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Abstract

Objectives This study compared the psychometric performance of alternative item wording and formats in the
experimental EQ-HWB long form: (1) presentation formats for positively worded items, (2) positively worded
items from EQ-HWB v1.1 versus negatively worded counterparts from EQ-HWB v1.2, (3) hopelessness item
wording, and (4) vision item wording.

Methods Overall, 1,200 general-population adults completed the experimental modified EQ-HWB (v1.2) item-
by-item with additional item variants and were randomized to three presentation formats for positively worded
items: text warning, reversed response scale, or unmodified. Positively worded items (‘accepted’, ‘feeling good’,
‘do things one wanted to’) were compared with negatively worded counterparts (‘excluded’, ‘negative feelings’,
‘difficulties with enjoyable activities’). To identify response errors from negative-to-positive wording switches,
positive-item responses were benchmarked against external measures (e.g., happiness). ‘Hopelessness’ was com-
pared with ‘nothing to look forward to’, and vision items with and without reference to aids. Psychometric per-
formance was assessed using distributional properties, and convergent and known-group validity analysis.
Results Response errors for positively worded items occurred across formats but were higher in the unmodified
format (5.8-6.8%) than across alternative formats (3.3—4.5%). These items showed lower ceilings versus nega-
tively worded counterparts and slightly improved instrument-level known-group validity. ‘Hopelessness’ showed
stronger known-group validity than ‘nothing to look forward to’. Referencing aids slightly reduced reported dif-
ficulties, while both vision versions similarly distinguished those with chronic eye disease.

Conclusions Our findings can inform key design decisions on item wording and presentation in the EQ-HWB
long form and should be considered alongside qualitative evidence from the literature.
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Précis: This study compares the psychometric performance of alternative item wording and presentation formats in the
long form of the experimental EQ-HWB instrument.

Health and Quality of Life Outcomes https://doi.org/10.1186/512955-026-02621-w

B BMC

Check for
updates

Published online: 23 September 2026



http://crossmark.crossref.org/dialog/?doi=10.1186/s12955-026-02621-w&domain=pdf&date_stamp=2026-9-23
https://doi.org/10.1186/s12955-026-02621-w
https://orcid.org/0000-0003-2546-9449

Article in Press https://doi.org/10.1186/512955-026-02621-w

Introduction

The EuroQol Health and Wellbeing (EQ-HWB) is an experimental, generic measure developed for populations in
which assessing well-being alongside health is relevant, such as capturing the impacts of receiving or providing
care. The instrument was developed by international researchers from the EuroQol Group in collaboration with
the University of Sheffield as part of the ‘Extending the QALY (E-QALY) project [1, 2]. Two versions have been
developed: the EQ-HWB-9, a shorter classification system intended for use in cross-sectoral economic evaluation
and decision-making, and the EQ-HWB long form, a profile measure that extends the EQ-HWB-9 with a broader
set of items. While the EQ-HWB-9 is approaching finalization, the long form remains under development, with
ongoing international qualitative and quantitative testing of modifications.

The initial 25-item experimental version of the EQ-HWB long form (hereafter the ‘experimental’ version,
vl.1) wasreleased in 2022 [1]. Evidence from a series of qualitative and quantitative studies informed the updated
25-item version released in 2024 (hereafter the ‘experimental modified’ version, v1.2) [3—19]. Compared with
the original experimental version, the modified version introduced changes to the instructions, item ordering,
response levels, item stems, and wording. To date, quantitative evidence on the experimental modified EQ-
HWB(-9) remains limited to one study each in Australia and China [20, 21], while qualitative evidence comes
from Australia and Hungary [7, 22, 23].

An important consideration for the finalization of the long form concerns the three items for which alternative
positive and negative wordings have been considered. One content validity study of the EQ-HWB in Australia
reported mixed views on the positively worded items: some respondents preferred their use, particularly when
placed at the end of the questionnaire to leave a more positive overall impression; while others reported difficul-
ties in interpreting the response levels, which were identical to those used in the earlier negatively worded ques-
tions [22]. Given the limited evidence, it remains unclear whether differences between positively and negatively
worded items reflect respondents overlooking response options, difficulties in comprehension, differences in
the constructs being measured, or other factors. If positive items are to be retained, mitigation strategies may be
needed to reduce unintended response errors.

