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The Measurement Properties of the EQ-HWB and the EQ-HWB-S in Italian

Population: A Comparative Study With EQ-5D-5L

Maja Kuhari¢, MPharm, MSc, PhD, A. Simon Pickard, PhD, Clara Mukuria, PhD, Aureliano Paolo Finch, PhD

Objectives: The EQ Health and Well-being, EQ-HWB (25-item) and the EQ-HWB-S (9-item), are new
generic measures of health and well-being. The purpose of this study was to examine the
measurement properties of the EQ-HWB and EQ-HWB-S measures in relation to the EQ-5D-5L
among the Italian general population.

Methods: A cross-sectional survey was conducted from October 2020 to February 2021, followed by
secondary analysis of collected data from Italian adults. This analysis included response pattern
distributions, correlation strength, and known-group comparison. Known-group comparison was
assessed using effect sizes (ES) across health conditions, caregiver status, and social care usage.
The EQ-HWB-S index-based score was based on the UK pilot value set, whereas the Italian value
set was used for scoring the EQ-5D-5L index.

Results: Out of the 1182 participants, 461 reported having a chronic condition, 185 identified as
caregivers, and 42 were social care users. EQ-HWB items (7.5%) showed fewer ceiling effects than
EQ-5D-5L items (34.7%). Strong correlations (rs > 0.5) were found between overlapping EQ-HWB
and EQ-5D-5L items. EQ-HWB-S and EQ-5D-5L index scores demonstrated similar discrimination
based on symptomatic chronic conditions (ES d = 0.68 vs d = 0.71), but EQ-HWB-S had slightly
higher ES for social care users (ES d = 0.84 vs d = 0.74).

Conclusions: Initial evidence supports the validity of EQ-HWB/EQ-HWB-S because outcome
measures in the Italian population. EQ-HWB-S performed comparably to EQ-5D-5L among
patients and was better in differentiating social care users. A slight decrease in discriminative
properties for caregivers was observed when transitioning from EQ-HWB to EQ-HWB-S.

Keywords: EQ Health and well-being, EQ-HWB, EQ-5D-5L, Italy, psychometrics.

VALUE HEALTH. 2024; 27(7):955-966

measures, which can
be problematic when

Measures used in economic evaluations vary significantly in the intervention’s
their descriptive systems’ content and size.! EQ-5D, the most impact spans
widely used generic preference-based measure,” is applicable different  sectors.”®

to many medical conditions.>* However, it may lack validity Another strategy is

for certain conditions, such as hearing-related conditions,” vi-
sual impairments,® severe mental health disorders,”® demen-
tia,'° and multiple sclerosis.'" There is growing recognition that
medical conditions affect not only health outcomes but also
broader aspects of quality of life (QoL), which contribute to a
sense of well-being.'> These broader aspects may not be
effectively captured by traditional health-focused measures,
which becomes especially relevant for informal caregivers or
users of social care.”® Furthermore, in elderly care, decisions
around the selection of healthcare services may prioritize well-
being improvement alongside health gains.'* This has led to
several proposed strategies for decision making when evalu-
ating new interventions. One approach is to use sector-specific

to extend a reference
health-related quality
of life (HRQoL) mea-
sure’s descriptive
system with “bolt-
ons” (ie, single-item
dimensions) relevant

e The EQ Health and Well-being, EQ-

HWB (25-item) and EQ-HWB-S (9-
item) were developed to meet the
need for a single instrument
applicable across different
beneficiaries of health and social
care services. The EQ-HWB is
intended for use in clinical practice
and population health surveys,
whereas the EQ-HWB-S is designed
for use in economic evaluations
across health, social care, and public
health.

e This study aimed to assess the

psychometric performance of the
EQ-HWB/EQ-HWB-S in the general
Italian population, including
patients, caregivers, and social care
users. It evaluated ceiling/floor
effects, convergent validity, and
discriminative ability against EQ-
5D-5L.

Results support the validity of EQ-
HWB/EQ-HWB-S as outcome
measures in the Italian population.
EQ-HWB-S performed comparably
to EQ-5D-5L among patients and
was better in differentiating social
care users. There was a slight
decrease in discriminative
properties for caregivers was
observed when transitioning from
EQ-HWB to EQ-HWB-S. This study
contributes to the growing body of
literature on the EQ-HWB/EQ-HWB-
S, highlighting its potential as a
prominent measure in health and
social care.

for a specific disease or capturing broader QoL elements.'”
However, bolt-ons have their limitations, including the need
for consistency with the parent measure’s wording and addi-
tional costs for bolt-on valuation.'®!” An alternative approach
is to develop a new generic measure relevant to health and
social care.”® This led to the development of the EQ-HWB.

1098-3015/Copyright © 2024, International Society for Pharmacoeconomics and Outcomes Research, Inc. Published by Elsevier Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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The EQ Health and Well-being (EQ-HWB) is a new measure for
health and well-being.'®-?° It consists of a 25-item profile measure
(long version, EQ-HWB) and a 9-item classifier (short version, EQ-
HWB-S). The EQ-HWB is intended for use in clinical practice and
population health surveys, whereas the EQ-HWB-S is designed for
use in economic evaluations across health, social care, and public
health. Both measures were developed to meet the need for a
single instrument applicable across different beneficiaries of
health and social care services. This development was based on
the views of health and social care users, as well as informal
caregivers. The EQ-HWB was developed in an international study
conducted across 6 countries (Argentina, Australia, China, Ger-
many, the United Kingdom, and the United States) using 4 lan-
guage versions: Argentinean Spanish, English, German, and
Simplified Chinese.'®->°

Recent research has shown that the EQ-HWB has face and
content validity in the Italian population.”!’ However, evidence
regarding its feasibility, ceiling effects, convergent validity, and
known group validity in this demographic is lacking. A study by
Monteiro et al.>> demonstrated significant convergence between
the EQ-HWB-S and EQ-5D-5L for overlapping dimensions in a
US-based study. This study also reported limited ceiling effects
for the EQ-HWB-S and demonstrated the measure’s ability to
distinguish between caregivers and non-caregivers and those
with low and high caregiver burden. After the US-based study
that used the experimental version of the EQ-HWB, the instru-
ment has undergone revisions, which included merging items,
necessitating further evaluation of EQ-HWB refinements. This
study aimed to assess the psychometric performance of the EQ-
HWBJ/EQ-HWB-S in the general Italian population, including
social care users, caregivers, and patients with health conditions
by examining response distributions, ceiling and floor effects,
convergent validity, and the ability to distinguish between
chronic health conditions, social care users, and informal
caregivers and compare it with the widely used generic measure
of health, the EQ-5D-5L.

