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Abstract

INTRODUCTION: The aim of this study was to analyze discrepancies between self-

and proxy-rated health-related quality of life (HRQoL), measured with the EuroQol 5

Dimension 5 Level survey (EQ-5D-5L), in people living with dementia (PlwD) and their

caregivers on an individual response level.

METHODS: EQ-5D-5L, sociodemographic and clinical data were obtained from base-

line data of n = 174 dyads of a cluster-randomized, controlled intervention trial. Self-

and proxy-rated EQ-5D-5L health profiles were evaluated in terms of response dis-

tribution and agreement (weighted Kappa), and discrepancies in individual dimension

level were analyzed using the Paretian Classification of Health Change (PCHC) as well

as the presence and degree of inconsistencies between ratings.

RESULTS: PlwD had a mean age of 80.1, nearly the half were female and 82.3% were

mildly to moderately cognitively impaired. PlwD reported a higher utility index than

caregiver proxies (mean 0.75 vs. 0.68, 83% of PlwD > 0.5). According to the PCHC

and inconsistency approach, 95% of PlwD rated their health differently compared to

proxies; 66% with divergent responses in at least three EQ-5D-5L dimensions. Nine

dyads (5%) showed identical ratings. Discrepancies of one higher or lower EQ-5D-5L

response represented the most frequent discrepancy (35.4%). Caregivers were two

times more likely to report “moderate problems,” representing the middle of the 5-

point Likert scale.Usual activities had the lowest agreement between ratings (weighted

kappa= 0.23). In PlwD reporting no or some problems in EQ-5D-5L-dimensions, prox-

ies were more likely to report more problems and vice versa, especially in the more

observable dimension usual activities and less likely in the less observable domains

pain/discomfort and anxiety/depression.

DISCUSSION: The central tendency bias observed in proxy-ratings could be associ-

ated with assessment uncertainties, resulting in an underestimation (overestimation)
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in PlwD reporting better (worse) health. This diverging trend extends the knowledge

from previous studies and underlines the need for more methodological research in

this area.

KEYWORDS

dementia, discrepancies, health-related quality of life, proxy-perspective, patient-reported out-
comemeasures

Highlights

∙ People living with dementia (PlwD) rate their health differently than proxies.

∙ Proxy-ratings over- or underestimate PlwDhealthwhen self-ratings are low or high.

∙ Proxies indicate a possible central tendency bias.

∙ Further research is needed to understand influencing factors.

1 BACKGROUND

Globally estimated, there will be 152.8 million people living with

dementia (PlwD) in 2050.1 Most of them are cared for by a family-

related informal caregiver, supported in their (instrumental) activities

of daily living.

Health-related quality of life (HRQoL) has become a crucial param-

eter in dementia research, emphasizing the importance of valuing

the preferred self-rated health perspective of PlwD.2,3 In addition

to disease-related symptoms, knowledge about the PlwD HRQoL

is essential to provide adequate dementia-related health services.4

The multidimensional HRQoL construct consists of functional, emo-

tional, and social aspects, capturing the person’s self-perception of

their health state.5 For that, many generic and disease-specific instru-

ments exist, aiming to measure treatment effectiveness in interven-

tional studies and clinical trials. Preference-based HRQoL instru-

ments are used in health economic evaluation studies and reim-

bursement decision-making procedures regarding the effectiveness

of interventions.6 Their algorithms primarily based on preferences of

the general public are used to generate health states in the respec-

tive group of people.3 Nevertheless, the disease progression of PlwD

could affect the validity of self-ratings, resulting in an administration

of proxy-ratings by informal caregivers using a proxy-person or proxy-

proxy perspective.7 In the proxy-person perspective, the proxy is asked

how he/she thinks the PlwD would rate his/her health if he/she was

able to communicate. In the proxy-proxy perspective, the proxy rates

the health of the PlwD from their own perspective.8

Studies have examined the agreement between self- and proxy-

reports using the preference-based EuroQol 5 Dimension survey

(EQ-5D) questionnaire, recommend by health technology assessment

agencies (HTA) and used in dementia research.9–11 In its simplicity

and shortness, the EQ-5D is a commonly used instrument in inter-

ventional and health economic studies, available and validated in

different languages. In a form as an index value, generated based

on its five health dimensions, the EQ-5D plays an essential role in

assessing economic evaluations, contributing to resource allocation in

healthcare.12

EQ-5D proxy-ratings from informal caregivers do not always agree

well with the PlwD responses. Proxies mainly report lower HRQoL

than the PlwD.13–16 That discrepancy is likely associated with a higher

caregiver burden, more functional limitations, and a higher cognitive

decline in PlwD,16–19 causing weak rating agreements.14–16

Although a large body of literature reports discrepancies between

both rater types with higher PlwD self-ratings, agreements of the EQ-

5D (indices anddimensions) refer to aggregateddata.14–16 Information

obtained from discrepancies based on individual responses between

self- and proxy-ratings were not considered. Thus, using the EQ-5D-5L

health profileswould be a promising approach to gathermore evidence

about the nature of these discrepancies.