In the EQ-HWB-9, the ‘getting around inside or outside’ item was finalized with wording that refers to the use
of aids. Referencing aids may help clarify the intended meaning and support more accurate responses; however,
previous qualitative evidence indicated that some respondents who did not use aids misunderstood the item, inter-
preting it as asking whether they used aids [7, 22]. Similar issues may arise for the vision item in the long form,
which currently includes such a reference (e.g., “how much difficulty did you have seeing? Using, for example,
glasses or contact lenses if you normally use them”). Another change in the EQ-HWB long form requiring testing
is the replacement of ‘nothing to look forward to’ with ‘hopelessness’, prompted by early translation and cogni-
tive debriefing evidence from the EuroQol Version Management Committee.

Therefore, this study aimed to compare the psychometric performance of alternative item wording and presen-
tation formats in EQ-HWB long form across four areas: (1) different presentation formats for positively worded
items to mitigate potential response errors; (2) three positively worded items from the experimental version
(v1.1) and their negatively worded counterparts from the experimental modified version (v1.2); (3) wording of
the ‘hopelessness’ item; and (4) ‘vision’ item versions with and without reference to aids. Findings are expected
to inform decisions on item modifications and finalization of the EQ-HWB long form.
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Methods

Study design and respondents

This study used data from a cross-sectional online survey of 2,000 adults from the Hungarian general popula-
tion, conducted in August-September 2025. Respondents were recruited through two online panels using non-
probabilistic quota sampling to approximate national representativeness by sex, age group (18-34, 35-44, 45-54,
55-64, 65+years), education (primary, secondary, tertiary), region (Central, Western or Eastern Hungary), and
residence type (capital, other city, village).

Respondents were randomly allocated to five study arms using matching criteria based on age group, sex,
education, region, residence type, and general health status (excellent/very good, good, fair/poor). The present
study included the three arms that completed the EQ-HWB long form items (r» = 400 each; total » = 1,200). The
remaining two arms served different objectives, did not include the EQ-HWB long form, and were not analyzed
in this article [24]. The survey was anonymous, and respondents received redeemable reward points as incentives.
Ethical approval for the data collection was granted by the Research Ethics Committee of Corvinus University
of Budapest (KRH/284/2024).

Survey

The survey was administered in Hungarian, with all questions mandatory and no missing responses. The main
outcome measure was the 2024 modified version of the EQ-HWB long form (v1.2), supplemented with addi-
tional item variants. Additional self-reported outcomes included the EQ-5D-5 L [25]; general health, general
well-being, and general quality of life (each assessed on a 5-point Likert scale); happiness (0—10 numeric rating
scale); the Rosenberg Self-Esteem Scale [26]; and the second item of the InCharge Financial Distress/Financial
Well-Being Scale, measuring overall perceived financial satisfaction (0—10 ladder scale) [27]. In addition to the
quota variables, sociodemographic variables included marital status, employment status, and monthly net house-
hold income. Health and lifestyle-related variables included body weight and height, caregiving and care recipi-
ent status, physician-diagnosed chronic conditions (selected from a list of 35), and use of vision aids in the last 7
days (frequency and type). To ensure data quality, several checks were implemented, including randomly placed
attention-check questions, repeated reporting year of birth, inclusion of two fictitious conditions in the chronic
condition list, and response time (speed) checks. Respondents failing to meet any of these criteria were excluded.