This study, conducted from October 2020 to February 2021,
was a part of the Italian EQ-5D-5L valuation study approved by
Bocconi University’s Ethics Committee (2020-SA000136.4).2% Uti-
lizing Zoom and Lifesize for online interviews because of COVID-
19, a team of 11 Bocconi University researchers and graduate
students collected data. Managed by Pepe Research srl, the study
sought a demographically representative sample of Italy’s adult
population using quota sampling by age, gender, and geographic
location. Participants were categorized into 3 groups—people with
chronic health conditions, social care users, and caregivers—by
their self-reported responses during the interviews. They were
asked to identify their chronic conditions based on classification
from the International Classification of Diseases 11th revision.
Additionally, participants indicated their roles as informal care-
givers or social care user, the latter defined as recipients of social
assistance in the last 2 years. The interview included first
completing the EQ-5D-5L and EQ Visual Analog Scale (VAS), then a
valuation exercise, followed by socio-economic, and health-
related questions. Finally, they self-completed the EQ-HWB. For
this study, the EQ-HWB was adapted into Italian from the English
version, which included translation and content validation.?' For a
more detailed account of the overall survey methodology, readers
are referred to Finch et al.”®
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While introducing the instruments in our study, it is important
to highlight the conceptual differences between the EQ-HWB and
the EQ-5D-5L. The EQ-HWB is intended to cover a wider range of
health and well-being aspects, in contrast to the EQ-5D-5L, which
focuses on specific HRQoL dimensions.

The EQ Health and Well-being (EQ-HWB) and its shorter
version, EQ-HWB-S, are standardized measures designed to assess
health and well-being.'®>° The EQ-HWB is a 25-item profile
measure covering seven domains: activity, relationships, cogni-
tion, self-identity, autonomy, feelings, and physical sensations.
Each item is described in terms of 5 levels, which use frequency,
severity, or difficulty. The EQ-HWB-S, a shorter 9-item version,
serves primarily as a classifier for valuation purposes. Both mea-
sures aim to provide well-being assessment, for patients and
caregivers, complementing rather than replacing existing tools
such as the EQ-5D. They use a 7-day recall period, which allows
respondents to reflect on their health and well-being over the past
week. Currently, the EQ-HWB and EQ-HWB-S are Experimental
Versions, available exclusively to research collaborators, with
ongoing work to further refine and validate them for wider use.?*

The EQ-HWB-S index values originated from a UK pilot study
using the EuroQol Valuation Technology protocol, adapted spe-
cifically for this measure.?” In the pilot value set of the EQ-HWB-S,
scores range from —0.384 to 1, with 1 representing “full health
and well-being”—a broader concept than “full health” as assessed
by EQ-5D-5L. Although there is no established method for
nonpreference-based scoring of the EQ-HWB yet, ongoing meth-
odological studies are exploring this aspect.® Based on this study,
the EQ-HWB-S was calculated as a single-level summary score
(LSS) and EQ-HWB into 3 subscales: (1) activities LSS (3 items:
Day-to-day activities, Getting around inside and outside, and
Personal care) with a score range of 3 to 15, (2) Pain/Discomfort
LSS (4 items: Pain [frequency and severity] and Discomfort [fre-
quency and severity]) with a score range of 4 to 20, and (3) psy-
chosocial well-being LSS (16 items: Sleep, Exhausted, Lonely,
Unsupported, Remembering, Concentrating/thinking clearly,
Anxious, Unsafe, Frustrated, Depressed, Look Forward, Control,
Cope, Accepted, Feelgood, and Do things wanted to do) with a
score range of 16 to 80. Higher scores on the EQ-HWB LSS and its
subscales LSS indicate worse health and well-being.

The EQ-5D-5L is a generic preference-based measure designed
to measure HRQoL. It includes a 5-dimension descriptive system:
Mobility, Self-Care, Usual Activities, Pain/Discomfort, and Anxiety/
Depression.”” Each dimension offers 5 response levels, from “no
problems” to “unable to/extreme” problems, yielding 3125
possible health states. Additionally, it includes a VAS (EQ VAS), for
respondents to rate their health from zero (worst imaginable) to
100 (best imaginable).?® The EQ-5D-5L, focusing on current health
status, uses a “today” recall period. The EQ-5D-5L index score
assigns a value to each health state, with a value of 1 signifying
“full health” and 0 indicating a state of being “dead,” based on the
country-specific general population preferences.?® For this study,
the EQ-5D-5L index values were calculated using a scoring
function from Italian population-based preference weights.?>

This study involved a secondary analysis of collected data,
focusing on the measures index scores and item level, including
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Table 1. Respondent characteristics.

