broad, while deeming PD and AD as
the most relevant dimensions related to health-related qual-
ity of life [A7]. Whitehurst et al. (2014) sampled patients
with spinal cord injuries, who generally found the 5L to be
relevant for their health problems [A21]. However, some
found the instrument to lack coverage of specific aspects of
spinal cord injury. A more recent qualitative study found the
EQ-5D-5L to lack relevancy for asthma patients except for
some physical limitations, but also praised the instrument
for its generic nature [A92].

Craig et al. (2014) found via regression analysis that the
5L encompasses a slightly larger range of EQ-VAS scores
from best to worst health state compared to the 3L [A15].
Janssen et al. 2018 also investigated the distance between the
3L and 5L levels using a direct approach asking patients to
place the labels onto a horizontal VAS scale, finding a larger
range covered by the 5L [A83].

Convergent validity was assessed by the greatest num-
ber of papers (n=33), usually examining correlations of
EQ-5D-5L with other measures of health using Pearson’s
correlation or Spearman’s Rho rank correlation coefficient.
Figure 4a—c illustrates pooled correlations of the EQ-5D-5L
index value with other measures of physical health, men-
tal/social/cognitive health and global health. The strongest
correlations were observed for multi-attribute utility instru-
ments (pooled rho=0.756), physical/functional measures
(pooled rho=0.582) and pain/discomfort measures (pooled
rho=0.595). The EQ-5D-5L index value correlated poorly
with measures of satisfaction (pooled rho=0.335) and cog-
nition/communication (pooled rho=0.259).
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a Proportion  (95% Confidence
Study: First author, date Patient Type n 11111 Interval
L [A68] Bilbao 2018 Hip/knee osteoarthritis 758 0.025 (0.015 — 0.039)
= T [A72] Cheung 2018 Low back pain 100 0.140 (0.079 — 0.224)
b 8‘ [A23] Buchholz 2015 Orthopedic 114 0.018 (0.002 — 0.062)
v 'é & [A23] Buchholz 2015 Rheumatology 62 0.000 (0.000 — 0.058)
ﬁ 0 5 [A29] Greene 2015 1-6 yrs after THR 50 0.020 (0.001 — 0.107)
% %] 'ﬁ [A24] Conner-Spady 2015 Osteoarthritis for THR 176 0.000 (0.000 — 0.021)
$ e » MC2013 Arthritis 929 0.028 (0.018 — 0.041)
§ § ** Cross-Walk 2010 Rheumatoid /Arthritis 369 0.019 (0.008 — 0.039)
o Pooled Proportion Random effects model 0.020 (0.008 — 0.047)
a Quantifying heterogeneity: tau”2 = 1.0421; H = 2.88; 1*2 = 87.9%
[A87] McClure 2018 Type 2 diabetes 1927  0.159 (0.143 — 0.176)
[A55] Wang 2016 Type 2 diabetes 121 0.388 (0.301 — 0.481)
a [A35] Pattanaphesaj 2015 Diabetes 117 0.291 (0.210 — 0.382)
© [A34] Pan 2015 Type 2 diabetes 289 0.367 (0.311 — 0.425)
j MIC Diabetes 924 0.174 (0.150 — 0.200)
QO ** Cross-Walk Diabetes mellitus 271 0.284 (0.231 — 0.342)
Pooled Proportion Random effects model 0.263 (0.197 — 0.343)
Quantifying heterogeneity: tau2 = 0.2023; H = 4.15; 12 = 94.2%
[A98] Kouwenberg 2019 Breast reconstruction 67 0.896 (0.797 — 0.957)
[A98] Kouwenberg 2019 Implant-based breast reconstruction 67 0.537 (0411 — 0.660)
§ [A98] Kouwenberg 2019 Mastectomy, no reconstruction 134 0.291 (0.216 — 0.376)
g MIC Cancer 772 0.119 (0.097 — 0.144)
(8] Kim 2012 Cancer (multiple types) 893 0.097 (0.079 — 0.119)
Pooled Proportion Random effects model 0.357 (0.121 — 0.692)
Quantifying heterogeneity: tau”2 = 2.4904; H = 9.53; 12 = 98.9%
« [A97] Hernandez 2019 Asthma 279 0.265 (0.214 — 0.321)
z [A89] Szentes 2018 Interstitial lung disease 229 0.127 (0.087 — 0.177)
9 * MIC Asthma 856 0.208 (0.181 — 0.237)
'5 * MIC Chronic obstructive pulmonary disease 66 0.015 (0.000 — 0.082)
o **  Cross-Walk Asthma/Chronic obstructive pulmonary 342 0.070 (0.046 — 0.103)
§ Pooled Proportion Random effects model 0.115 (0.055 — 0.226)
= Quantifying heterogeneity: tau”2 = 0.7283; H = 5.25; 12 = 96.4%
[A46] Chen 2016 Stroke 65 0.200 (0.111 — 0.318)
[A27] Golicki 2015 Stroke 408 0.056 (0.036 — 0.083)
L [A28] Golicki 2015 Stroke 112 0.054 (0.020 — 0.113)
O x MIC Stroke 23 0.000 (0.000 — 0.148)
B ¥ Cross-Walk Stroke 610 0.059 (0.042 — 0.081)
Pooled Proportion Random effects model 0.068 (0.039 — 0.11¢)
Quantifying heterogeneity: tau2 = 0.3008; H = 2.14; 1*2 = 78.2%
= [A77] Engel 2018 Depression 917 0.020 (0.012 — 0.031)
T‘; [A23] Buchholz 2015 Psychosomatic 54 0.074 (0.021 — 0.179)
% * MIC Depression 917 0.020 (0.012 — 0.031)
= ** Cross-Walk Depression 250 0.064 (0.037 — 0.102)
t a **  Cross-Walk Depression 383 0.039 (0.022 — 0.064)
([0} Pooled Proportion Random effects model 0.034 (0.021 — 0.054)
2 Quantifying heterogeneity: tau*2 = 0.2232; H = 1.99; 12 = 74.6%
[A18] Jia 2014 Liver diseases 645 0.216 (0.184 — 0.249)
[A10] Scalone 2013 Liver diseases 1088 0.359 (0.330 — 0.388)
EJ [A1] Scalone 2011 Liver diseases 426 0.336 (0.291 — 0.383)
5 **  Cross-Walk Liver diseases 422 0.339 (0.294 — 0.386)
fa) Pooled Proportion Random effects model 0.309 (0.253 — 0.371)
Quantifying heterogeneity: tau2 = 0.0722; H = 3.19; 1*2 = 90.1%
[A91] Thaweethamcharoen 201 Peritoneal dialysis 64 0.234 (0.138 — 0.357)
%‘ [A44] Yang 2015 End-stage renal disease 150 0.273 (0.204 — 0.352)
.g **  Cross-Walk Kidney dialysis 49 0.041 (0.005 — 0.140)
< a Pooled Proportion Random effects model 0.164 (0.068 — 0.347)
Quantifying heterogeneity: tau”2 = 0.5912; H = 2.60; 12 = 85.2%
[A90] Tamasi 2018 Pemphigu 109 0.284 (0.202 — 0.379)
c [A63] Podr 2017 Psoriastic 238 0.328 (0.269 — 0.391)
g [A65] Yfantopoulos 2017b Psoriastic 396 0.154 (0.120 — 0.193)
a Pooled Proportion Random effects model 0.244 (0.164 — 0.347)
Quantifying heterogeneity: tau”2 = 0.1663; H = 2.76; 12 = 86.9%
[A94] Chuang 2019 Pulmonary embolism 1054 0.138 (0.117 — 0.160)
[A94] Chuang 2019 Deep vein thrombosis 1537  0.097 (0.083 — 0.113)
[A99] Rencz 2019 Crohn's disease 206 0.252 (0.195 — 0.318)
g [A95] Gandhi 2019 Cataract pre 148 0.460 (0.377 — 0.543)
'f:’ [A59] Fermont 2017 Bariatric surgery candidates 189 0.122 (0.079 — 0.177)
g * MIC Heart diseases 943 0.145 (0.123 — 0.169)
.  ** Cross-Walk Cardiovascular disease 251 0.080 (0.049 — 0.120)
% [A22] Alvarado-Bolanos 2015 Parkinson's disease 585 0.087 (0.066 — 0.113)
O ** Cross-Walk Parkinson's disease 37 0.027 (0.001 — 0.142)
[A3] Tran 2012 HIV/AIDS 1016  0.019 (0.011 — 0.029)
* MIC Hearing problems 832 0.216 (0.189 — 0.24¢)
Pooled Proportion All Studies Random effects model 0.230 (0.140 - 0.352)
Quantifying heterogeneity: tau*2 = 5.0106; H = 15.42; [2 = 99.6%
*MIC [A20A27.A31,A36,A37,A38,A49. AS3 A7,A79,A96)