EQ-HWB and additional item variants

The EQ-HWB and its item variants were administered in a customized item-by-item format across four blocks,
with a fixed item order within each block. Other questionnaire items were interspersed between blocks. The
first two blocks comprised the experimental modified version (v1.2) of the EQ-HWB; block 1 included the nine
EQ-HWB-9 items, and block 2 included the remaining 16 long-form items. Blocks 3 and 4 included additional
item variants. Block 3 comprised nine items drawn from an earlier EQ-HWB version (v1.1), modification test-
ing in other methodological studies, and the original instrument development item pool [2, 21, 28], and one item
developed specifically for the present study (i.e., ‘vision’ item without aid reference). Block 4 included three
positively worded items from the experimental version (v1.1) of EQ-HWB: ‘feeling accepted’, ‘feeling good
about oneself’, and ‘doing things one wanted to do’ [1]. Each item was assessed using a five-level response scale
reflecting either difficulty (no, slight, moderate, a lot of difficulty, or unable), frequency (none of the time, a little
of the time, sometimes, often, or most or all of the time), or severity (no, mild, moderate, severe, or very severe).
At the instrument level, the EQ-HWB long form was scored using a level sum score (LSS), calculated by sum-
ming responses across all 25 items. This yielded a theoretical score of 25 to 125, with higher scores indicating
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worse EQ-HWB outcomes. A complete list and ordering of all administered EQ-HWB items and their response
options used in this study are provided in Appendix Table 1, along with their position in the overall survey order.

Presentation of positively worded items

Across three arms, the positively worded items from the fourth block were presented differently (Appendix Table
2). In Arm 1, the block was preceded by a text warning: “Please note that the next three questions look different
and ‘most or all of the time’is now a good thing.” The wording and formatting (color and font size) were repli-
cated from an earlier study [29]. In Arm 2, the response level order was reversed, with ‘most or all of the time’ at
the top and ‘none of the time’ at the bottom. In Arm 3, no modifications were applied.

Statistical analysis

Respondent characteristics

Respondent characteristics were summarized using descriptive statistics. Differences across study arms were
assessed using chi-square tests for categorical variables and one-way analysis of variance (ANOVA) for con-
tinuous variables, with Tukey’s honestly significant difference (HSD) tests for post hoc pairwise comparisons.
Randomization was considered successful if no statistically significant differences were observed across arms for
key matching variables, including age group, sex, education, region, residence type, and general health status.

Distributional properties

Response distributions, including floor and ceiling, were examined for all EQ-HWB items. Differences in distri-
butions across study arms and between item variants were assessed using the chi-square test. Within-respondent
differences for items with alternative formulations, conceptually matched groups (e.g., ‘hopelessness’ versus
‘nothing to look forward to’, ‘feeling excluded’ versus ‘feeling left out’ versus ‘feeling isolated’), or positive-
negative item pairs were assessed using the Wilcoxon signed-rank test. Direct comparisons were conducted for:

e Positively worded items (‘feeling accepted’, ‘feeling good about oneself’, ‘doing things one wanted to’) and
their negatively worded counterparts (‘feeling excluded’, ‘negative feelings about oneself”, ‘difficulties en-
joyable activities’). Responses were visualized and cross-tabulated. Comparisons were conducted across study
arms and between arms (Arm 1 versus 2, Arm 1 versus 3, and Arm 2 versus 3). For matched positive-negative
pairs, positively worded items were reverse-coded for analysis to align score direction with their negatively
worded counterparts.

e Vision items with and without reference to aids. Responses were visualized and examined according to use
of vision aids (yes/no), presence of chronic eye conditions, frequency of aid use, and type of aid (e.g., reading
or distance glasses). Agreement between items with and without reference to aids was assessed by calculating
the proportion of identical and discordant responses. Among discordant responses, the direction of difference
— whether greater difficulty with seeing was reported with or without reference to aids — was examined.

Response errors due to positively worded items

To identify potential response errors due to switching from negative to positive wording, responses to positively
worded items were benchmarked against external measures, i.e., the happiness numeric rating scale, general well-
being, and overall quality of life. Respondents were flagged as potentially inconsistent if they reported the least
favorable response to positively worded items (e.g., ‘none of the time’ for ‘feeling good about oneself”) while
simultaneously reporting high levels of happiness or excellent general well-being. Inconsistency was defined
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in one direction, given the distribution of positively worded items and the expected impact of framing-related
response error. Overlap across external measures was assessed, and the proportion of respondents flagged by at
least one measure was estimated. To evaluate the impact of these potential inconsistencies, sensitivity analyses
were conducted by excluding flagged respondents and examining whether expected monotonic patterns were
restored (e.g., increasing mean happiness scores across response levels of positively worded items).