Demographic Characteristics (N = 1182) N (%)
Gender
Male 606 (51.3)
Female 575 (48.7)
Other 1(0.1)
Age
Overall (Mean, SD) 48.29 (16.1)
18-44 475 (40.2)
45-65 462 (39.1)
65= 245 (20.7)
Education
Primary school diploma 77 (6.5)
High school diploma (technical, professional) 637 (53.9)
Three-year degree 125 (10.6)
Specialized or single-cycle degree 269 (22.8)
Master's degree 58 (4.9)
PhD 16 (1.4)
Employment
Employed/self-employed 637 (41.2)
Student 112 (12.7)
Retired 234 (9.5)
Unemployed 92 (7.8)
Household 96 (8.1)
Other 11 (0.9)
Annual gross household salary (considering all income)
Less than €14 000 93 (7.9)
€14 000-€34 999 463 (39.2)
€35 000-€55 999 313 (26.5)
€56 000-€90 999 133 (11.3)
€91 000 or more 13 (1.1)
Rather not respond 167 (14.1)
Marital status
Unmarried 350 (29.6)
Married or living with a partner 727 (61.5)
Divorced or separated 78 (6.6)
Widowed 27 (2.3)

Clinical characteristics N (%)

Do you suffer from one or more diseases?

Yes 461 (39.0)
One disease 259 (21.9)
Two diseases 126 (10.7)
Three or more 75 (6.4)
Diseases
Arthritis 68 (5.8)
Asthma/Chronic Obstructive Pulmonary 58 (4.9)
Disorder
Cancer 32 (2.7)
Depression 54 (4.6)
Diabetes 62 (5.3)
Hepatitis 6 (0.5)
Cardiovascular Disease 136 (11.5)
Hearing issues 51 (4.3)
Multiple Sclerosis 6 (0.7)
Other diseases 291 (24.6)

Social care and caregiving N (%)

Social care users (“Have you received social assistance services from a national, local or 42 (3.6)
non-governmental body in the last 2 years?”), Yes

Caregivers (“Do you care for a family member, friend, or acquaintance who is not 185 (15.7)
self-sufficient [due to a disease]?”)

continued on next page
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Continued

EQ-HWB-S Index (Mukuria et al) 0.87 (0.12)
EQ-HWB Subscales summary scores*
EQ-HWB (pain/discomfort) 6.75 (2.53)
EQ-HWB (psychosocial health) 26.76 (8.22)
EQ-HWB (activities) 3.36 (1.09)
EQ-5D-5L index (Finch et al) 0.93 (0.11)

EQ VAS 81.83 (13.53)

EQ-HWB-S Index (111111111)
EQ-5D-5L Index (11111)

JULY 2024

(0.11-1.00) 0.90 1
(4-17) 6 4
(16-64) 25 20
(3-12) 3 3
(—0.23-1) 0.96 1
(20-100) 85 90

88 (7.5)

410 (34.7)

EQ-HWB Act indicates EQ Activities LSS; EQ-HWB, EQ Health and Well-being; EQ-HWB-S, EQ Health and Well-being short form; EQ-HWB PD, EQ pain/discomfort level
summary score; EQ-HWB MH, EQ psychosocial LSS; HRQL, Health-Related Quality of Life.
*EQ-HWB subscales and EQ-HWB-S LSS have been scored as level summary scores, EQ-5D-5L with utility values set for Italy and EQ-HWB-S with pilot data utility value set

for the United Kingdom. More details on scoring in Methods.

response pattern distributions, ceiling/floor effects, correlation
strength between related items/constructs, and known-group
comparison. Respondent characteristics were detailed using
descriptive statistics. Continuous variables were reported as
means and standard deviations (SD), whereas categorical vari-
ables were presented as frequencies and proportions. With 1182
participants, the sample size surpassed Fayer’s minimum
requirement of 100 for validity studies.*® The analyses were
carried out using SAS Version 9.4 and RStudio Version 2021.09.

Floor/ceiling effects were evaluated both at the item and
measure level, to determine their potential impact on the
sensitivity to changes over time or differences between groups.!
Response patterns were analyzed using absolute and relative
frequencies for each item level.>”> A floor/ceiling effect at the
item level was identified if 50% of respondents reported “no
problems” for an item.*> At the instrument level, a floor/ceiling
effect was considered if 15% of respondents achieved the highest
possible score.®! Because the ceiling effect depends on the
health status of the sample,** we expected some ceiling effects
in this general population. Based on previous research, we hy-
pothesized that items on the EQ-HWB-S would exhibit lower
ceiling effects than those on the EQ-5D-5L.%° Ceiling effects were
further examined among those reporting full health on the
EQ-5D-5L.

Convergent validity, assessed through correlation analyses,
evaluated the strength of the relationship between measures.>
The correlation between EQ-HWB and EQ-5D-5L scores, as well
as individual items, was examined using Spearman rank-order
correlation. The interpretation of correlations (r;) followed
Cohen’s guidelines: strong (=0.50), moderate (0.30-0.49), weak
(0.10-0.29), and none (<0.10), with strong correlations suggesting
related concepts measured by the measures.’® We expected
moderate-to-strong correlations between overlapping
dimensions, such as EQ-HWB’s item “Getting around inside and
outside” and EQ-5D-5L’s “Mobility,” or EQ-HWB'’s “Activities” and
EQ-5D-5L’s “Usual activities.” Furthermore, we anticipated at least
moderate correlations between EQ-5D-5L and EQ-HWB-S index
scores.