**Crosswalk [A4.A6,A83)

Proportion reporing "11111" & 95% Confidence Interval

03 05 0.7 08

Fig.2 a Proportion reporting no problems on the EQ-5D-5L profile “11111””: pooled across health conditions. b Proportion reporting no prob-
lems on the EQ-5D-5L profile “11111”: pooled for general and healthy populations
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b Proportion  (95% Confidence
Study: First author, date Pouplation Type n 11111 Interval Proportion reporing "11111" & 95% Confidence Interval
[A98] Kouwenberg 2019 Dutch general population 268 0.668 (0.608 — 0.724) —O—
[A77] Engel 2018 Healthy population 1760 0.180 (0.162 — 0.199) —O—
[A88] Purba 2018 Indonesian general population 1056 0.440 (0.410 — 0.471) ro
[A58] Feng 2017 England valuation 996 0.538 (0.507 — 0.570) —O—
[A58] Feng 2017 Japan valuation 1026 0.665 (0.635 — 0.694) O~
[A58] Feng 2017 Spain valuation 1000 0.549 (0.518 — 0.580) —O—
[A61] Konnopka 2017 German general population 5007 0.311 (0.298 — 0.324) o
§ [A62] Nguyen 2017 Hanoi general populaion 1571 0.674 (0.650 — 0.697) O
'g [A64] Yfantopoulos 2017a Athens older population 2279 0.312 (0.293 — 0.331) O
-*u-" [A50] McCaffrey 2016 South Australian general population 2908 0.428 (0.410 — 0.44¢) Y
c [A52] Oremus 2016 Toronto general population 48 0.333 (0.204 — 0.484) ——————
-3 [A25] Feng 2015 England general population 996 0.476 (0.445 — 0.508) —O—
'—; [A32] Mulhern 2015 Yorkshire general adult population 70 0.243 (0.148 — 0.360) ——0———
8- [A32] Mulhern 2015 Yorkshire general adult population 66 0.364 (0.249 — 0.491) —_—————
=% [A40] Scalone 2015 Italian general population 6800 0.380 (0.368 — 0.392) (<]
[A41] Shiroiwa 2015 Japanese general population 1143 0.550 (0.521 — 0.579) —O-
[A13] Agborsangaya 2014 Alberta general population 1626 0.945 (0.932 — 0.955) (=]
[A15] Craig 2014 US general population 2614 0.349 (0.331 — 0.368) O
[A17] Hinz 2014 German general popuplation 2469 0.475 (0.455 — 0.495) O
[A8] Kim 2013 South Korean general population 600 0.612 (0.571 — 0.651) —O—
Pooled Proportion Random effects model 0.484 (0.387 — 0.582) —
Quantifying heterogeneity: tau*2 = 0.7971; H = 16.87; 12 = 99.6%
i) [A47] Ferreira 2016 Portuguese students 927 0.463 (0.430 — 0.49¢) —O-
g * MIC Healthy sample 1760 0419 (0.396 — 0.443) O
:§ 8 **  Crosswalk Polish students 443 0.341 (0.297 — 0.387) —O—
0w T Pooled Proportion Random effects model 0.410 (0.356 — 0.466) ——
_g g Quantifying heterogeneity: tau*2 = 0.0350; H = 2.93; 12 = 88.3%
8 *MIC [A20,A27,A31,A36, A37,A38,A49,A53,A77,A79,A96) 02 03 o4 03 06 o7 08 09 !
I **Crosswalk [A4,A6,A83]
Fig.2 (continued)
On a dimension level, the strongest correlation was Responsiveness

observed for PD and pain measures (pooled rho=0.636),
while all items correlated poorly with measures of cog-
nition/communication and vitality/fatigue/sleep. AD was
the only item to show (moderate) correlation with mental
(pooled rho=0.461), emotional and social health items
(pooled rho=0.413). Pooled correlation of EQ-5D-5L
dimensions and other measures of health can be found in
Supplementary Table 4.

Bhadhuri et al. 2017 examined the EQ-5D-5L's ability
to measure spillover effects and found strong correlations
between EQ-5D-5L scores of family of meningitis survi-
vors and survivors’ social lives (Spearman’s Rho=0.52,
0.45), exercise (rho=0.55, 0.82), and personal health
(rho=0.88, 0.95) [A57]. Poor correlations were found
between carers’ and survivors’ EQ-5D-5L dimensions
(rho=0.07 to 0.24), index (rho=0.19, 0.26), and EQ-VAS
(tho=0.22, 0.24).

Table 2 includes information from studies, which exam-
ined validity other than convergent. Generally, the 5L can
distinguish across disease groups, disease severity, symp-
toms, and related groups, and also across age and educa-
tion. However, it does not consistently distinguish across
groups differing with certain clinical outcomes (e.g., pres-
ence of deformities in the spine, frequency of medication
use, gender, use of health services, and marital status.

Fifteen studies examined whether the EQ-5D-5L captures
change in health over time. All of these papers included
SES and/or SRM. Although not reported, the SES could
be calculated for two papers using reported information
[A71, A84]. Five assessed results across respondents who
improved, remained stable or deteriorated over time based
on an anchor measure [A28, A39, A57, A59, A68, A87].
Four papers also reported MID [A46, A50, A71, A85].
Two used retrospective items to define change [A50, A71].
Table 4 summarizes the responsiveness results—when
available, the SES and SRM are used for ease of interpret-
ability. The EQ-5D-5L index values typically had moder-
ate effect sizes for improved patients and those expected
to improve (over the course of medical or therapeutic
intervention). The largest effect sizes were observed for
patients days and weeks after giving birth [A84]. Com-
pared to other instruments, the 5L generally performs as
well or better. Two additional papers addressed dimension-
level changes [A23, A74], both finding the SL to be more
sensitive than the 3L. Crick et al. 2018 examined only the
AD dimension and noted that both the 3L and 5L were
limited in responsiveness [A74].
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(95% Confidence
Study: Author, Year Sample n Mean Interval) EQ-5D-5L Means with 95% Confidence Intervals

[A80] Ge 2018 Singapore general pouplation 1932 0.940 (0.935 - 0.945) [
[A81] Hernandez 2018 Spanish general population 20587 0.940 (0.938 - 0.942) o
[A86] Martii-Pastor 2018 Catalan general population 7554 0.890 (0.885 - 0.895) o
[A88] Purba 2018 Indonesia general population 1056 0.910 (0.903 0.917) Y
[A62] Nguyen 2017 Hanoi residents 1571 0.910 (0.903 - 0.917) )
[A50] McCaffrey 2016 South Australian general popluation 2908 0.910 (0.905 - 0.915) Y

5 [A54] Rogers 2016 General sample deaf participants 92 0780 (0.731 - 0.829) .