To our knowledge, this is one of the first studies addressing a

detailed examination of the individual response level to better under-

stand discrepancies between self- and proxy-ratings.

2 METHODS

2.1 Study design and setting

We used baseline data from the InDePendent trial (ClinicalTrials.gov

Identifier: NCT04741932), a cluster-randomized controlled interven-

tion study in Germany, initiated in 2020 to evaluate an advanced

model of collaborative carewith extended nursing roles to improve the

care and living situation of PlwD. Details of the study are published

elsewhere.20

2.2 Sample

The respondents were dyads, consisting of community-dwelling PlwD

and their informal caregivers. General practitioners or specialists (e.g.,
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neurologists, psychiatrists) working in practitioner networks recruited

PlwD and their informal caregivers. PlwD with an age ≥70 years,

positively screened for dementia (DemTect screening score ≤8)21 or

formally diagnosedwith dementia were eligible to participate.

2.3 Consent statement

All participants providedwritten informed consent (as approved by the

ethical committees BB144/20; AS 81(bB)/2020; 2020-2081-zvBO).

2.4 Data assessment and outcome measures

Clinical (e.g., cognitive functioning), health-related (e.g., HRQoL,

depressive symptoms) and sociodemographic factors (e.g., age) were

assessed via face to face interviews by dementia-specifically quali-

fied nurses at PlwD and caregivers homes within one to three visits.

The interview-assessments for PlwD and caregivers were carried out

separately.20

2.5 HRQoL

The EQ-5D-5L consists of five dimensions (mobility, self-care, usual

activity, pain, anxiety/depression) and a visual analogue scale (VAS),

that asks to self-rate the person’s today´s health on a scale ranged

from 0 (worst health) to 100 (best health).22 Mobility, self-care, and

usual activity are categorized as the more and pain/discomfort and

anxiety/depression as the less observable dimensions. With the five

response options (1, “no problems”; 2, “slight problems”; 3, “moder-

ate problems”; 4, “severe problems”; 5, “extreme problems”) for each

dimensions 55 (3.125) unique health profiles can be described, ranging

from “11111” (best) to “55555” (worst). Based on the given responses

of the five dimensions, a single index score, anchored between 0 (for

death) and 1 (perfect health), can be derived. The EQ-5D-5L was

administered to PlwD (self-rating) and informal caregivers (proxy-

proxy perspective). For calculating EQ-5D-5L indices, we used the

German Time Trade-Off (TTO) value set by Ludwig et al.23 TTO is a

commonly used method to create preference-based value sets.24 A

value set is a collection of index scores for each specific EQ-5D health

state.25

2.6 Sociodemographic data

Age, sex, marital status (married vs. notmarried), education (<10 years

vs. >10 years of school), living situation (alone vs. not alone), and the

relationship between PlwD and caregivers (spouse vs. non-spouse)

were assessed to describe our sample.

RESEARCH INCONTEXT

1. Systematic review: The authors reviewed the literature

onPubMed. Previous analyses comparing self- andproxy-

ratings in people living with dementia (PlwD) typically

reported agreement statistics, demonstrating that prox-

ies underestimate PlwD health. Additional information

from the individual response data concerning the dis-

crepancies between the self- and proxy-responses across

separate dimensions of the EuroQol 5 Dimension 5 Level

survey (EQ-5D-5L) is lacking.

2. Interpretation: Our findings indicate an over and under-

estimation of proxy-ratings when PlwD self-ratings were

lowor high, respectively. According to the individual-level

health profile analysis, higher discrepancies in the more

observable dimensionsof “self-care” and “usual activities”

of the EQ-5D-5L were observed, where proxies were up

to two times more likely to select “moderate problem”

responses, reflecting a possible central tendency bias.

3. Future directions: The two trends of contrary response

behavior (over- and underestimation) of both rater types

underline the need for further methodological research,

mainly to understand influencing factors.