Known-group comparison was used to evaluate the ability of
individual items and aggregate scores (such as LSS sub-scales,
index) to differentiate between groups that were expected to
vary in terms of disease presence, social care use, and caregiver
status.®” Groups were identified by presence of self-reported
chronic health conditions, having symptomatic chronic health
conditions, recent social care usage, and caregiver role.”? We
hypothesized that individuals with chronic health conditions,
social care users, and caregivers would report lower index scores
on both EQ-5D-5L and EQ-HWB-S, as well as higher scores on
the HWB LSS, indicative of poorer health and well-being
compared with those not in these groups. We further
compared the EQ-HWB-S index and subscale LSS scores with the
EQ-5D-5L index scores and EQ VAS in terms of ES. Effect sizes
(ES) for each known-group were determined with the thresh-
olds: small (d = 0.2), medium (d = 0.5), large (d = 0.8), and very
large (d = 1.40).>% To calculate 95% confidence intervals, we
applied bias-corrected and accelerated (BCA) bootstrap method
using R’s bootES package, involving 2000 replications with
replacement for resampling.*®

The study sample included 1182 respondents, with 461 (39%)
indicating the presence of 1 or more chronic conditions, 185
(15.7%) serving as caregivers, and 42 (3.5%) utilizing social care
services in the previous 2 years (Table 1, with detailed
demographic characteristics of social care users and carers are
provided inAppendix Tables S3 and S4 in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2024.03.002). Of the total
sample, 606 (48.7%) were male, and the mean age was 48.3 (SD
16.1) years old. The 3 most common self-reported health condi-
tions among the respondents were cardiovascular disease (n =
136, 11.5%), diabetes (n = 62, 5.2%), and asthma/chronic obstructive
pulmonary disorder (n = 58, 4.9%). The mean EQ-5D-5L index
scores were 0.93 (SD 0.11), and the EQ-HWB-S index score was
0.87 (SD 0.12). The EQ-HWB subscales scored were as follows:
Psychosocial health LSS 26.76 (SD 8.22), Pain/Discomfort LSS 6.75
(SD 2.53), and Activities LSS 3.36 (SD 1.09).
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Table 2. Distribution of EQ-HWB responses among respondents reporting full health on EQ-5D.

EQ-HWB Item Response (N = 410)
N (%) N (%) N (%) N (%)
No difficulty Slight difficulty Some difficulty Much difficulty

See 331 (80.7) 61 (14.9) 18 (4.4) 0 (0.0) 0 (0.0)
Hear 377 (91.9) 25 (6.1) 6 (1.5) 2 (0.5) 0 (0.0)
Getting around inside and outside* 408 (99.5) 2 (0.5) 0 (0.0 0 (0.0) 0 (0.0
Day-to-day activities*® 400 (97.6) 8 (2.0 1(0.2) 1(0.2) 0 (0.0)
Personal care 406 (99.0) 3(0.7) 1(0.2) 0 (0.0) 0 (0.0)

None of Only occasionally Sometimes Often Most of

the time the time
Sleep 343 (83.7) 38(9.3) 26 (6.3) 3(0.7) 0 (0.0)
Exhausted* 387 (94.4) 19 (4.6) 4 (1.0) 0 (0.0) 0 (0.0)
Lonely* 280 (68.3) 87 (21.2) 38 (9.3) 5(1.2) 0 (0.0)
Unsupported 304 (74.2) 72 (17.6) 31(7.6) 2 (0.5) 1(0.2)
Remembering 269 (65.6) 100 (24.4) 37 (9.0) 4 (1.0) 0 (0.0)
Concentrating/thinking clearly* 291 (71.0) 65 (15.9) 51 (12.4) 3(0.7) 0 (0.0)
Anxious* 275 (67.1) 91 (22.2) 42 (10.2) 2 (0.5) 0 (0.0)
Unsafe 325 (79.3) 51 (12.4) 27 (6.6) 7 (1.7) 0 (0.0)
Frustrated 308 (75.1) 62 (15.1) 37 (9.0) 3(0.7) 0 (0.0)
Depressed* 329 (80.2) 49 (12.0) 25 (6.1) 6 (1.5) 1(0.2)
Look Forward 388 (94.6) 15 (3.7) 6 (1.5) 1(0.2) 0 (0.0)
Control* 213 (52.0) 111 (27.1) 61 (14.9) 22 (5.4) 3(0.7)
Cope 236 (57.6) 102 (24.9) 59 (14.4) 12 (2.9) 1(0.2)
AcceptedT 3(0.7) 3(0.7) 11 (2.7) 98 (23.9) 295 (72.0)
Feel goodJr 1(0.2) 12 (2.9) 126 (30.7) 271 (66.1) 0 (0.0)
Do things wanted to do' 2 (0.5) 15 (3.7) 55 (13.4) 146 (35.6) 192 (46.8)
Pain (frequency) 277 (67.6) 90 (22.0) 42 (10.2) 1(0.2) 0 (0.0)

No Mild Moderate Severe Very Severe

Pain (severity)* 276 (67.3) 109 (26.6) 22 (5.4) 3(0.7) 0 (0.0)

None of the time

Sometimes Often Most of the time

Only occasionally

Discomfort (frequency) 347 (84.6) 42 (10.2) 19 (4.6) 2 (0.5) 0 (0.0)
No Mild Moderate Severe Very Severe
Discomfort (severity) 348 (84.9) 55 (13.4) 7(1.7) 0 (0.0) 0 (0.0)

EQ-HWB indicates EQ Health and Well-being; EQ-HWB-S, EQ Health and Well-being Short.

*Part of the E-HWB-S.
Reverse coded for summary score.

Floor and Ceiling Effects

Most of EQ-HWB items (17 out of 25) and 6 out of 9 EQ-HWB-S
items, along with all the EQ-5D-5L items, exhibited ceiling effects
(Appendix Table S1 in Supplemental Materials found at https://doi.
org/10.1016/j.jval.2024.03.002). More specifically, the proportion of
respondents opting for the highest response option (no problem or
equivalent) varied greatly for different items. For EQ-HWSB, this
proportion ranged from 37.3% for item “Do things wanted to do,” to
94.8% for “Personal Care.” For the EQ-5D-5L, the range was between
56.7% for “Pain/Discomfort” and 95.7% for “Self-care.”

Regarding conceptually overlapping items, in EQ-HWB 39.4% of
respondents classified “Pain frequency” and 38.9% classified “Pain
severity” as “no problem,” whereas 56.8% reported no problems
with “Pain/Discomfort” on the EQ-5D-5L. In contrast, a greater
number of respondents reported “no problems” with “Discomfort
frequency” (72.4%) and “Discomfort severity” (71.5%) in the
EQ-HWB items. Fewer respondents reported “no problem” on
the EQ-HWB equivalent “Anxious” (46.5%) item compared with
the EQ-5D-5L item “Anxiety/Depression” (58.7%). In contrast, the
EQ-HWB item “Depressed” had a higher proportion of
respondents (68.4%) choosing the “no problem” option.
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Table 2. Correlation coefficients between EQ-5D-5L and EQ-HWB items.