& [A40] Scalone 2015 Italian general population 6800 0.915 (0.913 - 0.917) [

2 [A14] Au 2014 General public (university heavy) 105 0.880 (0.857 - 0.903) —@—

8 [A13] Agborsangaya 2014 Canadian general population 4946 0.860 (0.856 - 0.864) [
[A17] Hinz 2014 German general population 2469 0.913 (0.908 - 0.918) ®
[A20] Mihalopoulos 2014 MIC healthy public 1760 0.880 (0.874 - 0.886) °

[A8] Kim 2013 South Korean general population male 297 0.956 (0.947 - 0.965) Y
[A8] Kim 2013 South Korean general population female 303 0.932 (0.920 - 0.944) o
Pooled Population Mean Random effects model 0.905 (0.890 - 0.920) O
Quantifying heterogeneity: tau*2 = 0.0008; H = 12.40 [11.39; 13.50]; 1°2 = 99.3% [99.2%; 99.5%]
fying geneity.
[A98] Kouwenberg 2019 Breast cancer surgery 305 0.844 (0.824 - 0.864) @
[A98] K g 2019 A 158 0.792 (0.761 - 0.823) —e—
[A76] Efthymiadou 2018 Breast cancer 179 0.700 (0.674 - 0.726) ——
[A76] Efthymiadou 2018 Rare cancers 49 0.700 (0.650 - 0.750) [

.. [A85] Lagendijk 2018 Breast conserving therapy 257 0.830 (0.813 - 0.847) @

g [A85] Lagendijk 2018 Mastectomy 162 0.810 (0.785 - 0.835) @

i [A85] Lagendijk 2018 Mastectomy+implant reconstruction 110 0.860 (0.832 - 0.888) —@—
[A85) Lagendijk 2018 Mastectomy-+autologous reconstruction 83 0.850 (0.820 - 0.880) ——
[A30] Luo 2015 Breast cancer 269 0.811 (0.789 - 0.833) =

[A9] Lee et al 2013 Breast cancer 280 0.760 (0.739 - 0.781) @
Pooled Mean Random effects model 0.797 3 - 0.
(0.766 - 0.829)
Quantifying heterogeneity: taur2 = 0.0023; H = 3.97 [3.21; 4.91]; 12 = 93.7% [90.3%; 95.9%]
g 8 %
a [A72] Cheung 2018 Low back pain 100 0.664 (0.624 - 0.704) ——

K] l‘:, [A73] Conner-Spady 2018 Hip replacement candidate 269 0.350 (0.320 - 0.380) —@—
% ‘3 6-‘6 [A73] Conner-Spady 2018 Knee replacement candidate 268 0.390 (0.358 - 0.422)
§ 8 o [A76] i 2018 id arthritis 53 0.580 (0.526 - 0.634) ——
% § S [A76] Efthymiadou 2018 Multiple sclorisis 254 0.560 (0.528 - 0.592) —@—
g o _§‘ [A24] Conner-Spady 2015 Osteoarthritis 176 0.490 (0.453 - 0.527)
z £ Pooled Mean Random effects model 0.505 (0.407 - 0.603) —_——

° Quantifying heterogeneity: tau”2 = 0.0145; H = 6.65 [5.42; 8.18]; 142 = 97.7% [96.6%; 98.5%)

[A87] McClure 2018 Type 2 diabetes 1927 0.790 (0.782 - 0.798) L J

2 [A55] Wang 2016 Diabetes 121 0.795 (0.746 - 0.845) @

@ [A34] Pan 2015 Type 2 diabetes 289 0.876 (0.860 - 0.892) —@—

& [A35] Pattanaphesaj 2015 Diabetes 117 0876 (0.847 - 0.905) ——

a Pooled Mean Random effects model 0.835 (0.778 - 0.892) —O—

Quantifying heterogeneity: tau”2 = 0.0032; H = 6.09 [4.60; 8.05]; 142 = 97.3% [95.3%; 98.5%]
[A78] Fan 2018 Parkinson's disease 1050 0.700 (0.689 - 0.712) L
" [A22] Alvarado-Bolanos 2015 Parkinson's disease 585 0.710 (0.694 - 0.726) O
5 [A16] Garcia-Gordillo 2014 Parkinson's disease 133 0.590 (0.546 - 0.634) —@—
Random effects model 0.675 (0.636 - 0.714) —O—
Quantifying heterogeneity: taur2 = 0.0010; H = 3.55 [2.23; 5.63]; 142 = 92.1% [79.9%; 96.8%)
[A94] Chuang 2019 Pulmonary embolism 1054 0.717 (0.701 - 0.733) 2 2
‘_;‘ [A94] Chuang 2019 Deep vein thrombosis 537 0720 (0.708 - 0.732) g
2 § [A96] Gao 2019 MIC heart disease 943 0.793 (0.780 - 0.806) Rl
g $ [A43] White 2015 before cardiac ablation 416 0.740 (0.719 - 0.761) = 2
<] % [A10] Scalone 2013 Chronic heart disorders 1088 0.818 (0.806 - 0.830) Ll
8 Pooled Mean Random effects model 0.758 (0.715 - 0.801) ——
Quantifying heterogeneity: tau”2 = 0.0024; H = 6.76 [5.39; 8.49]; 12 = 97.8% [96.6%; 98.6%)]
[A46] Chen 2016 Stroke 65 0.605 (0.543 - 0.667) —

] [A27] Golicki 2015 Stroke (index hospitalization) 112 0.584 (0.521 - 0.648) —

g [A28] Golicki 2015 Stroke 315 0.653 (0.624 - 0.683) —@—

@ Pooled Mean Random effects model 0.621 (0.576 - 0.667) —O—

Quantifying heterogeneity: tau*2 = 0.0009; H = 1.55 [1.00; 2.91]; 1°2 = 58.4% [0.0%; 88.2%)
[A98] Kouwenberg 2019 German general practice patients 268 0.841 (0.822 - 0.860) 2 2l