2.7 Individual and clinical measures

The caregiver burden was assessed by the 22-item Zarit Burden Inter-

view (ZBI).26 The individual score is calculated by summing all items

(range 0 to 88), categorizing it into four groups: 0–20, “no to mild bur-

den”; 21–40, “mild to moderate burden”; 41–60, “moderate to severe

burden”; and≥ 61, “severe burden.”26

The Bayer Activities of Daily Living Scale (B-ADL) is a 25-item

observer (completed by the informal caregivers) screening tool for

dementia, capturing initial disease symptoms, ranging from daily living

skills to cognitive impairments. The total score ranges from 1 (low-

est possible impairment) to 10 (highest possible impairment).27 The

present long-termcare gradewas assessed to indicatehowmuchcare a

PlwDneeds. It is used by theGerman care insurance for long-term care

and is categorized in five degrees (lowest to highest need of care).28

TheMini-Mental StateExamination (MMSE) is awidelyused screen-

ing interview tool to grade the cognitive state in older people, con-

sisting of cognitive tasks (e.g., memory, comprehension of direction,

attention, reading, writing).29 MMSE scores between “0” and “9” indi-

cate a severe, “10” and “19” a moderate, and “20” and “25” a slight

cognitive impairment.30 It was administered by dementia-specifically

qualified nurses.

For self-reported depressive symptoms of PlwD, the 15-item Geri-

atric Depression Scale (GDS) (short version) was used, capturing
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characteristics of depression in affective and cognitive domains. Scores

higher 5 indicate noticeable symptoms of depression.31

2.8 Statistical analysis

Descriptive statistics were used to report the dyads’ sociodemo-

graphic, health-related, and clinical characteristics, including correla-

tion analyses of self- and proxy-ratings of the EQ-5D-5L (indices and

dimensions) withMMSE, B-ADL, GDS, and ZBI.

We analyzed the response distribution of the EQ-5D-5L dimen-

sions for self- and proxy-responses and calculated weighted Kappa

coefficients to identify the degree of agreement. Cohens Kappa val-

ues <0.2 indicate a slight, 0.21–0.40 a fair, and >0.40 an acceptable

agreement.32

Subsequently, we conducted a three-stage EQ-5D health profile

analysis on the individual level.

1. We used the Paretian Classification of Health Change (PCHC),33

examining self- and proxy-discrepancies by creating four groups:

(i) “Proxy better”, proxy-rating is better on at least one EQ-5D-

5L dimension and not worse on any other dimension compared

to the self-rating; (ii) “Self better”, proxy-rating is worse on at

least one dimension and is not better on any other dimension; (iii)

“same” no difference between self- and proxy-ratings; (iv) “mixed”,

differences in both directions (better or worse) between the

ratings.

2. For inconsistencies between the raters in each EQ-5D-5L dimen-

sion, we used the method by Purba et al.,34 assigning a score to

each dyad category: 0 (identical responses between PlwDand care-

giver across all dimensions) to 5 (different responses betweenPlwD

and caregiver across all five dimensions). Based on the five-level

response options (1–5) for each EQ-5D-5L dimension, distances

ranged from “0” (identical reported responses) to “+4” when proxy
reported “extreme problems” (5) and PlwD “no problems” and “−4”
when proxy report “no problems” (1) andPlwD “extremeproblems,”

respectively (5).

3. We categorized PlwD into (i) a group of PlwD reporting “no

problems” (combining “no problems” and “slight problems”) and

(ii) a group of PlwD reporting “problems” (combining “moderate

problems,” “severe problems,” and “extreme problems”), compar-

ing discrepancies in these groups to assess whether an under- or

overestimation exists from perfect health to worse health. For EQ-

5D-5L indices, PlwD were categorized in three groups: Full health:

>0.9; moderate health: 0.5–0.9; poor health: <0.5. Focusing on a

person-centered view, we classified responses as positive if the

caregiver (proxy) underestimated PlwD self-rating, and negative if

the caregiver overestimated PlwD self-rating.

Subsequently, we conducted regression analyses to assess whether

the distance between self- and proxy-ratings was associated with a

higher or lower self-rating. Distances between the dimensions were

ordered logistic regressed on the two grouped PlwD health states (no

problems/problems), anddistances in the indexwere linearly regressed

on the index groups (full, moderate or poor health) as ametric variable.