EQ-HWB

See

Hear

Getting around inside and
outside*

Day-to-day activities*
Personal care

Sleep

Exhausted*

Lonely*

Unsupported
Remembering
Concentrating/ thinking
clearly*

Anxious*

Unsafe

Frustrated

Depressed*

Look Forward
Control*

Cope

Accepted

Feel good

Do things wanted to do
Pain (frequency)

Pain* (severity)
Discomfort (frequency)

Discomfort (severity)

Mobility

0.36

0.28

0.05

0.11

0.33

0.30

0.16

0.16

Self-C:e

0.07

0.33

0.31

0.18

0.18

0.04

0.08

0.09

0.03

0.05

0.08

0.07

0.10

0.13

0.09

0.09

0.04

0.07

0.10

0.20

0.20

0.10

0.10

Usual

Activities

0.38

0.23

0.22

0.29

0.28

0.22

0.21

Pain/

Discomfort

0.29

0.32

0.24

0.14

0.15

0.15

0.12

0.11

0.11

0.11

0.11

0.01

0.10

0.11

0.22

0.22

0.05

0.14

0.12

0.17

0.19

Depression

0.11

0.28

0.18

0.16

0.40

0.34

0.28

0.16

0.26

EQ-HWB=EQ Health and Well-being; EQ-HWB-S=EQ Health and Well-being Short; all results are p <.0001.

* part of the EQ-HWB-S

Correlation coefficient

(Cohen's)
none <0.10
weak 0.10-0.29
moderate

strong >0.50-1

0.30-0.49
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Correlation coefficient between EQ-HWB and EQ-5D-5L.

EQ- EQ-5D- EQ VAS EQ-HWB EQ-HWB  EQ-HWB

HWB-S 5L Index

Pain/Discomfort ~ Psychosocial  Activities

Index LSS health LSS LSS

EQ-HWB-S Index

EQ-5D-5L Index

EQ VAS 1.00

EQ-HWB (pain/discomfort) -0.41 1.00

EQ-HWB (psychosocial -0.33 0.40 1.00

health)

EQ-HWB (activities) -0.37 0.38 0.27 1.00

EQ-HWB = EQ Health and well-being, EQ-HWB-S = EQ Health and well-being short form. LSS = Level Summary Score; EQ-HWB

subscales have been scored as level summary scores, EQ-5D-5L with utility values set for Italy and EQ-HWB-S with pilot data utility
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value set for UK. More details on scoring in Methods.

Correlation
coefficient (Cohen's)
none <0.10
weak 0.10-0.29
moderate  0.30-0.49

strong >0.50-1

At the instrument level, the EQ-HWB-S did not show a ceiling
effect, with only 88 respondents (7.5%) reporting full health and
well-being compared with the EQ-5D-5L in which 410
respondents (34.7%) reported full health. Among these 410
individuals who reported full health on the EQ-5D-5L, certain EQ-
HWB items still demonstrated a ceiling effect. Nonetheless, some
items were endorsed for having at least some problems; for
example, 48.1% of respondents reported feeling at least
occasionally that they had “No Control” of their life (Table 2). No
floor effect was detected.

Convergent validity was evidenced by the strength of corre-
lation between EQ-HWB and EQ-5D-5L items (Table 3). As ex-
pected, strong correlations were observed between conceptually
similar items, specifically: EQ-HWB “Getting around inside and
outside” and EQ-5D “Mobility” (rs = 0.61), EQ-HWB “Day-to-day
activities” and EQ-5D “Usual Activities” (rs = 0.53), and EQ-HWB
“Personal Care” and EQ-5D “Self-care” (rs = 0.51). The strongest
correlation was found between EQ-HWB item “Remembering” and
EQ-5D-5L item “Anxiety/Depression” (rs = 0.66), whereas the
weakest correlation was between EQ-HWB items “Frustrated” and
“Accepted” and EQ-5D-5L items (Mobility, Self-care, Usual
Activities, and Pain/Discomfort) all with ry < 0.1.

Notably, EQ-5D item Anxiety/Depression showed a strong cor-
relation with EQ-HWB items “Remembering” (r; = 0.66) and
“Anxious” (rs = 0.50), whereas having only a moderate correlation
with the item “Depressed” (rs = 0.28). Similarly, EQ-5D item “Pain/
Discomfort” had a strong correlation with EQ-HWB items “Pain

severity” (rs = 0.55) and “Pain frequency” (rs = 0.60), whereas
it was weakly correlated with EQ-HWB “Discomfort frequency”
(rs = 0.17) and “Discomfort severity” (rs = 0.19). At the instrument
level (Table 4), moderate to strong correlations were observed
between EQ-HWB-S index and EQ-5D-5L (rs = 0.60) and EQ VAS
(rs = 0.43). Out of EQ-HWB subscales, Pain/Discomfort LSS showed
strongest correlation with EQ-5D-5L (rs = —0.66), whereas EQ-
HWB-S index with Psychosocial LSS (rs = —0.78). All correlation
coefficients were statistically significant (P <.001).

Both EQ-HWB/EQ-HWB-S and EQ-5D-5L items showed similar
performance in differentiating among individuals with and
without chronic health conditions, with ES ranging from 0.2 to 0.5
(Appendix Table S2 in Supplemental Materials found at https://
doi.org/10.1016/j.jval.2024.03.002). The EQ-HWB items demon-
strating the highest ES in differentiating individuals with symp-
tomatic health conditions from the healthy group were: Getting
around inside and outside, Day-to-day activities, Pain frequency
and severity, and Discomfort frequency and severity. Corre-
sponding EQ-5D-5L items showing similar distinctions included
were Mobility, Usual Activities, Pain/Discomfort.