Convergent validity

Spearman’s rank correlations were calculated for corresponding items to assess the extent to which they capture
similar underlying constructs. This included comparisons between positively and negatively worded items, as
well as corresponding item variants, grouped into conceptual domains: relationship-stigma (‘feeling accepted’,
‘feeling excluded’, ‘feeling left out’, and ‘feeling isolated’), enjoyable activities (‘doing things one wanted to
do’, “difficulty with enjoyable activities’, ‘difficulty with doing rewarding things’, ‘difficulty with doing things
one wanted to’), and self-worth (‘feeling good’, ‘negative feelings’, ‘feeling bad about oneself’, ‘feeling like a
failure’) [2]. Additional corresponding pairs were also assessed (e.g., ‘hopelessness’ compared with ‘nothing
to look forward to”). Spearman’s rho coefficients were interpreted as absolute values: negligible (< 0.10), weak
(0.10-0.29), moderate (0.30-0.49), or strong (> 0.50) correlations [30].

Known-group validity

Known-group validity was assessed to evaluate the discriminatory power of alternative item formulations at
both the item and instrument levels. At the item level, comparisons were conducted for positively and nega-
tively worded items, and for ‘hopelessness’ and ‘nothing to look forward to’ items. Comparisons were examined
across groups defined by general well-being, overall quality of life, happiness, self-esteem, chronic anxiety, and
chronic depression. Additionally, known-group validity for vision items (with versus without aid reference) was
assessed by comparing respondents with chronic eye disease and their healthy counterparts. At the instrument
level, known-group validity was assessed using EQ-HWB LSS. This involved comparing the instrument’s abil-
ity to distinguish between groups under alternative instrument versions: (1) replacing negatively worded items
with their positively worded counterparts, and (2) replacing ‘hopelessness’ with ‘nothing to look forward to’ in
the LSS. The resulting LSS were then transformed to a 0-100 scale for ease of interpretation, with higher scores
reflecting better health and well-being, and compared across groups. The same grouping variables were used as
in the item-level analyses, with additional groups defined by sociodemographic, care-related, and health charac-
teristics, including education, caregiving status, perceived financial satisfaction, general health, chronic condition
status, and EQ VAS. Group differences were assessed using independent samples t-tests, with Mann-Whitney
U tests conducted as non-parametric sensitivity analyses. Cohen’s d effect sizes, adjusted for sex and age, were
calculated to quantify between-group differences and compare discriminative performance across items and
instrument versions. Effect sizes were reported as absolute values, and interpreted as trivial (0.00-0.19), small
(0.20-0.49), medium (0.50-0.79) or large (> 0.80) [30].

Analytical considerations

Analyses were exploratory in nature, and no a priori hypotheses were specified. All analyses were conducted
using Stata/MP 19 (StataCorp LLC, 2025), with statistical significance set at p<0.05.
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Results

Respondent characteristics

Of 3,472 respondents recruited, 1,472 were excluded based on quality-control criteria or quota limits, primarily
due to attention-check failures (67.9%) and exceeding quotas (23.9%). Other reasons included lack of consent
(6.3%), selection of fictitious conditions (0.8%), failure of the year-of-birth consistency check (0.7%), and being
under 18 years of age (0.3%). The final sample included 1,200 respondents (from n=2,000) across three arms
with equal distribution, and randomization across arms was successful based on the matching criteria variables
(all p>0.05). The sample had a mean age of 49.3+16.5 years, and 54.0% were female. The majority were mar-
ried or partnered (61.3%), completed primary education only (43.6%), were employed (53.5%), and had lower
income. Most (68.9%) had chronic conditions, and reported at least good levels of general health (61.5%), gen-
eral well-being (60.7%), and general quality of life (61.7%). Overall, 763 (63.6%) respondents used vision aids,
of whom 43.2% used reading and 30.4% used distance glasses (not mutually exclusive). Most users (78%) used
them 67 days in the past week. Complete characteristics are reported in Appendix Table 3.