Regressions were adjusted for sociodemographic variables, functional

status (B-ADL, long-termcare level), cognitive decline (MMSE), depres-

sive symptoms (GDS), and caregiver burden (ZBI). Concerning the

dependent variable, negative (positive) beta coefficients indicate an

overestimation (underestimation) of proxy-ratings compared to the

self-rating. Studies revealed that proxy-ratings depend on perceived

caregiver burden,35 increased impaired status,35 limitations in cogni-

tive functioning, and with higher depressive symptoms,36,37 which is

why we adjusted for these variables (ZBI, B-ADL, MMSE, and GDS).

There was no indication of multicollinearity as a confounding factor, as

the correlation coefficients consistently remained below 0.5 between

the variables.

For all analyses, the program “RStudio” and STATA 16were used.

3 RESULTS

3.1 Descriptive analysis of the sample

In total, n = 174 dyads with complete EQ-5D-5L data were analyzed.

In Table 1, characteristics of the dyads are described. Mean age of the

PlwDwas 80.1, 49.1%were female. The majority were living not alone

(69.5%) and were mildly to moderately cognitively impaired (82.3%).

Informal caregivers were younger (67.9 years old) and more likely

female (67.8%).

The mean self-rated EQ-5D-5L index and EQ-VAS (index score:

0.75 ± 0.25; EQ-VAS: 61.03 ± 20.34) were higher than the proxy-

ratings (index: 0.68 ± 0.23; EQ-VAS: 56.33 ± 18.72) with n = 23 PlwD

and n = 4 proxy-ratings in perfect health (11111) and none in worst

health state (55555). Most PlwD (83%) rated their own health higher

than 0.5 using the index. PlwD, who lived alone, reported statistically

significant higher self-rated health compared to PlwD, living together

with their caregivers (EQ-5D index score 0.82 vs. 0.72). Only mod-

erately cognitively impaired PlwD showed a statistically significant

discrepancy in EQ-5D indices between self- and proxy-ratings (Table

S1).

3.2 Distribution of responses and dimensions
agreement

Figure 1 depicts the distribution of responses. Proxies reported less

often “no problems” and more often “moderate” to “extreme prob-

lems.” Higher discrepancies occurred in more observable dimensions

“self-care” and “usual activity” than in the less observable dimensions

“anxiety/depression” and “pain/discomfort.”

In Table 2, differences between the ratings across all five dimensions

were depicted. Weighted kappa coefficients showed a fair agreement

between ratings for “pain” (kappa = 0.398), “mobility” (kappa= 0.393),

and “anxiety” (kappa= 0.367). The lowest kappa value (kappa= 0.228)

has the dimension “usual activity.”

There was a tendency for proxy-ratings to be lower (worse) when

PlwD self-reported “no problems” across all five dimensions, and
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TABLE 1 Characteristics of the dyads with full-EQ-5D-5L data (n= 174).

Parameter PlwD n Informal caregiver

Sociodemographic variables

Age (years), M± SD 80.1± 7.3 167 67.9± 12.4

Female sex, n (%) 84 (49.1) 171 116 (67)

Marital status, n (%)

Married 113 (64.9) 174

School education, n (%) 166

≤10 years 101 (60.8)

>10 years 65 (39.2)

Relationship to informal caregiver

Type of relationship, 173

Spouse n (%) 100 (57.8)

Daughter/son, n (%) 64 (37.0)

Living together, n (%) 121 (69.5) 174

Clinical and functional status

MMSE score, M± SD 19.2± 6.0 152

0–9 (severe cognitively impaired), n (%) 15 (9.9)

10–19 (moderate cognitively impaired), n (%) 69 (45.4)

20–25 (slight cognitively impaired), n (%) 56 (36.8)

26–30 (mild to no), n (%) 12 (7.9)

GDS score, M± SD 3.53± 3.1 145

Long-term care grade, n (%) 174

No long-term care grade 49 (28.2)

1 13 (7.5)

2 36 (20.7)

3 49 (28.2)

4 24 (13.8)

5 3 (1.7)

B-ADL 6.5± 2.3 165

Health-relatedQuality of Life of PlwD Self-report Proxy-report

EQ-5D-5L index, M± SD 0.75± 0.25 174 0.68± 0.23

0.9–1, n (%) 58 (33.3%) 26 (14.9%)

0.5–0.9, n (%) 87 (50.0%) 113 (64.9%)

<0.5, n (%) 29 (16.7) 35 (20.1%)

Living alone,M± SD 0.81± 0.19 53 0.71± 0.20

Living not alone,M± SD 0.72± 0.27 121 0.66± 0.24

EQ-5D-VAS,M± SD 61.03± 20.34 174 56.33± 18.72

Abbreviations: B-ADL, Bayer Activities of Daily Living Scale; EQ-5D-5L, EuroQol 5 Dimension 5 Level survey; GDS, Geriatric Depression Scale; M, mean;

MMSE,MiniMental Status Examination; n, number; PlwD, People living with dementia; SD, standard deviation; VAS, visual analogue scale.

higher (better) when PlwD self-reported “severe” or “extreme prob-

lems.” Proxies selected two times more often “moderate problems”

(middle response option) compared to PlwD, especially in “usual

activities” (self-rating: 12.6% vs. proxy-rating: 28.7%) with the high-

est discrepancy. Discrepancies were lowest in “pain/discomfort” and

“anxiety/depression.”