In terms of index scores, both EQ-HWB-S and EQ-5D-5L
showed comparable discriminatory power based on the pres-
ence of symptomatic chronic conditions (ES d = 0.68, 95% Cl 0.55-
0.81 for EQ-HWB-S vs d = 0.71, 95% Cl 0.60-0.81 for EQ-5D-5L), as
shown in Tables 5 and 6. When evaluating individual self-reported
chronic health conditions, both the EQ-HWB-S and EQ-5D-5L in-
dex scores exhibited similar small to medium ES, ie, 0.2 to 0.5
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Mean scores for EQ-HWB and EQ-5D-5L by caregiver status and comorbidities.

Caregiver No 997 0.88 (0.12)
Yes 185 0.86 (0.11)
Social care user No 1140 0.88 (0.12)
Yes 42 0.78 (0.18)
Any disease Yes 461 0.84 (0.15)
No 721 0.90 (0.09)
Arthritis Mild/ asymptomatic 33 0.83 (0.13)
Moderate 31 0.79 (0.21)
Severe 4 0.48 (0.36)
Asthma/COPD Mild/ asymptomatic 24 0.85 (0.14)
Moderate 29 0.85 (0.16)
Severe 5 0.60 (0.23)
Cancer Mild/ asymptomatic 13 0.85 (0.12)
Moderate 13 0.82 (0.16)
Severe 6 0.86 (0.06)
Depression Mild/ asymptomatic 34 0.75 (0.19)
Moderate 18 0.62 (0.22)
Severe 2 0.28 (0.15)
Diabetes Mild/ asymptomatic 21 0.85 (0.13)
Moderate 36 0.83 (0.15)
Severe 5 0.89 (0.08)
Hearing issue Mild/ asymptomatic 32 0.80 (0.17)
Moderate 15 0.82 (0.18)
Severe 4 0.57 (0.31)
Cardiovascular Mild/ asymptomatic 73 0.87 (0.11)
disease
Moderate 52 0.81 (0.15)
Severe 11 0.88 (0.11)
Other diseases Mild/ asymptomatic 102 0.88 (0.09)
Moderate 153 0.82 (0.15)
Severe 36 0.66 (0.22)

JULY 2024
0.93 (0.11) 26.47 (8.11) 6.71 (2.52) 3.37 (1.12)
0.93 (0.08) 28.29 (8.62) 6.94 (2.54) 3.30 (0.82)
0.93 (0.10) 26.57 (8.14) 6.68 (2.46) 3.33(1.02)
0.85 (0.22) 31.76 (8.87) 8.66 (3.35) 3.97 (2.15)
0.88 (0.15) 27.65 (9.12) 7.81(2.78) 3.69 (1.50)
0.96 (0.06) 26.18 (7.53) 6.07 (2.08) 3.14 (0.60)
0.90 (0.10) 26.90 (9.02) 7.54 (2.76) 3.51 (1.06)
0.82 (0.17) 27.61 (10.42) 9.25 (2.70) 4.06 (2.14)
0.62 (0.34) 39.50 (17.36) 11.75 (4.64) 7.25 (4.34)
0.92 (0.07) 25.91 (8.09) 8.79 (2.90) 3.58 (1.38)
0.89 (0.16) 28.86 (11.41) 8.34 (2.64) 3.41 (1.70)
0.72 (0.26) 33.60 (17.21) 14.20 (2.04) 5.00 (1.00)
0.86 (0.31) 25.46 (8.09) 7.00 (1.47) 3.61 (1.93)
0.90 (0.08) 27.07 (7.81) 8.53 (3.38) 4.23 (1.87)
0.88 (0.08) 25.50 (8.16) 8.16 (2.78) 3.16 (0.40)
0.80 (0.21) 33.79 (8.82) 9.44 (2.86) 4.29 (2.276)
0.77 (0.18) 41.61 (11.42) 9.38 (3.69) 4.61 (2.00)
-0.12 (0.16) 49.00 (4.24) 10.50 (0.70) 7.50 (6.36)
0.88 (0.14) 23.95 (7.17) 7.52 (2.56) 3.52 (0.87)
0.87 (0.16) 26.61 (8.59) 8.50 (2.90) 4.25 (2.08)
0.93 (0.07) 22.60 (3.78) 7.20 (0.83) 3.80 (1.09)
0.85(0.18) 27.50 (9.32) 8.53 (2.73) 4.18 (2.24)
0.89 (0.14) 27.73 (10.62) 7.60 (2.26) 4.00 (2.17)
0.74 (0.23) 44.50 (16.90) 10.50 (6.40) 5.50 (2.64)
0.90 (0.1) 25.39 (7.69) 7.17 (2.51) 3.47 (1.42)
0.86 (0.19) 28.03 (9.59) 8.11 (2.59) 3.90 (1.63)
0.90 (0.16) 24.54 (8.58) 6.54 (2.54) 3.54 (0.82)
0.93 (0.07) 25.85 (7.65) 6.86 (2.44) 3.32(0.78)
0.87 (0.12) 29.56 (9.85) 8.19 (2.62) 3.72 (1.34)
0.72 (0.29) 33.36 (11.18) 10.33 (3.48) 5.80 (2.98)

Note. EQ-HWB subscales have been scored as level summary scores, EQ-5D-5L with utility values set for Italy and EQ-HWB-S with pilot data utility value set for UK. More

details on scoring in Methods.