EQ-HWB item distribution

Except for the positively worded items, distributions of all EQ-HWB items and their variants (Blocks 1-3) are
reported in Appendix Table 4 and visualized in Fig. 1. Items with the highest ceilings included ‘hearing’ (81.3%),
‘feeling unsafe’ (73.0%), ‘feeling like a failure’ (70.3%), and ‘getting around inside or outside’ (69.8%). Items
with the lowest ceilings were ‘exhaustion’ (25.5%), ‘pain’ severity (34.1%), and ‘pain’ frequency (34.4%); these
indicate the greatest reported difficulties among respondents. Distributions were largely similar across the three
arms, with no statistically significant differences observed for most items. Exceptions were observed for ‘coping’
(»=0.014) and ‘difficulty with doing things one wanted to do’ (p=0.033), which showed differences across arms.

Distributions for positively vs. negatively worded items by arm

Figure 2 shows the distributions of the three positively worded items — ‘feeling accepted’, ‘feeling good about
oneself’, and ‘doing things one wanted to’ — by study arm, alongside their corresponding negatively worded
counterparts: ‘feeling excluded’, ‘negative feelings about oneself’, and ‘difficulty with enjoyable activities’.
Negatively worded items showed higher ceilings (ranging from 50 to 52% for ‘negative feelings about oneself’
to 68—71% for ‘feeling excluded’), whereas positively worded items showed more dispersed distributions with
lower ceilings (ranging from 17 to 26% for ‘feeling good about oneself” to 25-39% for ‘feeling accepted’). The
unmodified presentation (Arm 3) consistently showed lower ceilings compared with the modified arms for posi-
tively worded items. Within each arm, positively and negatively worded item pairs after reverse-coding showed
significantly different response distributions (p<0.001). Across arms, response distributions differed for ‘feel-
ing good about oneself” (p=0.002) and ‘doing things one wanted to’ (»=0.001), but not for ‘feeling accepted’
(p=0.160). Cross-tabulations are provided in Appendix Table 5.

Response errors on positively worded items

A proportion of respondents reported the least favorable responses to positively worded items (‘none of the time”)
despite indicating high levels of happiness, general well-being, or quality of life, suggesting potential response
errors. This pattern was more pronounced in the unmodified presentation arm (Arm 3), which consistently showed
higher proportions of such responses compared with the modified arms (Arm 1: text warning prior to items; Arm
2: reversed response scale). The proportion of respondents flagged due to inconsistency with an external measure
ranged from 3.5 to 4.5% in Arm 1, 3.3-4.0% in Arm 2, and 5.8-6.8% in Arm 3. As a robustness check, excluding
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Fig. 1 Response distributions for EQ-HWB items and variants (z=1,200). Notes: (1) The figure excludes the positively
worded items. (2) Selected items are arranged in pre-specified groups of two to three closely related items. (3) Percent-
ages may not sum to 100% due to rounding. (4) Response categories with values less than 0.5% were omitted to improve
readability. (5) Level 1 represents the most favorable response option for each item (e.g., ‘no difficulty’, ‘no pain’). Labels
for response categories (levels 1-5) are provided in Appendix Table 4. (6) Wilcoxon signed-rank tests showed statisti-
cally significant within-respondent distributional differences for ‘difficulty with enjoyable activities’ vs. ‘difficulty with
doing rewarding things’ (p=0.005), ‘difficulty with doing rewarding things’ vs. ‘difficulty with doing things one wanted
to’ (p<0.001), “feeling left out’ vs. ‘feeling isolated’ (»=0.004), ‘hopelessness’ vs. ‘nothing to look forward to’ (p<0.001),
‘negative feelings about oneself” vs. ‘feeling like a failure’ (p<0.001), ‘negative feelings about oneself’ vs. ‘feeling bad
about oneself” (p<0.001), ‘feeling like a failure’ vs. ‘feeling bad about oneself” (p<0.001), and ‘pain’ severity vs. ‘pain’ fre-
quency (p<0.001). No statistically significant differences were observed for ‘difficulty with enjoyable things’ vs. ‘difficulty
with doing things one wanted to’ (p=0.794), ‘feeling excluded’ vs. ‘feeling left out’ (p=0.947), ‘feeling excluded’ vs. ‘feel-
ing isolated’ (p =0.083), ‘vision’ with vs. without reference to aids (p=0.053), and ‘discomfort’ frequency vs. ‘discomfort’
severity (p=0.130)
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Fig. 2 Comparative response distributions for positively worded items and negatively worded counterparts. Notes: (1) Per-
centages may not sum to 100% due to rounding. (2) Positively worded items were presented differently across arms; arm
1: preceded by a text warning, arm 2: response level order reversed, arm 3: no text warning or any other modification. (3)
Across the three presentation formats, response distributions for positively worded items were compared using chi-square
tests. Statistically significant differences were observed for ‘feeling good about oneself” (p=0.002) and ‘doing things one
wanted to’ (p=0.001), but not for ‘feeling accepted’ (p=0.160). (4) Pairwise chi-square tests showed significant differences
between arm 1 and arm 2 and between arm 2 and arm 3 for all three positively worded items (all p<0.001). Comparisons
between arm 1 and arm 3 were not significant for ‘feeling accepted’ (p=0.371), but were significant for ‘feeling good
about oneself” (p=0.009) and ‘doing things one wanted to’ (p=0.022). (5) Matched comparisons between positively and
negatively worded items within each arm were conducted using the Wilcoxon signed-rank test after aligning item direction
(‘feeling accepted’ vs ‘feeling excluded’; ‘feeling good about oneself’ vs ‘negative feelings about oneself’; ‘doing things one
wanted to’ vs ‘difficulty with enjoyable activities’); all differences were significant (all p<0.001)

