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Abstract

INTRODUCTION: This study aims to assess the feasibility, acceptability, and valid-
ity of EQ-5D instrument administration methods and proxy selection for evaluating
health-related quality of life (HRQoL) in dementia populations. EQ-5D is a widely used
measure of HRQoL and is recommended by the National Institute for Health and Care
Excellence for cost-effectiveness analyses of health interventions.

METHODS: Individual-level data from three trials were analyzed separately to evalu-
ate missing datarates, inter-rater agreement, responsiveness, and predictors of EQ-5D
(EQ-5D-3L and EQ-5D-5L) dimensions and index values. The study used psychometric
analyses, correlations, and multivariate linear regression models to evaluate EQ-5D
dimension reports. Reports from both people with dementia (PwD) and proxies were
compared to assess reliability across different settings and proxy types.

RESULTS: Proxy-reported EQ-5D achieved higher completion rates compared to
reports from PwD, with proxies showing greater responsiveness to changes in symp-
tom scores over time. Face-to-face instrument administration for informal proxies was
favored over postal methods, and proxy selection was found to be crucial, with informal
proxies recommended for community-dwelling PwD and staff proxies for institution-
alized populations. Inter-rater agreement was strongest for the “mobility” dimension,
with differences in reporting by dimension. Novel guidelines on integrating EQ-5D data
reported by PwD and proxies are proposed. Combining self- and proxy-reported data
to generate an integrated utility score potentially reflects a more holistic perspective
and may enhance the accuracy of HRQoL assessment, compared to relying solely on
one respondent’s reports.

DISCUSSION: The importance of careful administration and proxy selection for
HRQoL data collection and application in dementia trials and studies is highlighted.
These findings have implications for informing economic evaluations of dementia
interventions, emphasizing the potential need for tailoring approaches to HRQoL
assessment based on the residential status of the PwD.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.
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1 | BACKGROUND

Dementia is a complex neurodegenerative condition, requiring val-
idated instruments to assess core outcomes including cognition,
behavior/mood, and function.’ 3

Health-related quality of life (HRQoL) instruments play a piv-
otal role in dementia research. Researchers must choose between
dementia-specific measures, like the Dementia Quality of Life
(DEMQOL) scale® and the Quality of Life in Alzheimer’s Disease (QOL-
AD) scale,® which capture dementia-specific experiences, and generic
instruments, like EQ-5D, which offer broader comparability but may
lack detail. There are additional measures such as DEMQOL Utility
Score (DEMQOL-U) and Alzheimer’s Disease Five Dimensions (AD-
5D), but EQ-5D remains the focus of this study due to its widespread
use in economic evaluations.

EQ-5D is recommended by the National Institute for Health
and Care Excellence (NICE)® for use in economic evaluations in
the UK. Despite its broad use, EQ-5D faces challenges in reli-
ability and consistency with dementia populations. While EQ-5D
is feasible and acceptable in this context, these limitations high-
light the importance of further investigation to ensure its suitabil-
ity and validity for HRQoL assessment in dementia populations.”~?
Therefore, EQ-5D (EQ-5D-3L and EQ-5D-5L) remains the focus of
this study. Our previous systematic review examined the conver-
gent validity of EQ-5D, focusing on relationships between EQ-5D
scores and dementia symptom outcomes.> While some correlations
were identified, evidence specific to individual EQ-5D dimensions is
limited.

NICE'’s reference case states that HRQoL should be provided by
patients, but proxy reports are acceptable when direct collection
is not possible.’% Challenges in collecting HRQoL data from people
with dementia (PwD) stem from cognitive impairments, leading to

dementia, EQ-5D, health-related quality of life, patient-reported outcomes, proxy report, psycho-

* The EQ-5D is a widely used measure in dementia trials, but challenges like missing
data and discrepancies in inter-rater agreement highlight complexities in assessing
health-related quality of life (HRQoL), especially in advanced stages.

* This study empirically examines the feasibility, acceptability, and validity of EQ-5D

data from people with dementia and proxies, using individual-level data from three

* Recommendations are provided to improve data collection practices, enhancing the
reliability of HRQoL assessments in clinical trials for dementia interventions.

* Optimized proxy selection criteria and administration methods tailored to residen-
tial status can improve HRQoL assessments, supporting more accurate economic
evaluations and better-informed care decisions.

reliance on proxy assessments.” Proxies can be informal (family or
friends) or formal (caregivers or professionals). Differences between
self and proxy assessments are recognized, with PwD often providing
more optimistic HRQoL reports.»?11 Recognizing that comprehensive
HRQoL assessment includes both objective and subjective aspects of
health,'2 high-quality, accurate HRQoL data are essential for analy-
ses. Additional challenges include instrument administration methods
and proxy selection, based on PwD cognitive impairment and residen-
tial status. Currently, no guidelines exist for HRQoL data collection in
dementia populations.