4 [A70] Camacho 2018 Mix of chronic illnesses 1476 0.644 (0.630 - 0.658) @

& [A78] Fan 2018 Non-parkins disease 660 0.830 (0.818 - 0.842) o

ﬁ [A38] Richardson 2015 MIC Australia 1430 0.730 (0.719 - 0.741) L

g [A38] Richardson 2015 MiC Us 1460 0.730 (0.718 - 0.742) L

£ [A38] Richardson 2015 MIC UK 1356 0.710 (0.697 - 0.723) o

= [A38] Richardson 2015 MIC Canada 1330 0.750 (0.738 - 0.762) L

£ [A38] Richardson 2015 MIC Norway 1177 0.790 (0.779 - 0.801) L

E [A38] Richardson 2015 MIC Germany 1269 0.730 (0.717 - 0.743) R

:5’ [A39] Sakthong 2015 Chronic diseases 1156 0.860 (0.852 - 0.868) L

% [A42] Wang 2015 Singapore primary care 729 0.840 (0.824 - 0.856) L 2l

a Pooled Mean Random effects model 0.769 (0.728 - 0.809) —O—

Quantifying heterogeneity: tau*2 = 0.0046; H = 11.03 [9.93; 12.25]; 12 = 99.2% [99.0%; 99.3%]
[A97) Hernandez 2019 Asthma, English cohort 0.880 (0.862 - 0.898) s 2l
[A97] Hernandez 2019 Asthma, French cohort 57 0.830 (0.781 - 0.879) ——
[A99] Rencz 2019 Crohn's disease 206 0.870 (0.854 - 0.886) gl
[A67] Bewick 2018 Chronic rhinosinusitis patients 52 0.750 (0.688 - 0.813) —
[A71] Campbell 2018 Candidates for bariatric surgery 16 0.700 (0.578 - 0.823) —_—
[A75) Easton 2018 Elder care residents 151 0.660 (0.614 - 0.706) ——
[A76] Efthymiadou 2018 Rare disease 676 0.600 (0.580 - 0.620) -0
[A76] Efthymiadou 2018 Rare disease 141 0460 (0.409 - 0.511)
[A89] Szentes 2018 Intersial lung disease 268 0.660 (0.640 - 0.680) o
[A90] Tamasi 2018 Pemphigus 108 0.820 (0.780 - 0.860) —o—
[A91] Thaweethamcharoen 2018 Peritoneal dialysis 64 0.801 (0.745 - 0.857) ——
[A59] Fermont 2017 Bariatric surgery patients 189 0.730 (0.694 - 0.766) ——
[A48] Garcia-Gordillo 2016 Male urinary incontinence 297 0.660 (0.615 - 0.706) ——
[A48] Garcia-Gordillo 2016 Female urinary incontinence 668 0.540 (0.511 - 0.569)
[A56] Whitehurst 2016 Spinal cord injury 364 0492 (0472 - 0.512)
[A44] Yang 2015 End-stage renal disease 150 0.680 (0.622 - 0.738) ——
[A19] Lin 2014 Chronic obstructive pulmonary disease 670 0.790 (0.779 - 0.801) L
[A20] Mihalopoulos 2014 MIC depression 917 0590 (0.574 - 0.606) o
[A12] Swinburn 2013 Psoriasis 100 0710 (0.659 - 0.761) ——

[A3] Tran 2012 HIV/AIDS 1016 0650 (0.633 - 0.667) g
Random effects model for all Patient Studies 0.715 (0.692 - 0.739) o
Quantifying heterogeneity: taur2 = 0.0088; H = 10.26 [9.81; 10.73]; 142 = 99.1% [99.0%; 99.1%]
us 04 05 06 07 08 09 1

Fig.3 a EQ-5D-5L index value mean: pooled across health conditions. b EQ-5D-5L index value mean: pooled across education level and
employment status
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b Study: Author, (95% Confidence EQ-5D-5L Means with 95% Confidence Intervals
Year Sample n  Mean Interval)
[A88] Purba 2018 Indonesia general population low education 340 0.910 (0.898 - 0.922) >
. [A62] Nguyen 2017 Hanoi residents <secondary 203 0.900 (0.878 - 0.922) —e—i
g [A48] Garcia-Gordillo 2016 Urinary incontinence low education, male 183 0.620 (0.564 - 0.677) ——
S [a48) Garcia-Gordiillo 2016 Urinary incontinence low education, female 425 0480 (0440 - 0.520) +—e—
S 1A30] Luo 2015 Breast cancer <primary 69 0793 (0.741 - 0.845) —
@ [A39)] Sakthong 2015 Chronic diseases primary 230 0.830 (0.809 - 0.851) o
EJ.I [A8] Kim 2013 South Korea general population <elementary school 52 0.816 (0.776 - 0.857) ——i
Random effects model 0.766 (0.674 - 0.857) —_—————
Quantifying heterogeneity: tau*2 = 0.0150; H = 9.30 [8.00; 10.82]; 12 = 98.8% [98.4%; 99.1%]
[A86] Batt 2018 Hemophilia patients without college 148 0.800 (0.781 - 0.819) —o—
[A88] Purba 2018 Indonesia general population middle education 551 0.910 (0.901 - 0.919) o1
[A62] Nguyen 2017 Hanoi residents high school 495 0.910 (0.898 - 0.922) o
[A48] Garcia-Gordillo 2016 Urinary incontinence medium education, male 89 0.680 (0.603 - 0.757) —_————————
o [A48] Garcia-Gordillo 2016  Urinary incontinence medium education, female 212 0.630 (0.580 - 0.680) ———i
E [A50] McCaffrey 2016 South Australian popluation <secondary 1187 0.900 (0.892 - 0.909) 1o
S [A22] Alvarado-Bolanos 2015 Parkinson's disease non-university studies 450 0.695 (0.677 - 0.713) o
S [A30] Luo 2015 Breast cancer secondary 120 0.818 (0.786 - 0.850) —e—i
"5 [A39] Sakthong 2015 Chronic diseases secondary 116 0.860 (0.835 - 0.886) —e—
3 [A39] Sakthong 2015 Chronic diseases high school 215 0.870 (0.853 - 0.887) o
W [A16] Garcia-Gordillo 2014 Parkinson’s disease non-university studies 96 0.550 (0.494 - 0.606) ——i
[A8] Kim 2013 South Korea general population middle 49 0.872 (0.831 - 0.913) —e—i
[A8] Kim 2013 South Korea general population high 278 0.962 (0.955 - 0.969) ]
Random effects model 0.810 (0.766 - 0.853) —O—
Quantifying heterogeneity: tau*2 = 0.0062; H = 10.18 [9.20; 11.26]; 12 = 99.0% (98.8%; 99.2%]
[A66) Batt 2018 Hemophilia patients with college 230 0.700 (0.676 - 0.724) —eo—i
[A88] Purba 2018 Indonesia general population high education 165 0.920 (0.903 - 0.937) —o—
[A62] Nguyen 2017 Hanoi residents undergraduate 819 0.910 (0.900 - 0.920) o
[A62] Nguyen 2017 Hanoi residents postgraduate 43 0.900 (0.855 - 0.945) —e—i
. [A48] Garcia-Gordillo 2016  Urinary incontinence high, male 25 0.840 (0.734 - 0.946) —_—————i
%’n [A48] Garcia-Gordillo 2016  Urinary incontinence high, female 31 0710 (0.590 - 0.830) L
T [AS0] McCaffrey 2016 South Australian ion trad iceshi ifi dipl 1061 0.900 (0.892 - 0.908) o
5 [A50] McCaffrey 2016 South Australian popluation degree or higher 651 0930 (0.921 - 0.939) o
?‘3 [A22] Alvarado-Bolanos 2015 Parkinson's disease university studies 135 0.730 (0.701 - 0.759) —e—i
3 [A30] Luo 2015 Breast cancer post-secondary 79 0.817 (0.780 - 0.854) —e—i
v [A39] Sakthong 2015 Chronic diseases >collage 595 0.860 (0.849 - 0.871) o+
[A16] Garcia-Gordillo 2014 Parkinson’s disease university studies 37 0.700 (0.645 - 0.755) —e—i
[8] Kim 2013 South Korea general population 2college 221 0968 (0.960 - 0.976) L4
Random effects model 0.845 (0.810 - 0.880) —O—
Quantifying heterogeneity: tau*2 = 0.0038; H = 8.37 [7.47; 9.39]; 12 = 98.6% (98.2%; 98.9%]
[A62) Nguyen 2017 Hanoi residents blue-collar 274 0930 (0.913 - 0.947) o
< [A62] Nguyen 2017 Hanoi residents white-collar 490 0.920 (0.908 - 0.932) ol
9 [A50] McCaffrey 2016 South Australian popluation full time/part-time 1616 0.940 (0.936 - 0.944) .
% [A22] Alvarado-Bolanos 2015 Parkinson's disease employed 23 0.750 (0.730 - 0.770) o
5 [A39] Sakthong 2015 Chronic diseases Employed 723 0.870 (0.861 - 0.880) Lg
[A16] Garcia-Gordillo 2014  Parkinson’s disease employee 165 0.530 (0416 - 0.644) ———————&—1
Random effects model 0.850 (0.800 - 0.899) —O—
Quantifying heterogeneity: tau*2 = 0.0035; H = 10.15 [8.68; 11.86]; 12 = 99.0% [98.7%; 99.3%]
[A62] Nguyen 2017 Hanoi residents unemployed 32 0.890 (0.828 - 0.952) ——
-§. [A50] McCaffrey 2016 South Australian popluation unemployed 96 0.880 (0.850 - 0.910) —e—
% [A50] McCaffrey 2016 South Australian not working: work-related injury/disability 118 0.610 (0.563 - 0.657) ——
g [A22] Alvarado-Bolanos 2015 Parkinson's disease unemployed 420 0.680 (0.661 - 0.699) o
5 [A39] Sakthong 2015 Chronic diseases unemployed 65 0.770 (0.719 - 0.821) ——
Random effects model 0.765 (0.659 - 0.872) —_——
Quantifying heterogeneity: tau*2 = 0.0143; H = 6.60 [5.24; 8.31); 12 = 97.7% [96.4%; 98.6%]
4 [A62] Nguyen 2017 Hanoi residents student 261 0900 (0.882 - 0.918) s ol
$ [A62] Nguyen 2017 Hanoi residents retired 114 0850 (0.821 - 0.879) —e—i
{,’? [A62) Nguyen 2017 Hanoi residents housework 210 0.880 (0.858 - 0.902) —o—
D [AS0] McCaffrey 2016 South Australian popluation home duties 161 0.900 (0.878 - 0.922) —o—
g [A50] McCaffrey 2016 South Australian popluation retired 593 0.860 (0.848 - 0.872) gl
E [A50] McCaffrey 2016 South Australian popluation student 275 0.950 (0.942 - 0.958) L4
T [A39) Sakthong 2015 Chronic Diseases retire/wife house/student 368 0.850 (0.836 - 0.864) sl
'«E [A16) Garcia-Gordillo 2014 Parkinson’s disease retired 110 0.610 (0.561 - 0.659) ——
& Random effects model 0.854 (0811 - 0.897) —0—
Quantifying heterogeneity: taur2 = 0.0037; H = 7.37 [6.26; 8.68]; 12 = 98.2% [97.5%; 98.7%)
0 0.1 02 03 04 05 06 0.7 08 09 1