3.3 Health profile analysis on individual level and
dimension-related distance level

According to the PCHC method, 48.3% of ratings were classified

as “self-better”, 17.2% as “proxy-better”, and 5.2% as “same ratings”.

The “same ratings” more often occurred when PlwD rated their own
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F IGURE 1 Distribution of responses to EuroQol 5 Dimension 5 Level (EQ-5D-5L) dimensions for self- and proxy-ratings.

healthmoderately (utility index 0.5 to 0.9), whereas “proxy better” and

“self better” ratings occurred more frequently in lower (index <0.5)

or higher (index >0.9) self-ratings, respectively. Following the incon-

sistency approach, the majority of the dyads (62.6%) gave different

responses in at least three EQ-5D-5L dimensions (Table 3).

The most common response deviation was±1 (35.4%), and the low-
est “±4” (1.3%), occurring in “self-care” and “usual activity.” For the

“self better” category, responsedeviations especially occurred in “usual

activity” and “self-care” (Table 4).

By grouping the PlwD into “no problems” and “problems,” we again

observed the following two trends: (i) when PlwD indicated “no prob-

lems,” caregivers reported higher problems; (ii) when PlwD indicated

“problems,” caregivers reported less problems. These two trends were

confirmed by our regression analyses (see Table S2 and Table S3) and

particularly prevalent in the more observable dimensions “self-care,”

“mobility,” and “usual activity.” The density plots of the health-profile

discrepancies are demonstrated in Figure 2.

Considering the sample characteristics, PlwD reporting “poor

health” (EQ-5D-5L index), had significantly more depressive symp-

toms (GDS scores: 1.9 in full, 4.0 in moderate, and 6.4 in poor health),

slightly greater cognitive impairment (MMSE scores: 19.5, 19.2, and

18.5), more often a long-term care grade, and caused a higher care-

giver burden (Zarit scores: 22.2, 23.2, 29.0). Further, GDS correlated

strongestwith theEQ-5D (indexanddimensions) self-report (Table S4).

Contrary, the proxy-rated B-ADL scores were highest in the self-rated

“full-health” (6.8) and “poor-health” group (6.9), and lowest in the “mod-

erate health” group (6.0), underlining different perceptions of both

perspectives and the low correlation between B-ADL and EQ-5D self-

report. According to the “moderate” and the “poor-health” groups, the

EQ-5D index of the proxy-rating dropped less compared to the PlwD

index. The trend of PlwD characteristics over self-rated health groups

(“no problems” vs. “problems”) was also seen across all five EQ-5D-5L

dimensions (Table S5 and Table S6).

4 DISCUSSION

We studied the extent of discrepancies between self- and proxy-rated

HRQoL in PlwD and their informal caregivers based on individual

EQ-5D-5L responses, revealing an opposing trend of proxy-ratings,

underestimating (overestimating) PlwD health when PlwD self-rated

their own health as “good” (“poor”). Proxies selected two times more

frequently “moderate problems” than PlwD, representing a central

tendency bias. Also, PlwD, primarily mildly to moderately cogni-

tively impaired, self-reported their health aligned with the presence

of depressive symptoms, supporting the validity of the EQ-5D-5L

self-ratings.

Consistent with existing studies,38 our findings show that proxy-

ratings tend to underestimate self-ratedHRQoL. Previous studies14–16

indicate that dyads show primarily weak to moderate agreements,

worst in the “usual activity” and “self-care” dimensions. This aligns

with our results, demonstrated by kappa coefficients indicating a

fair agreement32 (kappa 0.2–0.4) across all EQ-5D-5L dimensions.