The primary aim of this study is to provide targeted recommenda-
tions for optimizing the collection of HRQoL data in populations with
dementia. To achieve this, the study examines the feasibility, accept-
ability, and suitability of EQ-5D administration and proxy reporting
in dementia contexts by analyzing individual-level data from existing
dementiatrials that collected EQ-5D. This analysis seeks to explore the
specific challenges associated with HRQoL data collection in demen-
tia populations via the EQ-5D instrument, addressing gaps identified
in our previous systematic review, which found limited evidence at the
EQ-5D dimension level. The study is guided by the following research

questions:

1. Feasibility and acceptability issues:
Analysis: Evaluate missing data, administration methods, and
floor/ceiling effects to assess data collection processes.

2. Discrepancies between PwD and proxy reports:
Analysis: Inter-rater agreement analysis to identify discrepancies
between PwD and proxy reports across EQ-5D dimensions.

3. Factors influencing EQ-5D utility scores:
Analysis: Multivariate linear regression to determine factors influ-
encing EQ-5D utility scores and variations in HRQoL data.

4. Responsiveness to changes in dementia symptoms:
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Analysis: Evaluate sensitivity of PwD and proxy reports to symptom
changes over time.

Together, these analyses aim to address the overarching goal of
optimizing HRQoL data collection methods for dementia populations,
contributing to a more nuanced understanding of HRQoL assessment

in dementia research.

2 | METHODS
2.1 | Datasets

This study used data from three dementia studies: the Reminis-
cence Groups for People with Dementia and their Family Care-
givers (REMCARE) trial,’® the Access to Timely Formal Dementia
Care in Europe (ACTIFCARE) cohort study,’* and the Enhancing
Person Centred Care in Care Homes (EPIC) trial;!®> details are
available in the referenced articles. Table 1 summarizes the key
characteristics.

EQ-5D, a commonly used generic measure of HRQoL, has two ver-
sions: EQ-5D-3L and EQ-5D-5L. They differ in the number of response
options for each item, with three and five levels, respectively (a full
description of EQ-5D can be found in the supporting information).
All analyses were stratified by EQ-5D version (3 and 5L). Analyses
were not combined due to distinct response structures. ACTIFCARE
and EPIC collected EQ-5D-5L data; REMCARE collected EQ-5D-3L.
Demographic data and Clinical Dementia Rating (CDR) scale stage
were recorded, with follow-up CDR data available for ACTIFCARE
and EPIC. The CDR is measured by clinicians to determine the per-
son’s dementia stage (whereby stages are: [CDR 0/0.5] questionable,
[CDR 1] mild, [CDR 2] moderate, and severe [CDR 3]¢]. EPIC assessed

Clinical Interventions

RESEARCH IN CONTEXT

1. Systematic review: We conducted two previous system-
atic reviews of existing literature on the topic, focusing on
studies evaluating EQ-5D for health-related quality of life
(HRQoL) assessment in dementia populations. While EQ-
5D is established as suitable for dementia populations,
challenges in self and proxy reporting persist, producing
differences in reports and uncertainty on which respon-
dent’s reports to rely on for use in evaluations.

2. Interpretation: Our research advances the field by empir-
ically examining EQ-5D data from three trials, offering
actionable insights into improving HRQoL data collection
by recommending optimal administration methods and
proxy selection criteria.

3. Future directions: Future research should explore the
application of a proposed hybrid utility score, potentially
representing a more accurate HRQoL assessment. Fur-
ther studies to address challenges in accurately assessing
subjective dimensions like “pain/discomfort” and “anxi-
ety/depression,” particularly for severe dementia stages,
are warranted. Additionally, qualitative research could
offer insights into the optimal respondent selection and
accuracy of reporting.

PwD living in care settings, including care homes and other facilities,
hereafter referred to as institutionalized populations; REMCARE and
ACTIFCARE assessed community-dwelling PwD. Detailed summary

statistics can be found in Table S1 in supporting information.

TABLE 1 Summary of key trial characteristics for three dementia studies.