flagged respondents restored the expected monotonic relationships between response levels and mean happiness
scores for all items, with the lowest scores observed for ‘none of the time’ and progressively higher scores up to
‘most or all of the time’. Full results are presented in Appendix Table 6.

Convergence between positively and negatively worded items

Correlations between positively and negatively worded items were generally moderate across domains, with
a few pairs reaching borderline strong correlations (#=0.34-0.52). Correlations tended to be slightly higher in
Arms 1 and 2, where the positive wording was accompanied by a text warning or reversed response order, com-
pared with Arm 3, where the items were presented without modification. Meanwhile, correlations among nega-
tively worded items were strong (r=0.63—0.80). Results are presented in Appendix Table 7.

Known-group validity of positively and negatively worded items

Across all known groups, positively worded items presented under modified formats showed greater effect sizes
than those in the unmodified format, with the largest discrimination observed for groups defined by happiness and
self-esteem (Table 1; see Appendix Table 8 for full details). Except for the self-esteem subgroup, corresponding
negatively worded items showed greater effect sizes than their positively worded counterparts. At the instrument
level, replacing negatively worded items with positively worded items slightly improved discriminatory power
across all known groups and study arms (Appendix Table 9).

Hopelessness versus nothing to look forward to items
‘Hopelessness’ and ‘nothing to look forward to’ showed similar distributions, with ceilings of 62.5% and 65.3%,

respectively (Fig. 1), and were strongly correlated (r=0.69, Appendix Table 7). In known-group validity analyses,
hopelessness consistently demonstrated larger effect sizes than nothing to look forward to (Table 2). However,

M BMC Health and Quality of Life Outcomes



Article in Press

//doi.org/10.1186/512955-026-02621-w

https

910 WodISH-J[OS S10quasoy oy Suisn
paInseaJA (q) "UOnBIYIPOUW JAY)0 AUk JO SUTUIBM }XJ) OU ¢ ULIB ‘PISIOAI IOPIO [AS] 9suodsal :7 wire ‘Sururem 1x21 & Aq papao2Id ;] Wk SWLIB SSOIJR A[JUSIPTP PAIuasal{ () ‘sojou ogroadg