Problems in self-care or usual activities could be associated with

uncomfortable and embarrassing feelings, denied by PlwD, resulting in

a biased reported state.13 On the other hand, caregivers may underes-

timate the PlwD abilities because their care focuses less on supporting

the independence of the PlwD and is rather based on completing care

tasks as efficiently as possible.18 In a qualitative study about the ade-

quacy of long-term care provision, care recipients reported a feeling of

overprotection and overprovision by their informal caregivers, assum-

ing they do not fully understand what PlwD can do on their own.39
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TABLE 2 Distribution of EQ-5D-5L items responses for self and proxy, difference of self and proxy, and information of degree of agreement
using weighted Kappa statistics, n= 174.

Parameter EQ-5D-5L Self n (%) Proxy n (%) Differenceself-proxy p-Value Weighted kappa

More observable dimensions Mobility <0.001 0.393

No problems 61 (35.1) 45 (25.9) 16

Slight problems 53 (30.5) 37 (21.3) 16

Moderate problems 36 (20.7) 66 (37.9) −30

Severe problems 20 (11.5) 23 (13.2) −3

Extreme problems 4 (2.3) 3 (1.7) 1

Number of differences 66

Self-care <0.001 0.342

No problems 81 (46.6) 43 (24.7) 38

Slight problems 42 (24.1) 49 (28.2) −7

Moderate problems 20 (11.5) 38 (21.8) −18

Severe problems 23 (13.2) 31 (25.3) −8

Extreme problems 8 (4.6) 13 (12.6) −5

Number of differences 76

Usual activity <0.001 0.228

No problems 56 (32.2) 17 (9.8) 39

Slight problems 50 (28.7) 41 (23.6) 9

Moderate problems 22 (12.6) 50 (28.7) −28

Severe problems 38 (21.8) 44 (25.3) −6

Extreme problems 8 (4.6) 22 (12.6) −14

Number of differences 96

Less observable dimensions Pain/ discomfort <0.001 0.398

No problems 75 (43.0) 66 (37.9) 9

Slight problems 53 (30.5) 50 (28.7) 3

Moderate problems 33 (19.0) 47 (27.0) −14

Severe problems 12 (6.9) 9 (5.0) 3

Extreme problems 1 (0.6) 2 (1.1) −1

Number of differences 30

Anxiety/depression <0.001 0.367

No problems 86 (49.4) 72 (41.3) 14

Slight problems 48 (27.6) 43 (24.7) 5

Moderate problems 30 (17.2) 44 (25.3) −14

Severe problems 8 (4.6) 14 (8.0) −6

Extreme problems 2 (1.1) 1 (0.6) 1

Number of differences 40

Note: n: number; Self: reported by PlwD; Proxy: reported by the PlwDs informal caregivers.

Abbreviations: EQ-5D-5L, EuroQol 5 Dimension 5 Level survey.

The different response behavior may also be caused by differences in

the interpretation of the EQ-5D-5L’s dimensions. Lay et al.40 stated

that older adults with and without cognitive impairments reported

the most response issues of the EQ-5D-5L in usual activities and self-

care, which may be interpreted as less appropriate in that sample.

A further study concluded, that people consider their ability to do

housework and leisure to be most closely related to usual activities,

which indicates a wide range of interpretation.41 Such differences in

the understanding of the dimensions could also exist in the dementia

context.

Considering the inconsistency34 and PCHC method,33 only n = 9

(5.3%) dyads had identical ratings, whereas the largest group (63%)

had differences in at least three out of five EQ-5D-5L dimensions.

Surprisingly and not in line with previous studies,17–19 the less observ-
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TABLE 3 Discrepancies in health between self and proxy, according to the PCHC and the inconsistency.

PCHC Inconsistency

Groups Categories

Parameter n Same Proxy better Self better Mixed 0 1 2 3 4 5

Total, n (%) 174 9 (5.2) 30 (17.2) 84 (48.3) 51 (29.3) 9 (5.2) 24 (23.8) 32 (18.4) 58 (33.3) 31 (17.8) 20 (11.5)

Groups EQ-5D-5L indices

0.9–1, n (%) 58 1 (1.7) 0 (0) 44 (75.9) 13 (22.4) 1 (1.7) 6 (10.3) 17 (29.3) 16 (27.6) 14 (24.1) 4 (6.9)

0.5–0.9, n (%) 87 6 (6.9) 23 (26.4) 36 (41.4) 22 (25.3) 6 (6.9) 14 (16.1) 11 (12.6) 31 (35.6) 13 (14.9) 12 (13.8)

<0.5, n (%) 29 2 (6.9) 7 (24.1) 4 (13.8) 16 (55.2) 2 (6.9) 4 (13.8) 4 (13.8) 11 (37.9) 4 (13.8) 4 (13.8)