Study name REMCARE

Study type RCT of non-pharmacological
intervention

PwD recruited (n) 488

Community dwelling

EQ-5D-3L

Residential status of PwD
Version of EQ-5D
Participants recruited PwD and informal proxy
Mild to moderate

TO (baseline),
T1 (3 months),
T2 (10 months)

Dementia severity stage®

Longitudinal EQ-5D data

Measures core dementia

mptom m r .
SITED Castnes Included a measure of function

Included a measure of behavior/mood

ACTIFCARE EPIC

RCT of non-pharmacological
intervention

Prospective cohort study for
best-practice development

451 734

Institutionalized

EQ-5D-5L
PwD, informal, and staff proxy
Mild to severe

TO (baseline), TO (baseline),

T1 (6 months), T1 (6 months),

T2 (12 months) T2 (16 months)

Included cognition

Abbreviations: ACTIFCARE, Access to Timely Formal Dementia Care in Europe; CDR, Clinical Dementia Rating; EPIC, Enhancing Person Centred Care in
Care Homes; PwD, person with dementia; REMCARE, Reminiscence Groups for People with Dementia and their Family Caregivers; QoL, quality of life; RCT,

randomized controlled trial; TO, baseline; T1, first follow-up; T2, final follow-up.

2Dementia severity stage of sample defined by CDR at TO.
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2.2 | Proxy assessment details

Table S1 presents informal proxy relationships to PwD for each study.
In the EPIC trial, proxy-reported EQ-5D was collected using face-
to-face or telephone interviews, or postal self-report. Tables S2 and
S3 in supporting information show counts for different administra-
tion methods and counts by proxy relationship. The ACTIFCARE study
collected informal proxy visit frequency (see Table S4 supporting

information).

2.3 | Statistical analyses
2.3.1 | Feasibility and acceptability

Feasibility and acceptability were examined by missing data percent-
ages. While missing data can provide insights into these properties, it
is not a comprehensive measure. Other factors related to completion
challenges in this population, such as cognitive load or task fatigue,
would offer a more complete picture. However, as this was a secondary
data analysis, we had limited access to such variables. We acknowl-
edge this limitation while leveraging the available data to generate
meaningful insights. Independent samples t tests assessed differences
in dementia severity (via CDR) between PwD with and without missing
data. EQ-5D dimension-level floor and ceiling effects are also analyzed,
using common dementia study thresholds: > 60% for “no problems”

and > 15% for “extreme problems.””

2.4 | Inter-rater agreement

Inter-rater agreement between PwD and proxy EQ-5D reports was
assessed using a baseline cross-section of EQ-5D-5L data. Each EQ-
5D dimension was analyzed separately to ensure that the unique
properties of each dimension were appropriately examined. Analy-
ses were performed at the dimension level using linear weighted
Kappa coefficients and the percentage of exact agreement. CDR
stages were used to stratify reports to explore how agreement var-
ied with dementia severity. Thresholds for interpretation of agreement
were applied: < O indicates poor, O to 0.2 indicates slight, 0.21 to
0.4 indicates fair, 0.41 to 0.6 indicates moderate, and > 0.6 indi-
cates strong agreement.'8 These thresholds reflect agreement beyond
chance, as measured by the Kappa coefficient, and are distinct from
the percentage of exact agreement, which represents the proportion
of identical responses between PwD and proxies. Intra-class corre-
lation coefficients (ICCs) using one-way random-effects analysis of
variance (ANOVA) compared agreement between EQ-5D index scores.
A minimum ICC of 0.7 is recommended for group comparisons of inter-
rater agreement.’” Additionally, Spearman correlation was used to
assess the relationship between ordinal data, particularly when exam-
ining trends in agreement across EQ-5D dimensions and respondent

types.

2.5 | Factors influencing EQ-5D index scores

Multivariate linear regression analyses explored the impact of demo-
graphic and clinical variables on EQ-5D reports. The analysis had two
objectives: to explore factors influencing EQ-5D index scores, includ-
ing demographic and clinical predictors, and to evaluate the suitability
of different proxy types for reporting on behalf of PwD. Selected vari-
ables, including demographic factors such as sex and clinical scores
such as dementia severity (CDR stages), were included based on their
established importance in influencing HRQoL and proxy reporting ten-
dences in dementia populations. These variables reflect a balance
between the scope of the analysis and the limitations of secondary data
access. This exploratory analysis aimed to identify the most suitable
(informal) proxy type, to ensure accuracy and reliability. While mul-
tivariate linear regression may not align with normality assumptions
of EQ-5D’s distribution, its application serves to identify important
variables and their directional impact, rather than for predictive pur-
poses. Acknowledging this limitation, the choice of linear regression is
deemed suitable for the exploratory nature of this analysis. Results of

this analysis are provided in the supporting information.