EQ-HWB indicates EQ Health and Well-being, EQ-HWB-S, EQ Health and Well-being short form. LSS, Level Summary Score.

across conditions, except when distinguishing between those with
and without depression, in which both measures revealed a very
large ES (d >1.4). Among the EQ-HWB LSS subscales, sensitivity
varied depending on the condition; for example, the EQ-HWB
Psychosocial LSS was most sensitive to depression, showing a
large ES (d = 1.35, 95% Cl 0.98-1.12), whereas the Pain/Discomfort
LSS was most sensitive to asthma/COPD with a large ES (d = 0.97,
95% C1 0.64-1.30). The Activities LSS subscale was most sensitive to
respondents with hearing issues with large ES (d = 0.85, 95% Cl
0.31-1.4).

The EQ-HWB-S index score demonstrated a slightly higher ES
than the EQ-5D-5L index score when differentiating between
social care users and non-users (ES d = 0.84, 95% Cl 0.40-1.30 vs
d = 0.74, 95% CL 0.16-1.33). Differences in index scores for both

EQ-5D-5L and EQ-HWB-S based on caregiver status were trivial
(ES d < 0.2), whereas small ES was noted for EQ-HWB
Psychosocial LSS subscale (d = 0.22, 95% Cl 0.06-0.38).

This study is among of the first to provide evidence on the
psychometric properties of the revised experimental version of
EQ-HWB/EQ-HWB-S in comparison with the EQ-5D-5L. Initial
evidence supports the validity of the EQ-HWB/EQ-HWB-S as an
outcome measure. Our findings showed that the EQ-HWB-S had
fewer respondents reporting ceiling effects than the EQ-5D-5L,
likely because of its broader coverage of health and well-being
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Effect Sizes for EQ-HWB and EQ-5D-5L index scores based on caregiver status, chronic conditions, and social care users.

EQ-HWB-S

Index score

Group
-0.14 -0.02
Caregivers 185
(-0.30, 0.01) (-0.16, 0.10)
-0.84 -0.74
Social Care users 42
(-1.30,-0.39) (-1.33,-0.16)
Chronic condition -0.56 -0.70
461
(any) (-0.67, -0.44) (-0.79, -0.60)
Symptomatic -0.68 -0.71
310
condition (any) (-0.81, -0.55) (-0.81, -0.60)
-0.77 -0.78
Arthritis 67
(-1.16,-0.38) (-1.16, -0.40)
-0.38 -0.37
Asthma/COPD 58
(-0.77,-0.03) (-0.73,-0.04)
-0.31 -0.46
Cancer 32
(-0.73,0.02) (-1.16, -0.03)
Depression 54
-0.29 -0.48
Diabetes 62
(-0.59,-0.01) (-0.84, -0.15)
Cardiovascular -0.24 -0.47
136
disease (-0.44, -0.05) (-0.70, -0.24)
-0.79 -0.73
Hearing issue 51
(-1.24,-0.34) (-1.17,-0.29)

EQ-5D-5L

Index score

EQ-HWB EQ-HWB EQ-HWB

Pain/discomfort Activities

Psychosocial

subscale LSS subscale LSS subscale LSS

022 0.09 -0.06
(0.06,0.38) (-0.06, 0.25) (-0.17,0.08)
0.64 0.79 0.59
(0.32,0.97) (0.38, 1.20) (0.07,1.21)
0.18 0.73 052
(0.06,0.30) (0.60, 0.85) (0.41,0.62)
0.45 0.89 0.61
(0.30, 0.60) (0.73, 1.04) (0.51,0.70)
0.16 0.78 0.62
(-0.13, 0.48) (0.49, 1.08) (0.19, 1.04)
0.17 0.97 025
(-0.16,0.52) (0.64, 1.30) (-0.07, 0.66)
-0.08 0.4 0.40
(-0.39, 0.28) (0.09,0.82) (-0.08, 1.01)
-0.18 055 0.60
(-0.40, 0.09) (0.28,0.83) (0.2, 1.00)
-0.06 033 030
(-0.28,0.13) (0.15,0.52) (0.07,0.54)
027 0.69 0.85
(-0.01, 0.66) (0.36, 1.03) (031, 1.42)

EQ-HWB = EQ Health and well-being, EQ-HWB-S = EQ Health and well-being short form. LSS = Level Summary Score; EQ-HWB

subscales have been scored as level summary scores, EQ-5D-5L with utility values set for Italy and EQ-HWB-S with pilot data utility

value set for UK. More details on scoring in Methods.

Effect Size

none <0.20

small 0.20-0.49
medium 0.50-0.79

large 0.80-1.39

dimensions. The EQ-HWB-S, with its 9 items, may capture health
states more comprehensively than the 5-item EQ-5D-5L. More-
over, the difference in the number of items—9 in the EQ-HWB-S vs
5 in the EQ-5D-5L—also contributes to the lower incidence of
maximum score reporting in the EQ-HWB. The observed ceiling
effect in the EQ-5D is consistent with previous studies showing
more pronounced ceiling effects in general public samples, which
typically have better health status.>* Prior research found that
between 31% to 63% of general public sample participants re-
ported “11111” (full health) on the EQ-5D-5L descriptive system.>
Thus, our finding of 35% lies at the lower bound of the range.

A high degree of convergence was observed across conceptu-
ally related EQ-HWB items and EQ-5D, which supports EQ-HWB
measures’ construct validity.>> Considering that the EQ-HWB
and EQ-5D-5L share concepts, with items covering mobility, ac-
tivities, pain, anxiety, and depression in both measures, a signif-
icant level of overlap was expected. Indeed, moderate to strong
correlations were found. However, there are conceptual difference
in items such as “Mobility.” Although the EQ-5D-5L specifically
asks about an individual’s ability to walk, the EQ-HWB’s approach
to mobility is broader, encompassing not only walking but also
the ability to get around with or without aids. This distinction
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reflects that the EQ-HWB’s Mobility domain potentially offers a
more comprehensive assessment, which may be more relevant for
the older population. Some EQ-HWB items that were not corre-
lated with EQ-5D-5L indicated that the EQ-HWB covers wider
aspects of health and well-being, which may be relevant for
broader QoL, such as social care and evaluating the impact on
caregivers, despite these concepts not being considered necessary
by health technology agencies that solely focus on health.??