Fig.3 (continued)

Discussion

The EQ-5D is a generic preference-based health status
instrument that has enjoyed widespread use since its creation
in the 1980s [33]. The psychometric properties of the three-
level version have been well established [34—40]. Any reluc-
tance of using the more recently developed five-level version
might come in part from limited experience and evidence

for validity,

reliability or responsiveness in different popula-

tions [41]. This review summarized published evidence on

the psychometric properties of the EQ-5D-5L, which has
been investigated in a broad array of countries, populations
and contexts in the past decade. No studies found missing
values to be problematic for the instrument, demonstrating
feasibility. Test—retest results show potential problems with
stability over time on an item level, but not at the instrument
(index score) level. Note that internal consistency is not a
relevant psychometric property for the EQ-5D-5L since its
index score is based on a completely different measurement
framework (as a preference-based measure).
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QA Correlation Coefficient & 95% Confidence Interval of (95% Confidence

EQ-5D-5L with Measures of Physical Health ho Interval) Papers & Measures
—O- 0.725 (0.693 — 0.754) [A96] Gao 2019 Physical MacNew Heart Disease

)
—— 0.516 (0.446 — 0.580) [A98] Kouwenberg 2019 BREAST-Q Physical Chest
—— 0.484 (0.411 — 0.551) [A98] Kouwenberg 2019 BREAST-Q Abdomen
—— 0.599  (0.537 — 0.654) [A98] Kouwenberg 2019 EORTC Physical Function
@+ 0.782 (0.753 — 0.808) [A68] Bilbao 2018 WOMAC Function
—O— 0.581  (0.532 — 0.626) [A68] Bilbao 2018 WOMAC Stiffness
—0— 0.640 (0.568 — 0.702) [A69] Buckner 2018 HAL Upper extremities activities
—— 0.640 (0.568 — 0.702) [A69] Buckner 2018 HAL basic lower extremity activities
— 0.540 (0.454 — 0.616) [A69] Buckner 2018 HAL complex lower extrminty activities
—_—— 0.543 (0.388 — 0.668) [A72] Cheung 2018 JOABPEQ Lumbar Function
—_—— 0.592 (0.448 — 0.706) [A72] Cheung 2018 JOABPEQ Walking Ability
—— 0.659  (0.531 — 0.757) [A72] Cheung 2018 SF-12v2 PF
——©—— 0700 (0.584 —0.788) [A72] Cheung 2018 SF-12v2 RP
—0—— 0.645 (0.514 — 0.747) [A72] Cheung 2018 SF-12v2 PCS
—O— 0.780 (0.728 — 0.823) [A73] Conner-Spady 2018 Oxford Hip Score o
—©— 0.790 (0.740 — 0.831) [A73] Conner-Spady 2018 Oxford Knee Score Z
— 00— 0.490 (0.394 — 0.576) [A73] Conner-Spady 2018 SF-12 PCS (hip) 2
—Q— 0.492  (0.425 — 0.553) [A75] Easton 2018 MBI (Physical function) %
—0— 0.710  (0.639 — 0.769) [A89] Szentes 2018 K-Bild Breath &
—— 0.710  (0.639 — 0.769) [A89] Szentes 2018 K-Bild Chest 5_31
—0— 0750 (0.680 0.806) [A59] Fermont 2017 SF-12 PCS §
——i 0.295 (0.202 — 0.382) [A65] Yfantopoulos 2017b PGA 2
—— 0.090 (-0.157 — 0.327) [A46] Chen 2016 MRC (Muscle strength) §
o 0.220 (-0.025 — 0.440) [A46] Chen 2016 Strength 2
o 0.240 (-0.004 — 0.457) [A46] Chen 2016 HRQoL Mobility §
o 0.240 (-0.004 — 0.457) [A46] Chen 2016 HRQoL Hand function
o 0.180 (-0.067 — 0.406) [A46] Chen 2016 HRQoL Physical
——— 0.580 (0.471 — 0.671) [A24] Conner-Spady 2015 SF-12 PCS
—O—i 0.740  (0.664 — 0.801) [A24] Conner-Spady 2015 Oxford Scores
(=] 0.660  (0.646 — 0.674) [A38] Richardson 2015 SF-12 PCS
—O— 0.600 (0.562 — 0.636) [A39] Sakthong 2015 WHOQoL-BREF Physical
—O— 0.520 (0.477 — 0.561) [A39] Sakthong 2015 SF-12v2 PF
—— 0480 (0.434 — 0.523) [A39] Sakthong 2015 SF-12v2 RP
—o— 0.650  (0.615 — 0.682) [A39] Sakthong 2015 SF-12v2 PCS
—e—H 0.496  (0.356 — 0.614) [A16] Garcia-Gordillo 2014 PDQ-8 mobility
—o— 0.460 (0.398 — 0.518) [A19] Lin 2014 6 min walking distance
—e— 0.580 (0.524 — 0.631) [A8] Kim 2013 SF-36v2 PF
—o— 0.440 (0.373 — 0.502) [A8] Kim 2013 SF-36v2 RP
—O— 0.590 (0.535 — 0.640) [A8] Kim 2013 SF-36v2 PCS
- 0.582 (0.546 0.616) Random effects model
Quantifying heterogeneity: tau?2 = 0.0231; H = 3.50 [3.18; 3.87]; 1°2 = 91.9% [90.1%; 93.3%)
—O— 0.704  (0.655 — 0.747) [A98] Kouwenberg 2019 EORTC Pain
———i 0.539  (0.434 — 0.629) [A99] Rencz 2019 Pain VAS
——— 0.570  (0.470 — 0.656) [A99] Rencz 2019 worst pain
—0— 0.688  (0.649 — 0.724) [A68] Bilbao 2018 WOMAC Pain
—o— 0.750  (0.696 — 0.796) [A69] Buckner 2018 Pain interference (BPI)
—— 0.740  (0.684 — 0.787) [A69] Buckner 2018 Pain severity (BPI)
— ——— 0.269  (0.077 — 0.442) [A72] Cheung 2018 JOABPEQ Low Back Pain -
—_—e———i 0.404 (0.226 — 0.556) [A72] Cheung 2018 VAS Low Back Pain °=—"
—_——— 0.396  (0.216 — 0.550) [A72] Cheung 2018 VAS Pain in buttocks and lower limbs B
—e—— 0.415 (0.238 — 0.565) [A72] Cheung 2018 VAS Numbness in buttock and lower limbs @
——©— 0770 (0.676 — 0.840) [A72] Cheung 2018 ODI S
——i 0.613  (0.474 — 0.722) [A72] Cheung 2018 SF-12v2 BP -g
—_—e————i 0400 (0.229 — 0.547) [A90] Tamasi 2018 Physician Global Assessments
— 0460 (0.298 — 0.597) [A90] Tamasi 2018 Pain intensity VAS
——— 0.590 (0.452 — 0.700) [A90] Tamasi 2018 Worst pain VAS
—— 0.660 (0.564 — 0.738) [A24] Conner-Spady 2015 Pain VAS
—O— 0.640  (0.605 — 0.673) [A39] Sakthong 2015 SF-12v2 BP
— e 0.470 (0.326 — 0.593) [A16] Garcia-Gordillo 2014 PDQ-8 bodily discomfort
—— 0.620  (0.568 — 0.667) [A8] Kim 2013 SF-36v2 BP
— 0.595 (0.554 — 0.634) Random effects model
Quantifying heterogeneity: tau?2 = 0.0129; H = 2.26 [1.90; 2.69]; 12 = 80.4% [72.2%; 86.2%)
—O— 0.475 (0.433 — 0.515) [A94] Chuang 2019 PEmb-QoL ADL limitations >
—— 0.634 (0.576 — 0.686) [A98] Kouwenberg 2019 EORTC Role Function g’
o 0.283  (0.040 — 0.494) [A91] Thaweethamcharoen 2018 KDQoL daily life ;‘3
——i 0.434  (0.360 — 0.502) [A93] Wijnen 2018 QOLIE-31P daily activities g
o 0.255 (0.012 — 0.470) [A46] Chen 2016 ADL FIM Pre 'c"
o 0.240 -(0.004 — 0.457) [A46] Chen 2016 HRQoL ADL Pre 2
—_— 0.430 (0.266 — 0.570) [A27] Golicki 2015 Barthel index f_
— e 0310  (0.132 — 0.469) [A28] Golicki 2015 mRS 4
——— 0.612 (0.493 — 0.708) [A16) Garcia-Gordillo 2014 PDQ-8 ADL "
—— 0.452 (0.383 — 0.51¢) Random effects model
Quantifying heterogeneity: tau?2 = 0.0096; H = 1.98 [1.51; 2.60]; 1°2 = 74.4% [55.9%; 85.2%)
0 02 04 06 08 1
Fig.4 a Pooled correlation coefficient for EQ-5D-5L index value and fatigue/vitality health measures. ¢ Pooled correlation coefficient