2.6 | Responsiveness

Psychometric analyses evaluated EQ-5D dimension report validity,
aligning with symptom changes over time. Baseline (TO) and final
follow-up (T2) data from EQ-5D-5L datasets were used. The direction
of reporting was examined alongside changes in dementia symptom
measure scores over time by assessing counts and proportions of
PwD-proxy dyads reporting dimension-level changes in the follow-
ing directions: no change, improvement, and worsening. The dementia
symptom measures used for comparison to EQ-5D dimensions are
identified and referenced in a previous systematic review.! A summary
of this evidence can be found in Table S5 supporting information. Effect
size calculations were performed using the Cohen D equation:

T2 mean — TO mean

Cohen D = —
onen pooled standard deviation of the change

Effect sizes reflect change direction and magnitude, with thresh-
olds of 0.2 for small effect, 0.5 for moderate effect, and 0.8 for
large effects.2’ Changes in EQ-5D assessments were correlated with
the change in dementia symptom measure scores using Pearson cor-
relation. This method was chosen to assess the strength of linear
relationships between variables. While Pearson correlation assumes
normally distributed data and linearity, we acknowledge that EQ-
5D index scores may deviate from these assumptions. Results were
interpreted with caution within the context of exploratory analysis.
Responsiveness analyses of utility scores considered mean scores from
all studies. EQ-5D-3L and EQ-5D-5L dimension score reports were
never merged due to reporting level differences. Analyses were con-
ducted separately for each dataset due to differing dementia symptom

measures, preventing outcome score merging.
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3 | RESULTS
3.1 | Feasibility and acceptability

Table 2 presents missing data, EQ-5D index scores, and floor/ceiling
effects. Proxies across all studies had higher proportions of complete
EQ-5D reports than PwD. Proxy-reported EQ-5D had less missing item
data, especially staff-proxy reports with no dimensions missing more
than two missing observations. The “usual activities” dimension had
the most missing data across studies and respondents, followed by
“anxiety/depression,” highlighting potential challenges for respondents
when reporting these specific dimensions.

Missing data increased with dementia severity, with 51% missing
EQ-5D items in severe cases. An independent samples t test showed
significantly worse dementia severity in PwD with missing EQ-5D
compared to those with complete data (2.42 vs. 1.44, P < 0.0001).
Most missing dimension-level data from proxies were attributed to
spouse/partner and offspring proxy reports, the predominant type of
informal proxy types recruited (see Table S1). Postal administration
accounted for many instances in which proxies omitted item responses.

Ceiling effects were observed across all EQ-5D dimension reports
by PwD. Notable discrepancies between PwD and proxy assessments
were observed in the EPIC trial data, especially for “self-care” and
“usual activities” dimensions with informal proxies. PwD self-reports
showed more “no problems” compared to proxy reports, which indi-
cated severe impairments. Similarly, for “usual activities,” ~ 77% of
PwD reports indicated “no problems,” compared to nearly 50% of
informal proxies reporting the worst impairment level. Informal proxy
reports aligned more closely with staff proxy reports for “self-care,”
while staff proxy assessments more closely resembled PwD reports for

“usual activities.”

3.2 | Inter-rater agreement

Table Sé6 in supporting information presents correlations between
PwD and proxy EQ-5D-5L dimension reports by CDR stage, showing
decreasing association strength with increasing dementia severity.

Comparative analysis of PwD and proxy reports on EQ-5D dimen-
sions show that “mobility” had the strongest agreement, particularly in
dyads with mild dementia. “Self-care” demonstrated moderate agree-
ment between PwD-informal proxy dyads, decreasing with increased
dementia severity. PwD-staff proxy dyads had lower agreement
rates for “self-care” (~ 20%), with negligible Kappa coefficients (k
< 0.1). “Usual activities” yielded the lowest exact agreement for
PwD-informal proxy dyads (36%), with a Kappa coefficient of 0.26.
PwD-staff proxy dyads showed higher exact agreement (59%) for
“usual activities” reports, but poor agreement as indicated by a Kappa
coefficient of 0.15.

The ICC for inter-rater agreement of index scores showed poor
agreement (r = 0.35) for PwD-informal proxy dyads. The ICC was
slightly stronger in mild dementia dyads and had a narrower confi-
dence interval than moderate and severe stages. For PwD-staff proxy

Clinical Interventions

dyads, the ICC also reflected poor agreement, strongest moderate
dementia dyads, though the confidence interval included zero, indi-
cating that correlation in moderate dementia may not be statistically
significantly different from other stages. Inter-rater agreement results
are presented in Table 3.