Interestingly, there were some differences in how the EQ-HWB
items related to equivalent composite items in the EQ-5D-5L. The
development of the EQ-HWB aimed to avoid combining concep-
tually different aspects, such as anxiety and depression or pain
and discomfort. The EQ-5D item Anxiety/Depression correlated
strongly with the EQ-HWB item Anxiety, but weakly with
Depression. Similar trends were observed for the other EQ-5D-5L
composite item, Pain/Discomfort, showing a strong correlation
with EQ-HWB items’ Pain (severity and frequency) and weak
correlation with Discomfort (frequency and severity). These re-
sults support recent studies suggesting that EQ-5D’s composite
dimensions are inherently ambiguous and that the EQ-5D-5L Pain/
Discomfort item is mainly endorsed to report pain.*® Additionally,
discomfort is not solely pain-related; it is an umbrella term
encompassing around 100 different non-pain physical sensations,
mental problems, or feelings.”*> Moreover, the distinct recall
periods of the 2 instruments potentially contribute to these vari-
ations. The EQ-5D-5L assesses health based on the day of
administration, offering a “today’™ perspective, whereas the EQ-
HWB uses a 7-day recall period, providing view of health and
well-being over a week. This difference in recall periods may
suggest that respondents might report varying levels of anxiety
and depression over the previous week, as opposed to their state
on the day of the survey. Furthermore, prior research has shown
that the level of agreement between reported health states can be
particularly low for the Anxiety/Depression dimension when
different recall periods are used.**> Our study supports the notion
that using separate items for anxiety, depression, physical pain,
and physical discomfort in the EQ-HWB may be more appropriate
for capturing these concepts, especially when considering their
variability over time.

An intriguing finding was the strongest correlation between
EQ-5D-5L item Anxiety/Depression and EQ-HWB item Remem-
bering. Although anxiety and depression are distinct concepts
from memory, symptoms of depression are closely associated with
subjective memory complaints rather than actual memory per-
formance.**** Furthermore, depressive symptoms have been well
documented as one of the candidate explanations for a weak
relationship between self-assessment of memory and actual
memory performance.’®

In terms of known-groups, EQ-HWB/EQ-HWB-S and EQ-5D-5L
items performed similarly, yielding small to medium ES, ie, 0.2 to
0.5 among those with and without chronic health conditions and
social care users. The EQ-HWB LSS was the only measure able to
differentiate caregivers and non-caregivers with small ES. These
results indicate moving from EQ-HWB to EQ-HWB-S entails a loss
of a small magnitude in discriminative properties for caregivers,
and there is some merit in EQ-HWB measure subscales. In a recent
study comparing the EQ-HWB-S and EQ-5D-5L measures in the
United States, the discriminative ability of EQ-HWB-S was notably
higher in differentiating between caregiver and noncaregiver
populations, in contrast to its performance observed in an Italian
cohort.?? This observation may be influenced by cultural differ-
ences in the perception and practice of caregiving. In Italy, the
strong tradition of familial bonds and mutual support within
families could lead to a different caregiving experience, potentially
perceived as a natural part of family life. Conversely, in the United
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States, where individualistic values are more pronounced, care-
givers might experience caregiving roles differently. In future
research, it would be valuable to explore various known group
validity anchors for the assessment of psychometric properties of
different measures in caregivers, particularly in their ability to
differentiate caregivers based on caregiver burden.

There are limitations to this study that need to be acknowl-
edged. First, its cross-sectional design restricts the ability to assess
the measures’ sensitivity to changes over time, a key aspect for
evaluating health conditions and interventions in the health
sector. The interviewer-assisted mode of administration might
have influenced responses because research indicates that self-
completion often yields lower well-being and health status
scores, particularly among women.”” Social desirability bias may
also have played a role.*® The recruitment aimed to broadly
represent the Italian adult population but may not fully capture
the diverse experiences of social care users and caregivers. Group
categorization—chronic health condition, caregivers, and social
care users—was based on self-reported data, which, although
common in health research, can introduce biases without medical
record verification. Moreover, the relatively small caregiver and
social care user sample sizes may affect the study’s validity results,
although the sample provides a reasonable basis for preliminary
exploration in the Italian context. Future research with larger
sample sizes is recommended. Furthermore, the EQ-HWB was
completed at interviews' end, potentially affecting responses
because of fatigue. The EQ-HWB-S value set, derived from a UK
pilot study, may not reflect Italian population preferences. Addi-
tionally, the correlations between EQ-5D-5L and EQ-HWB/EQ-
HWB-S items should be interpreted with caution because of po-
tential shared method variance or measurement error.* Finally,
we must highlight that the EQ-HWB currently holds the status of
an experimental measure. This designation implies that aspects of
the instrument, including its wording and response options, may
change with ongoing validation and research.

In conclusion, our study provides initial evidence supporting
the validity of EQ-HWB/EQ-HWB-S as an outcome measure for
the Italian population. The results suggest a high degree of
convergence between conceptually related EQ-5D and EQ-HWB
items. The EQ-HWB-S performed comparably to EQ-5D-5L
among patient groups and was better in differentiating social
care users. A slight decrease in discriminative properties for
caregivers was observed when transitioning from EQ-HWB to EQ-
HWB-S. Further research is needed to fully assess the perfor-
mance of these measures in caregivers, especially using different
anchors for caregiver burden. Additionally, further investigation is
needed to evaluate EQ-HWB’s performance in contexts beyond
health, particularly in relation to social care and support services.
Overall, this study contributes to the growing body of literature
on the psychometric properties and performance of EQ-HWB/EQ-
HWAB-S, underscoring its potential as a valid measure for use in
health and social care.

Author disclosure forms can be accessed below in the
Supplemental Material section.

Supplementary data associated with this article can be found in the
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