with other physical health measures. b Pooled correlation coefficient for EQ-5D-5L index value with other global health, clinical and non-
for EQ-5D-5L index value with other mental, emotional, cognitive health measures
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b Correlation Coefficient & 95% Confidence Interval of
EQ-5D-5L with Measures of Mental & Emotional Health

Fig.4 (continued)

08 Quantifying heterogeneity: tau’2 = 0.0082; H = 2.89 [2.31; 3.61]; 12 = 88.0% [81.3%; 92.3%]

(95% Confidence
Rho Interval) Papers & Measures
0.542  (0.474 — 0.603) [A98] Kouwenberg 2019 BREAST-Q Psychosocial
0.620 (0.482 — 0.728) [A72] Cheung 2018 JOABPEQ Mental Health
0.505 (0.343 — 0.638) [A72] Cheung 2018 SF-12v2 MH
0.465  (0.296 — 0.606) [A72] Cheung 2018 SF-12v2 MCS
0.470  (0.377 — 0.554)  [A69] Buckner 2018 PHQ-9
0.450 (0.349 — 0.541) [A73] Conner-Spady 2018 SF-12 PCS (knee)
0.216 (0.134 — 0.295) [A75] Easton 2018 DEMQOL Loneliness
0.321 (0.243 — 0.395) [A75] Easton 2018 DEMQOL Relationships
0.099 (-0.001 — 0.197) [A75] Easton 2018 NPI-Q
0.600 (0.510 — 0.677) [A89] Szentes 2018 K-BILD Psych
0.300 (0.164 0.425) [A59] Fermont 2017 SF-12 MCS Z
0.430 (0.300 — 0.545) [A24] Conner-Spady 2015 SF-12 MCS ﬂ?-;
0.460 (0.413 — 0.504) [A39] Sakthong 2015 WHOQoL-BREF Psychological I
0.340  (0.288 — 0.390) [A39] Sakthong 2015 SF-12v2 MH 8
0.260  (0.205 — 0.313) [A39] Sakthong 2015 SF-12v2 MCS 3
0.470 (0.439 — 0.500) [A17] Hinz 2014 German utilites PHQ-9
0.400 (0.366 — 0.433) [A17] Hinz 2014 German utilites GAD-2
0.520 (0.491 — 0.548) [A17] Hinz 2014 UK utilites PHQ-9
0470  (0.439 — 0.500) [A17] Hinz 2014 UK utilites GAD-2
0.454 (0.401 — 0.504) [A20] Mihalopoulos 2014 DASS-21 Stress
0.512 (0.463 — 0.558) [A20] Mihalopoulos 2014 DASS-21 Depression
0.524  (0.475 — 0.569) [A20] Mihalopoulos 2014 DASS-21 Anxiety
0.586 (0.542 — 0.627) [A20] Mihalopoulos 2014 Kessler Psychological Distress
0.460  (0.395 — 0.521)  [A8] Kim 2013 SF-36v2 MH
0.410  (0.341 — 0.475)  [A8] Kim 2013 SF-36v2 MCS
0.439 (0401 0.475) Random effects model
Quantifying heterogeneity:tau*2 = 0.0114; H = 2.93 [2.57; 3.34]; 1"2 = 88.3% [84.8%; 91.0%]
0.247 (0.197 — 0.296) [A94] Chuang 2019 PEmb-QoL Frequency Social Limitations
0.391 (0.346 — 0.435) [A94] Chuang 2019 PEmb-QoL Emotional Complaints
0.671  (0.634 — 0.705) [A96] Gao 2019 Emotional MacNew Heart Disease
0.698  (0.664 — 0.729) [A96] Gao 2019 Social MacNew Heart Disease
0.547 (0.480 — 0.608) [A98] Kouwenberg 2019 EORTC Emotional Function
0.497 (0.425 — 0.563) [A98] Kouwenberg 2019 EORTC Social Function
0.724  (0.615 — 0.806) [A72] Cheung 2018 JOABPEQ Social Life Function
0.455 (0.284 — 0.598) [A72] Cheung 2018 SF-12v2 VT
0.548 (0.394 — 0.672) [A72] Cheung 2018 SF-12v2 RE
0.231 (0.150 — 0.309) [A75] Easton 2018 DEMQOL Positive Emotion m
0.255 (0.175 — 0.332) [A75] Easton 2018 DEMQOL Negative Emotion 3
0.251 (0.155 — 0.342) [A75] Easton 2018 DEMQOL Positive Emotion §
0.325 (0.233 — 0.411) [A75] Easton 2018 DEMQOL Negative Emotion %
0.488 (0.419 — 0.552) [A93] Wijnen 2018 QOLIE-31P mood &
0.391 (0.314 — 0.462) [A93] Wijnen 2018 QOLIE-31P seizure worry %
0.050 (-0.196 — 0.290) [A46] Chen 2016 Emotion Pre E
0.160 (-0.087 — 0.389) [A46] Chen 2016 HRQoL Social Pre §
0.310 (0.257 — 0.361) [A39] Sakthong 2015 WHOQoL-BREF Social =
0.420 (0.371 — 0.466) [A39] Sakthong 2015 SF-12v2 SF ;
0.380  (0.330 — 0.428) [A39] Sakthong 2015 SF-12v2 RE
0.516 (0.379 — 0.631) [A16] Garcia-Gordillo 2014 PDQ-8 emotional well-being
0.283 (0.119 — 0.432) [A16] Garcia-Gordillo 2014 PDQ-8 stigma
0.344  (0.185 — 0.486) [A16] Garcia-Gordillo 2014 PDQ-8 social support
0.430 (0.404 — 0.455) [A6] Janssen 2013 WHO-5 Good spirits
0.410 (0.384 — 0.436) [A6] Janssen 2013 WHO-5 Relaxed
0.380 (0.353 — 0.407) [A6] Janssen 2013 WHO-5 Interested in things
0.520  (0.459 — 0.576)  [A8] Kim 2013 SF-36v2 VT
0.400  (0.331 — 0.465)  [A8] Kim 2013 SF-36v2 RE