3.3 | Responsiveness

Table S7 in supporting information presents the relationship between
EQ-5D-5L dimension reports and changes in dementia symptom scores
over time. Proxy reports more effectively captured deteriorating
functional status than self-reports. Staff proxies were most likely to
report no change in EQ-5D-5L dimensions over time when the PwD'’s
functional status remained stable. Similar patterns emerged for behav-
ior/mood status, with staff proxies demonstrating the most consistent
reporting with symptom score changes.

PwD-reported improvements in “usual activities” often coincided
with worsening functional status. For “pain/discomfort,” both PwD and
informal proxy reports of worsening were frequently associated with
declining functional abilities, contrasting with staff proxies. Staff prox-
ies were more likely to report improvements in “pain/discomfort” when
corresponding behavior or mood improvements were observed. For
“anxiety/depression,” staff proxy reports of worsening or improvement
often correlated with corresponding behavior/mood reports. Associ-
ations with cognition were only available from the REMCARE study,
indicating greater alignment between worsened “anxiety/depression”
and deteriorated cognition, particularly in PwD reports compared to
informal proxies.

Responsiveness results via effect size estimates are presented in
Table 4 for EQ-5D dimensions. Staff proxy reports often yielded larger
effect sizes than those from PwD or informal proxies, particularly for
“mobility” and “self-care” dimensions. Correlations between EQ-5D
report changes and symptom score changes are reported in Table S8a
supporting information, revealing larger coefficients for proxy reports,
especially regarding functional measure changes.

“Usual activities” and “anxiety/depression” dimensions showed
more effective change alignment with symptom scores when
measured by proxy reports. However, responsiveness related to
“pain/discomfort” elicited low effect sizes across respondent types,
with negligible correlation coefficients. For “anxiety/depression,”
correlation with cognition exhibited a negative trend for PwD reports,
suggesting improved cognitive states may influence more favorable

“anxiety/depression” responses.

3.4 | Factors influencing EQ-5D index scores

Regression analyses indicate that proxy models explain more variance
in EQ-5D scores than PwD models. Key predictors include func-
tional measures and proxy demographics, such as sex. Detailed results
and interpretation are available in Tables S%a and S9b in supporting

information.
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TABLE 2 Feasibility and acceptability of EQ-5D instrument.

Complete EQ-5D instruments, 1153(80.7) 1206 (83.0) 1105 (83.8) 1182(88.2) 765 (34.6) 349(77.0) 1696 (77.2)
n (%)
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Proportion missing, floor and ceiling effect, %

Self-care

missing 04 0 0.8 <0.1 2.9 1.7 <0.1
Floor effect 21 6.2 20 55 24 57.7 532
Ceiling effect 82.1 50.0 75.4 43.8 67.2 6.1 13.4

Pain/discomfort

missing 0.5 0.2 0.8 0.3 2.2 14 <0.1
Floor effect 4.2 6.6 0.6 0.9 0.4 1.7 0.2
Ceiling effect 55.8 41.3 57.2 36.9 71.9 43.9 74.3

CDR stage

Mild (1) 111 10.1 14.2 39.1 111

©
w
w

|
w
N
[y

Severe (3) 51.0 46.4 21.8 499

Relationship

Adult child 837(30.6) 14 (27.0)

Friend/neighbor 99 (3.6) 6(11.6)

(Continues)
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TABLE 2 (Continued)

Missing data by administration method, n %

Clinical Interventions

Complete EQ-5D reports, n (%)

Administration method

Face-to-face 122(35.3)
Telephone 21(6.0)
Postal 203 (58.7)
Total 346"

Missing at least one EQ-5D item, n (%)

1(4.2)

23(95.8)
24

Abbreviations: ACTIFCARE, Access to Timely Formal Dementia Care in Europe; CDR, Clinical Dementia Rating; EPIC, Enhancing Person Centred Care in
Care Homes; Proxy, informal proxy; PwD, person with dementia; REMCARE, Reminiscence Groups for People with Dementia and their Family Caregivers;

SD, standard deviation; Staff, staff proxy.

2Missing at least one EQ-5D dimension report, not including cases with complete missing data.