Note: “Same”: Identical PlwDand proxy-ratings; “Proxy better”: Proxy-rating is better on at least one EQ-5D-5L dimension and notworse on any other dimen-

sion compared to the self-rating. “Self better”: PlwD rating is better on at least one EQ-5D-5L dimension and not worse on any other dimension compared

to the proxy-rating. “Mixed”: response differences in both directions (better or worse) between self- and proxy-ratings; Inconsistency: A different response

between self and proxy in a dimension, ranged from 0 (identical responses in all dimensions) to 5 (different responses in all five dimensions).27

Abbreviations: EQ-5D-5L, EuroQol 5 Dimension 5 Level survey; PCHC, Paretian Classification of Health Change; PlwD, people living with dementia.

TABLE 4 Overview of distances between self- and proxy-ratings of EQ-5D-5L items, n (%).

More observable dimensions Less observable dimensions

Parameter Distance Mobility Self-care Usual activity Pain/discomfort Anxiety/depression Overall

“Self worse” −4 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 155 (17.8)

−3 1 (0.6) 1 (0.6) 3 (1.7) 2 (1.1) 1 (1.1) 9 (1.0)

−2 5 (2.9) 8 (4.6) 8 (4.6) 5 (2.9) 4 (2.3) 30 (3.5)

−1 27 (15.5) 19 (10.9) 15 (8.6) 29 (16.7) 26 (14.9) 116 (13.3)

0 77 (44.3) 75 (43.1) 58 (33.3) 84 (48.3) 90 (51.7) 384 (44.2)

“Self better” 1 41 (23.6) 32 (18.4) 45 (25.9) 43 (24.7) 31 (17.8) 192 (22.1) 331 (38.0)

2 21 (12.1) 28 (16.1) 27 (15.5) 11 (6.3) 17 (9.8) 104 (12.0)

3 2 (1.1) 7 (4.0) 10 (5.7) 0 (0.0) 4 (2.3) 23 (2.6)

4 0 (0.0) 4 (2.3) 8 (4.6) 0 (0.0) 0 (0.0) 12 (1.3)

Note: Distance: Discrepancy in proxy-responses, starting from proxy-proxy perspective with a range from −4 to 4; n of observations = 174; n of responses
= 870 (174 × 5). In the focus of a person-centered view, we determine positive values as an underestimation and negative values as an overestimation of

proxy-proxy perspective.

Abbreviation: EQ-5D-5L, EuroQol 5 Dimension 5 Level survey.

able dimensions (pain/discomfort, anxiety/depression) had the highest

agreements. Most responses in these dimensions are distributed

across the first three response levels (no, slight, and moderate prob-

lems) compared to the other three dimensions (mobility, self-care,

usual activity), where all five response levels are usedmore frequently,

leading to a higher potential of disagreement, especially prominent

in higher self- and lower proxy-ratings (underestimation). Regarding

the response distance approach of the five EQ-5D-5L dimensions, dis-

tances in thedirectionof anunderestimationoccurredmore frequently

than an overestimation with higher proportions in self-care and usual

activity. Smith et al.42 developed a scoring algorithm to link self-

and proxy-scores of a dementia-specific HRQoL instrument, estimat-

ing PlwD reports based on proxy-ratings. Considering that the most

frequent distances are−1/1 in our sample, it is questionable which dis-

tance can be classified as acceptable to interpret proxy-ratings in the

light of a person-centered view.

The individual health profile analysis revealed trends of a discor-

dant response behavior. In PlwD, who rated themselves without or

fewer problems, caregivers underestimate PlwD health, represented

by more problems in the proxy-ratings. This trend was inverse in

PlwD with a more deteriorated self-rating, where proxies indicated

better health. Also, PlwD with a self-rated poor-health showed sig-

nificantly higher depressive symptoms (GDS) and slight functional

impairments (B-ADL), which is in line with the clinical picture of

dementia.43,44 Interestingly, the self-reported GDS correlated most

strongly with the PlwD health reports and the proxy-reported B-

ADL with the caregiver reports of the EQ-5D, which the proxy-proxy

perspective could explain. The caregiver responds based on her/his

judgment, influenced by his/her expectations and/or assumptions.45

Further, the raters could differ in their comprehension and interpreta-

tion of the questionnaire items, affecting the responses and supporting

disagreements.40,41
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F IGURE 2 Density plots of EuroQol 5 Dimension 5 Level (EQ-5D-5L) dimensions and indices, grouped by severity of health. Note. “Worse”:
Self-rating is worse than proxy-rating; “Better”: Self-rating is better than proxy-rating. Distance: Discrepancy in proxy-responses, starting from
proxy-proxy perspective (proxyminus self) with a range from−4 to 4. EQ-5D-5LDimensions PlwD groups: (i) “no problems” (combining EQ-5D-5L
response options “no problems” and “slight problems”) and (ii) “problems” (combining EQ-5D-5L response options “moderate problems,” “severe
problems” and “extreme problems”)ÿ EQ-5D-5L indices PlwD groups: Full health>0.9;Moderate health indices 0.5 to 0.9; Poor health:<0.5. PlwD,
People living with dementia.