0.422 (0.379 — 0.463) Random effects model
Quantifying heterogeneity: tau’2 = 0.0157; H = 3.62 [3.25; 4.04]; 12 = 92.4% [90.5%; 93.9%]
0.414 (0.336 — 0.487) [A98] Kouwenberg 2019 EORTC Cognitive Function a
0.216 (0.134 — 0.295) [A75] Easton 2018 DEMQOL Cognition 03
0.243 (0.162 — 0.321) [A75] Easton 2018 Cognition (PAS-Cog) gf
0.049 (-0.051 — 0.148) [A75] Easton 2018 DEMQOL Memory 3
0.295 (0.213 — 0.372) [A93] Wijnen 2018 QOLIE-31P cognition g’
0.140 (-0.108 — 0.371) [A46] Chen 2016 Memory Pre 3
0.070 (-0.177 — 0.309) [A46] Chen 2016 Communication Pre ;3:
0.458 (0.312 — 0.583) [A16] Garcia-Gordillo 2014 PDQ-8 cognition %
0.315 (0.153 — 0.461) [A16] Garcia-Gordillo 2014 PDQ-8 communications —g~
0.259  (0.189 — 0.325) Random effects model s
Quantifying heterogeneity: tau”2 = 0.0077; H = 1.93 [1.46; 2.55]; 12 = 73.2% [53.4%; 84.6%]
0.595 (0.533 — 0.651) [A98] Kouwenberg 2019 EORTC Fatigue
0.465 (0.390 — 0.534) [A98] Kouwenberg 2019 EORTC Insomnia §
0.614  (0.475 — 0.723) [A72] Cheung 2018 SF-12v2 SF %
0.450 (0.378 — 0.517) [A93] Wijnen 2018 QOLIE-31P energy <
0.331  (0.240 — 0.416) [A65] Yfantopoulos 2017b sleep disorders g
0.330 (0.278 — 0.380) [A39] Sakthong 2015 SF-12v2 VT GE
0.510 (0.487 — 0.533) [A6] Janssen 2013 WHO-5 Energy o
0.390 (0.363 — 0.416) [A6] Janssen 2013 WHO-5 Fresh and rested %
0410 (0.341 — 0.475)  [A8] Kim 2013 SF-36v2 SF o
0.451 (0.397 — 0.501) Random effects model
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¢ Correlation Coefficient & 95% Confidence Interval of (95% Confidence
EQ-5D-5L with Other Measures of Health Rho Interval) Papers & Measures
O 0.744  (0.714 — 0.771)  [A96] Gao 2019 Global MacNew Heart Disease
—o— 0.553  (0.486 — 0.613) [A98] Kouwenberg 2019 EORTC Global Health
—— 0494 (0.383 — 0.591) [A99] Rencz 2019 PGA VAS
_— 0473  (0.305 — 0.613)  [A72] Cheung 2018 SF-12v2 GH
—— 0.346  (0.270 — 0.418) [A75] Easton 2018 DEMQOL Index o
—— 0.389 (0.301 — 0.470) [A75] Easton 2018 DEMQOL Index o
—_—— 0.460 (0.298 — 0.597) [A90] Tamasi 2018 Patient Global Assessments E
—e— 0.580  (0.487 — 0.660) [A89] Szentes 2018 K-BILD Total 2
—— 0405  (0.330 — 0.475) [A93] Wijnen 2018 QOLIE-31P overall QOL v
—O0— 0.565  (0.503 — 0.622) [A93] Wijnen 2018 Total QOLIE-31P score 5
—O— 0450 (0.403 — 0.495) [A39] Sakthong 2015 WHOQoL-BREF Overall QoL @
—O— 0.550  (0.509 — 0.589) [A39] Sakthong 2015 SF-12v2 GH
—— 0.679  (0.575 — 0.761) [A16] Garcia-Gordillo 2014 PDQ-8 summary score
—o— 0.550  (0.492 — 0.604)  [A8] Kim 2013 SF-36v2 GH
—— 0.360  (0.305 — 0.412)  [A3] Tran 2012 global HRQOL
—— 0.516  (0.442 — 0.582) Random effects model
Quantifying heterogeneity: tau”2 = 0.0321; H = 4.09 [3.48; 4.81]; 12 = 94.0% [91.7%; 95.7%)]
—o— 0.575 (0.476 — 0.660) [A99] Rencz 2019 EQ-VAS
—— 0.500 (0.396 — 0.591) [A89] Szentes 2018 VAS
—— 0.500  (0.385 — 0.600) [A59] Fermont 2017 EQ-VAS g
—— 0589 (0499 — 0.666) [A63] Poér 2017 EQ-VAS of 5L g
L 0441  (0.358 — 0.517)  [A65] Yfantopoulos 2017b VAS I
—o— 0.538 (0479 — 0.592) [A51] Nolan 2016 EQ_VAS X
—— 0.690  (0.603 — 0.761) [A24] Conner-Spady 2014 EQ-VAS Z
0 0480 (0.323 — 0.611)  [A27] Golicki 2015 EQ-VAS z
—_—— 0.609  (0.490 — 0.706) [A16] Garcia-Gordillo 2014 VAS
o 0.730  (0.700 — 0.758)  [A3] Tran 2012 VAS
—— 0575 (0.518 0.628) Random effects model

Quantifying heterogeneity: tau?2 = 0.0132; H = 2.53 [2.04; 3.14]; 12 = 84.4% [76.0%; 89.8%)]
*©' 0.832 (0.811 —0.851) [A96] Gao 2019 15D
O+ 0790 (0.765 — 0.813) [A96] Gao 2019 AQoL-8D
' 0.830 (0.809 — 0.849) [A96] Gao 2019 HUI3
=l 0.761 (0.733 — 0.787) [A96] Gao 2019 SF-6D
0473 (0.257 — 0.644)  [A91] Thaweethamcharoen 2018 SF-6D
© 0.750  (0.740 — 0.759)  [A36] Richardson 2015 SF-6D

(0]

©  0.800 (0.792 —0.808) [A36] Richardson 2015 HUI3
© 0820 (0.813 —0.827) [A36] Richardson 2015 15D
© 0.650  (0.637 — 0.663) [A36] Richardson 2015 QWB
© 0.760  (0.751 — 0.769) [A36] Richardson 2015 AQoL-8D
L 0.530 (0404 — 0.636) [A44] Yang 2015 SF-6D