TABLE 3 Inter-rater agreement between PwD-proxy dyads.
% of exact Kappa coefficient

EQ-5D-5L agreement Sum
PwD-informal proxy dyad
Mobility 49.6 0.55
Self-care 511 0.42
Usual activities 36.2 0.26
Pain/discomfort 510 0.42
Anxiety/depression 43.1 0.30
Index score? - 0.35[0.31-0.38]
PwD-staff proxy dyad
Mobility 430 0.31
Self-care 20.1 0.05
Usual activities 59.4 0.15
Pain/discomfort 57.4 0.16
Anxiety/depression 56.5 0.20

Index score? - 0.14[0.01-0.25]

Mild Moderate Severe
0.60 0.53 0.04
0.45 0.28 0.04
0.28 0.20 0.05
0.43 0.35 0.61
0.30 0.36 -0.13

0.36[0.31-0.41] 0.18[0.08-0.27] 0.10[0.00-0.44]

0.52 0.26 0.08
0.09 0.03 0.01
0.23 0.17 0.11
0.21 0.20 —-0.08
0.30 0.15 0.14

0.05[0.00-0.22] 0.21[0.00 - 0.34] 0.00[0.00-0.05]

Abbreviations: CDR, Clinical Dementia Rating; ICC, intra-class correlation; PwD, person with dementia.

2]CC for EQ-5D index scores; dementia severity defined by CDR stage.

4 | DISCUSSION

Our study highlights the importance of administration methods and
proxy selection in HRQoL data collection in dementia populations
via analysis of EQ-5D administration. Significant discrepancies were
found between PwD and proxy reports, particularly in more observ-
able EQ-5D dimensions. This aligns with recent research by Buchholz
et al., analyzing discrepancies between self and proxy EQ-5D reports
in dementia populations using a different trial-based dataset.?! Both
studies identified “usual activities” as having the lowest inter-rater
agreement, reinforcing this aspect of EQ-5D as challenging to inter-
pret. Relying solely on proxy repots may not be appropriate for all EQ-
5D dimensions, suggesting a combination of self- and proxy-reported
dimensions may provide a more accurate assessment. This approach

uses strengths of both respondent types and mitigates discrepancies

observed in certain dimensions. Findings on proxy selection and admin-
istration methods may also apply to other HRQoL instruments, such
as DEMQOL-U and AD-5D. However, the unique properties of these
instruments may lead to different implications, warranting further
investigation. It is important to note that the recommendations made
in this study are tailored specifically to EQ-5D. While certain findings
may have broader relevance, their applicability should be assessed in
the context of each instrument’s unique characteristics and design.

4.1 | Administration method

Administration method is crucial when obtaining proxy reports. Most
missing EQ-5D data were obtained via postal administration. It is

recommended that EQ-5D be administered in person to ensure
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TABLE 4 Results of responsiveness analysis.

Effect size estimates CDR Function

Neuropsychiatric symptoms  Depression® MMSE

Change in EQ-5D
dimension reports by

different respondents Stable Worse Stable Worse  Better

Mobility

PwD -0.15 -0.34 -0.36 -0.11 0.09
Informal proxy -0.11 -0.36 -0.13 -0.21 0.14
Staff proxy -0.29 -0.56° --049 -0.49 -
Self-care

PwD -0.17 -0.36 -022 -0.19 0.04
Informal proxy -0.24 -0.66 -0.05 -0.49 0.02
Staff proxy -0.17 -0.722 -022 -0.61° -
Usual activities

PwD 0 -0.11 -0.08 0 0.04
Informal proxy -0.22 -0.66° -0.10 -0.33 -0.04
Staff proxy -0.11 -0.64° -0.22 -0.33 -
Pain/discomfort

PwD 0.04 -0.03 0.06 0.06 0.05
Informal proxy -0.03 -0.07 -0.04 -0.03 0.06
Staff proxy -0.04 0.22 0.04 0.11 —
Anxiety/depression

PwD 0 0.16

Informal proxy 0.06 0.16

Staff proxy 0.13 0.22

Stable  Worse Better  Worse Better Worse Better

-0.23 -0.07 -0.44 0.02 -0.02
-0.04 -0.24 -0.17 -0.14 -0.02
-0.09 -0.41 -0.33 - -

-0.11 -0.20 -0.22
-0.12 -0.43 —0.31
-0.11 -0.55 -0.24

0.01 -0.01 -0.01
-0.39 -0.33 -0.22
0.01 -0.44 -0.17

0.44 -0.01 —-0.00 0.17 0.14
0.01 —-0.08 0.01 -0.11 -0.04
0.44 -0.15 0.22 - -

0.12 0 0.05 0.11 0.07 -0.01 0.06
-0.16 -0.19 0.13 -0.19 0.24 005 -0.07
0.33 0.33 0.44 - -

Abbreviations: CDR, Clinical Dementia Rating; MMSE, Mini-Mental State Examination; PwD, people with dementia.
aUsing EQ-5D-3L data from Reminiscence Groups for People with Dementia and their Family Caregivers (REMCARE) trial dataset.

completion of the same day, which is critical when comparing PwD and
proxy assessments. This is important in dementia, as symptom progres-
sion is unpredictable and cognitive decline is complex—not necessarily
occurring in a linear fashion.?? In-person completion allows for clari-
fications if required, potentially minimizing missing data due to item
interpretation difficulties. Focusing on data quality is key to ensure its
usability in later analyses.