Finally, caregivers selected two times more often the mid-response

“moderate problems” of the EQ-5D-5L. A mid-response option could

strengthen the tendency toward the middle.46,47 An explanation could

be the central tendency bias, defined as the trend to avoid a scale’s

extremes and prefer responses closer to themiddle of a scale,48 result-

ing in a reduced interpretation of the data. To the authors’ knowledge,

no research has addressed the central tendency bias in self- and proxy-

ratings. A possible hypothesis might be that proxies are affected with

uncertainty in the rating of PlwDhealth. This could be especially preva-

lent in caregivers living in a different household than the PlwD,36

resulting in limited time to observe the PlwD situation. In our analysis,

every third PlwD was living alone. Comparing PlwD living alone with

PlwD living not alone, self- and proxy-rating discrepancies were signif-

icantly higher in PlwD living alone (0.810 ± 0.24 vs. 0.719 ± 0.22), and

caregivers more often select “moderate problems” (32.2% vs. 14.1%).

Additional research is needed to investigate these findings in more

detail.

4.1 Implications of the findings

When using proxy-data as a replacement for self-ratings, it might

lead to a non-reimbursement of an effective treatment based on an

HTA evaluation or a biased interpretation of findings in dementia-

related interventional studies. Proxy-ratings should, therefore, be

carefully interpreted36 and not used as an unreflected self-rated sub-

stitute. A confident interpretation of proxy-ratings is crucial in making

care-decisions for a PlwD,49 avoiding over- and underprovision of

care. A biased perception of the PlwD health could result in missed

(overestimation) or unnecessary needs (underestimation). It would be

interesting to monitor the trend of underestimated proxy-ratings in

healthier individuals who progress into more severe disease stages

where proxy-ratings tend to overestimate a person’s health. From a

methodological perspective, examining if detected discrepancies are

instrument-related and differ between generic and specific measures

is highly relevant. Further, the extent to which a discrepancy leads
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to a significant outcome might be discussed, especially concerning

dementia-related interventions.

4.2 Limitations

Our study is not free of limitations affecting the generalizability. First,

the informal caregivers rated the PlwD health using a proxy-proxy

perspective. The discrepancies and trends of under- and overestima-

tion might be less pronounced between a proxy-person perspective

and a self-rating. A comparative analysis of both proxy-perspectives

(proxy-proxy vs. proxy-person) would be preferable in future research.

A second limitation lies in the EQ-5D-5Lmeasure. The instrument con-

sists of a recall period of “today.” Although the self- and proxy-ratings

were assessed simultaneously, dementia is a disease with common

day-to-day health fluctuations. Therefore, PlwD and caregivers could

refer to a different recall period than today, possibly affecting the rat-

ings. The EQ-5D does not cover disease-specific nuances in PlwD, such

as cognitive functioning or further disease-related dimensions. Thus,

the response behavior of PlwD and their caregivers rely on the EQ-

5D’s five dimensions, which limits the discrepancies conclusions. The

EQ-5D dimensions have a broad scope for interpretation.40,41 How

PlwD and their caregivers understand and interpret these dimensions

could be associated with discrepancies between self- and proxy-rated

health. Comparable to other HRQoL measures, the EQ-5D is less

responsive in health changes,50 which biased interventional study

conclusions. We, therefore, underpin the EQ-5D usage with critical

reflection.

5 CONCLUSION

Self- and proxy-rated health profiles were analyzed, extending the

existing knowledge by demonstrating two contrasting trends of

self- and proxy-response-behavior: proxies’ underestimation of more

healthy self-ratings andoverestimationof less healthy self-ratings. This

was accompanied by a two-times higher amount of proxies rating the

health of PlwD with “moderate problems,” representing a central ten-

dency bias, which rating uncertainties could cause, likely associated

with not seeing PlwD frequently in their daily life routine. Conversely,

more observable dimensions showed the highest discrepancies.
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