¢ 0.756  (0.718 — 0.790) Random effects model
Quantifying heterogeneity: tau?2 = 0.0182; H = 5.76 [5.19; 6.39]; 12 = 97.0% [96.3%; 97.6%]

sjuBWINIISU| ANIIN 2INGLIIV-BINA

—o— 0.226  (0.185 — 0.267) [A94] Chuang 2019 PACT-Q2 Satisfaction
—o— 0.179 (0137 — 0.221)  [A94] Chuang 2019 PACT-Q2 Satisfaction g
—o— 0480 (0429 —0.528) [A96] Gao 2019 SWLS @
o 0.430 (0.412 — 0.448) [A36] Richardson 2015 Satisfaction with Life i
—_— 0335 (0186 — 0.469) Random effects model g

Quantifying heterogeneity: tau*2 = 0.0262; H = 8.12 [6.43; 10.24]; 12 = 98.5% [97.6%; 99.0%]

o 0138 (0.060 —0.215) [A51] Nolan 2016 Age I~
—o— 0.367 (0.298 — 0.432) [A18] Jia2014 Age g
—o— 0223  (0.148 —0.295) [A18] Jia 2014 Education a
— 0245 (0109 — 0.373) Random effects model 3
Quantifying heterogeneity: tau*2 = 0.0139; H = 3.13 [1.91; 5.13]; 12 = 89.8% [72.6%; 96.2%] @
o 0.300 (0.177 — 0.414) [A89] Szentes 2018 Forced Vitatal Capacity a
e 0.170  (0.041 — 0.293) [A89] Szentes 2018 Carbon Monoxide Diffusing Capacity 5
—o— 0132  (0.054 —0.209) [A51] Nolan 2016 BMI g
—0— 0.170  (0.090 — 0.248) [A22] Alvarado-Bolanos 2015 Disease duration ;
—0— 0460 (0.394 — 0.522) [A22] Alvarado-Bolanos 2015 Hoehn and Yahr staging )
—o— 0.650  (0.601 — 0.695) [A22] Alvarado-Bolanos 2015 MDS UPDRS | ®
—o- 0.720  (0.679 — 0.757)  [A22] Alvarado-Bolanos 2015 MDS UPDRS II 8
—0— 0480 (0.415 — 0.540) [A22] Alvarado-Bolanos 2015 MDS UPDRS lI §
—0— 0.310 (0.235 — 0.382) [A22] Alvarado-Bolanos 2015 MDS UPDRS IV 2
—O— 0.700  (0.656 — 0.739) [A22] Alvarado-Bolanos 2015 MDS UPDRS Total 5
—_—— 0.438 (0.289 — 0.566) Random effects model @

Quantifying heterogeneity: taur2 = 0.0749; H = 6.45 [5.56; 7.49]; 12 = 97.6% [96.8%; 98.2%)]

Fig.4 (continued)
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Rather large proportions of respondents reporting the best
health profile were observed for general population studies
but less so for patient populations. The EQ-5D was concep-
tualized to measure deviations from full health (or negative
health) and is more prone to larger ceilings than instruments
that include positive health dimensions (e.g., the SF-6D).
Therefore, studies with samples for which impact on the
functions covered by the EQ-5D-5L (e.g., recovered cancer
patients, liver disease, diabetes) is less relevant, other dis-
ease-specific instruments should be used in conjunction. On
the item level, most studies, even those with populations in
poorer health, reported a substantial ceiling with the dimen-
sion “self-care”, although the ceiling for self-care was low
for respondents who were expected to have limitations with
this function (e.g., patients before hip replacement surgery,
patients shortly after cesarean section, patients with spinal
cord injury [A21, A24, A84]). These results suggest that
while most populations may not report problems in “self-
care”, it is relevant for particular patient groups.

Our results overall solidly establish the validity of the
EQ-5D-5L as supported by observed trends across sub-
groups (pooled means, known-group validity) as well as the
convergent validity (correlation of items and index to other
measures of health-related quality of life). Index values as
well as the dimensions show moderate to strong correlations
with physical/functional measures, pain, measures of mental
and emotional health, activities of daily living and clinical/
biological measures as well as with other multi-attribute
utility measures. On the other hand, the 5L is not found
to be correlated with satisfaction with life and cognition/
communication measures. Indeed, current efforts investigat-
ing adding dimensions (so-called “bolt-ons”) to the 5L has
identified cognition as an important dimension missing from
the EQ-5D [42-44].

Included studies on responsiveness are heterogeneous in
terms of the population, whether and which anchors were
used, whether a health intervention was administered, and
stratification of results across subgroups. This is not a prob-
lem unique to the EQ-5D-5L as, unlike other psychometric
properties, there is not a set of recommended analyses to
address responsiveness [25, 30]. Therefore, it is difficult to
elucidate whether the EQ-5D-5L has problems with sensi-
tivity to change in certain populations or with certain treat-
ments. Despite this limitation, responsiveness is found to
be acceptable by all included studies. A previous review
found the EQ-5D-5L to be responsive to half of the condi-
tions included, but found mixed evidence for the other half
[26]. Responsiveness and sensitivity to changes in health
is clearly an area that needs further investigation. Future
studies could benefit from defining what a relevant change
is for the EQ-5D-5L (MID) and defining appropriate anchor
measures that can be used across populations (e.g., a level of
change in EQ-VAS scores or a single self-rated health item).

Parkin and colleagues (2016) demonstrated the EQ-5D-5L
distribution to be affected both by the descriptive system
and the value set applied [45]. Although not a focus of this
study, the valuation method and applied utility scores are as
important as the descriptive system when assessing respon-
siveness of index values. It has been shown that choice of
value set has an impact on utility scores [46—49] and may
change results of cost-utility analyses [48, 50, 51]. Other
results show that the effect of value sets on utility scores
is relatively small [A37, A83]. Due to the heterogeneity of
studies found in this review, we have insufficient information
to evaluate how value sets impact responsiveness. Future
research will benefit from systematically examining respon-
siveness of the descriptive system and how choice of value
set farther impacts responsiveness.

This review included nearly one hundred studies pub-
lished in the past decade that investigated the psychometric
properties of the EQ-5D-5L, the majority of which sam-
ple populations from western Europe, OECD countries and
secondarily, from East Asia. This clearly reflects where the
EQ-5D-5L is currently used [52]. However, almost a third of
new user registrations in 2018 come from countries account-
ing for less than 1.5% of total registrations, demonstrating
widespread as opposed to concentrated use of the instrument
[52]. For instance, two reviews report rapid uptake of the
instrument in Eastern Europe [53, 54]. Establishing validity
in other regions is crucial as the EQ-5D-5L expands in its
use. Similarly, as the EQ-5D instrument has expanded in its
application, it would also be important to assess how well
it performs in particular settings and applications, such as
used to inform clinical practice, in health services research
or in health surveillance programs.

Study limitations

A limitation of this study is that studies using experimental
versions of the EQ-5D-5L were excluded. Early experimen-
tal work on the content validity of the instrument [55-62]
and investigations of bolt-on items [63] are therefore not
captured by this review. Similarly, due to the very large num-
ber and range of quality of studies identified, we did not
include application studies of the EQ-5D-5L which did not
explicitly address psychometric properties, and therefore are
missing distributional and perhaps responsiveness informa-
tion that may have been captured by those publications. As
already discussed, choice of value set and valuation meth-
odology are as important as the descriptive system in the
case of the EQ-5D. This review does not address valuation
methods and therefore does not tackle a crucial component
of the instrument and its index value. A previous review
of valuation methodology provides valuable information on
this topic [64].
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Conclusions

The EQ-5D-5L is a reliable and valid generic instrument that
describes health status which can be applied to a broad range
of populations and settings. The assessment of responsive-
ness, in particular, needs further and more rigorous explo-
ration. Rather large ceilings persist in general population
samples, reflecting the conceptualization of the EQ-5D
instrument, which focuses on limitations in function and
symptoms, and does not include positive aspects of health
such as energy or well-being.
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