4.2 | Proxy selection

Obtaining three sets of EQ-5D reports (self-report, informal proxy,
staff proxy) capturing a single individual’s health status poses signifi-
cant challenges, as evidenced by the low enrolment and high attrition
rates of informal proxies in the EPIC trial. Focusing on selecting the
most appropriate proxy and obtaining high-quality data from both
the proxy and PwD is more advantageous. It is recommended to
use informal proxies for community-dwelling PwD, while staff prox-
ies are recommended for institutionalized dementia populations. Staff
proxy data exhibited lower missing data rates and closely aligned with

dementia symptom score changes. Staff proxy reports demonstrated

greater sensitivity to stable symptom scores, likely due to their clinical
training and prior knowledge.

The primary determinant for proxy selection should be close
and current awareness of the PwD’s condition, influenced by con-
tact frequency.?® Staff proxies typically have daily contact with
the PwD and are more suitable for institutionalized populations
than visiting proxies. For community-dwelling PwD, spouses/partners
may be preferable proxies over other family members, like off-
spring. Spouse/partner proxies exhibited larger coefficients in EQ-5D
index score predictors, indicating a stronger association with clini-
cal factors of CDR stage and Mini-Mental State Examination score.
Spouses/partners are more likely to live with the PwD, resulting in
closer and more frequent contact, enhancing daily awareness of the
PwD'’s health status.

Inter-rater agreement was strongest for the “mobility” dimension,
evidenced by both correlation and Kappa coefficients. This dimen-
sion also had the highest exact agreement percentage, particularly
with informal proxies. Conversely, inter-rater agreement was low for
“self-care” between PwD and staff proxies, with minimal Kappa and
Spearman rank coefficients. This disparity highlights inter-proxy vari-

ability and the potential impact of proxy characteristics on HRQoL

QSUADIT suowwo)) aanear) s[qeorjdde oY) Aq pauroaoS are s9[oOIIR Y SN JO SNI 10J AIRIqIT dUI[UQ AI[IA\ UO (SUODIPUOI-PUL-SULIA)/ WO KI[1M" KIRIqI[aul[uo//:sdny) suonIpuoy) pue swld [, oy 39S "[$70z/€0/L1] uo Kreiqry sutuQ ASIA 159 £q [900L Z21/2001°01/10p/wiodKaim* Kreiqrjaurjuo’sjewnol-ze//:sdny woiy papeojumod ‘[ ‘70T ‘LELSTSET



HUSSAIN ET AL.

Translational Research 90f11

assessments. Poor agreement among staff proxies for the “self-care”
dimension may be attributed to caregiving burden,?* and the ceil-
ing effects observed with PwD reports of this dimension (~ 67% of
PwD reported no problems with “self-care” in EPIC). It is reason-
able to expect PwD in this trial’s population to experience self-care
issues; therefore, differences between PwD and proxy reports do not
necessarily imply deficiencies in proxy responses.

4.3 | Indication of a proxy assessor

Correlations between EQ-5D dimension reports revealed more robust
inter-rater agreement in mild dementia stages, with disagreement
increasing as dementia severity progressed; coupled with the find-
ing that missing EQ-5D data tended to be in more severe dementia
stages, suggests that PwD are capable of reliable self-reporting in
the milder stages. Prior literature has also highlighted the feasibility

and acceptability of EQ-5D assessment in early stages,172526

poten-
tially retracting the need for proxy reliance. However, as dementia

progresses, proxy input becomes increasingly vital.

4.4 | Combining EQ-5D dimension reports by
respondent type

The responsiveness of EQ-5D-5L reports was assessed to determine
how well respondent dimension scores aligned with changes in demen-
tia symptom measures. For “mobility,” informal proxy reports often
contradicted functional outcomes, indicating validity issues, whereas
staff proxy reports demonstrated moderate responsiveness and out-
performed both informal proxy and PwD reports. For “self-care,” proxy
reports exhibited stronger responsiveness than PwD reports, with
staff proxies showing the most substantial effect sizes. Both informal
and staff proxy reports for “usual activities” aligned more closely with
symptom changes compared to PwD reports.

Findings were inconclusive across respondent types for
“pain/discomfort,” with mixed patterns in reporting health status
changes. Weak responsiveness was observed across all respondent
types, indicating challenges in capturing this dimension accurately.
Responsiveness for “anxiety/depression” was minimal across respon-
dents. Although “anxiety/depression” is the only EQ-5D dimension
showing convergent validity with cognition, responsiveness results
diverge from prior expectations, raising questions about convergent
validity.!

» o«

Overall, proxy reports show strengths in “mobility,” “self-care,” and
“usual activities” dimensions, and it is recommended to rely on proxies
for these observable dimensions. However, challenges remain in accu-
rately capturing the more subjective dimensions like “pain/discomfort”
and “anxiety/depression.” These difficulties have been noted in the lit-
erature, where proxies often face challenges in assessing subjective
dimensions.?23:27

Results suggest PwD self-reports are optimal for certain dimen-

sions, while proxy reports are recommended for others, depend-

Clinical Interventions

TABLE 5 EQ-5D target dimension level respondent by residential
status of PwD.

Residential setting of PwD

EQ-5D dimension Community dwelling Institutionalized
Mobility PwD Staff proxy
Self-care Informal proxy Staff proxy
Usual activities Informal proxy Staff proxy
Pain/discomfort PwD PwD
Anxiety/depression PwD PwD

Abbreviation: PwD, people with dementia.

ing on PwD’s residential status. For “pain/discomfort” and “anxi-
ety/depression,” PwD reports are most appropriate due to the chal-
lenges of proxy reporting on subjective experiences.?’ In contrast,
proxy reports demonstrate stronger responsiveness and validity for
observable dimensions, particularly in institutionalized PwD. Staff
proxy reports are recommended for institutionalized populations

» o«

in the “mobility,” “self-care,” and “usual activities” dimensions. In
community-dwelling populations, there is insufficient evidence to devi-
ate from PwD self-report for “mobility,” making it the only dimension
with differing recommendations based on residential setting. Informal
proxies may be more appropriate for community-dwelling populations.
These findings are summarized in Table 5, which presents the recom-
mended respondent for each EQ-5D dimension based on the PwD'’s
residential status. These recommendations can guide the integration
of PwD and proxy EQ-5D reports into a comprehensive utility score for

use in dementia economic evaluations.

45 | Limitations

While our study provides valuable insights, several limitations warrant
acknowledgment. The dataset’s predominance in care home settings
limits generalizing findings to PwD living in the community, which may
be particularly relevant for economic evaluations, for which outcomes
can vary significantly by care setting. We could not distinguish demen-
tia severity stages due to limited observations from people with severe
dementia and increased data missingness, restricting findings to mild-
to-moderate stages; therefore, different recommendations may be
warranted for severe stages. Additionally, the data were not presented
in a manner that allowed analysis of non-completion rates, such as
cases in which no survey was returned or the respondent passed away.
Completion rates for both PwD and informal proxies were low in the
EPIC trial, reflecting the data collection process beyond our control.
Uncertainty surrounding the “usual activities” dimension’s interpre-
tation necessitates further investigation. Observed ceiling effects in
PwD reports and strong proxy responsiveness suggest future research
could investigate these discrepancies and strategies to enhance proxy
reporting reliability for this dimension. This research involved judg-

ments regarding the optimal respondent and accuracy criteria. Future
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studies could incorporate qualitative research to explore these aspects
further.

5 | CONCLUSION

This study uses a novel, extensive dataset, making it one of the largest
in research on this topic. The dataset spans community-dwelling and
institutionalized populations from dementia trials. While differences
in study designs and data collection methods introduce complexi-
ties, similarities in intervention types, data collection time points, and
instruments collected may mitigate these challenges. This substantial
dataset strengthens the reliability of our findings, providing valuable
insights into the nuances associated with administration methods and
proxy selection in assessing HRQoL within dementia populations via
EQ-5D. Our analysis identifies recommendations to refine data col-
lection and enhance HRQoL assessment validity in dementia. Insights
from psychometric analysis, inter-rater agreement, feasibility, and
acceptability have been integrated to propose a composite approach
to EQ-5D dimension reporting. This approach identifies the most effec-
tive respondent, whether PwD or proxy, for each dimension, offering a
potential method for improving HRQoL assessment accuracy in future
economic evaluations. This approach is potentially more reflective of

dementia experience than relying solely on either respondent.
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