X9s pue a3e 10j

pasnipe o1om suostredwod [[y a81e[ 080 < PUB ‘WNIPAW /' 0—0S 0 TIEWS 65'0—0Z 0 ‘TeIAL 61°0—00°0 St pa1oIdIojul pue suiIe) ojnjosqe Ul pojrodar oIe sanjeA p S,USY0)) :SIJOU [LIUIL)

o[eos Surnjer oLIoWINU (SYN ‘OZIS JO3PS WNIPAU ]\ “OZIS J03Yd a31e[ ] 'AIqQY

14U3 (D (S (D (D (D (D (W) 020 (D 901 €6 SOl Apresq
(MeegT  (Deo6T  (D696T L6 8060 06F0 $98°0 €€80 STI'T  8¥80 1790 €TLO  LTEO ¢ I£3 £3 SOk
uoissa.1dap ooy
143 W (S (D ) (D (D (S) ) (D 901 €6 SOt Apresy
Mooyt (Degg1T  (DS8YT 621 L6L0  €8T0  9€8°0  80L0 060  +06'0  +6€0  0TLO  LESO 9t w It SOA
MApa1xup d1uo.4y)
908 (D (D (D (D (D (D (D (D (D ¥9C €8T  65C ($1<) dpenbopy
(Dsse0 (Dyzer (DTOTT  v6€ 0960  991'T  LE60  OITT  ShP'T  9L0T  TIOT 89T Lb60 9¢1 LTT 1 ($1-0) enbape mofog
QEw&@.\Bﬂ
868 (D (D (D (D (D (D (2 (D (D l6c €0t ¥0¢ (01-9) Addey
(Mos60 (DeozT (DO9Y'T  TOE  0T80  SOI'l  SEOT  8€60  €LTT  TCI'T 9890 6601  T80'I 601 L6 96 (s-0) &ddey j0N
SUN 010 ssaurddvpy
ovL (§2) (s) (V720) (2] W 2] (S) (2] ) ¢ 6vC SHT po03 (K19A)AUS[[90XY]
W 0g90 (AW 099°0 (N €CLO0  09%  IHSO SO0  6L90  LSSO  $9S0  L£90 T8O IS0 €090 ¥S1 IST SSI Jood/ireq
afi1 Jo gyvnb piouary
8CL 2] ) (W) 2] 0] ) ) 020 W  6cc 9T €T poo3 (K12A)pud][20xg
(W 6590 (NS890 (N €690 TLY  8€S0  $990  TH90  TISO 8790 L0900 LTVO  L6SO  S09°0 ILT vSI Ly1 J1ood;xre,f
Su1aq-jjam [p1auan
PaUIqUIOD SULIE [[Y guly guly  July  guly  guly Uiy guly  guly ] iy u u u
SONIAT)OR J19souo
J1qefoluyg moqe
Pm s3uIoe)  papnjoxd

Anoig EINSEREING Sureo,g 0} pajuem Quo sFuly) Sulo(  J[OSAUO Noqe pooT Julao,] pardoooe Jureoq

SwoYl papiom A[oAEION u SWAY PIpIom A[oA)ISO ¢ Wy guWly [ Uy sdnoi8 umouy|

(£ 21qe1. x1puaddy ur s)nsalr [[nJ {S9ZISs 10912 P S, Uay0))) siredIojunod paprom A[9AneSou pue swol papiom A[aanisod jo Ajprjea dnois-umouy| | ajgeL

N BMC

Health and Quality of Life Outcomes



Article in Press https://doi.org/10.1186/512955-026-02621-w

Table 2 Known-group validity of ‘hopelessness’ and ‘nothing to look forward to’ items

Known group n % Hopelessness Nothing to look forward to
Mean (SD) Effect size Mean (SD) Effect size

General well-being

Fair/poor 472 39% 2.29 (1.36) 0.932 (L) 2.04 (1.25) 0.778 (M)

Excellent/(very) good 728 61% 1.39 (0.83) 1.34 (0.72)

General quality of life

Fair/poor 460 38% 2.27(1.36) 0.866 (L) 2.05(1.23) 0.764 (M)

Excellent/(very) good 740 62% 1.42 (0.86) 1.35 (0.75)

Happiness 0-10 NRS

Not happy (0-5) 302 25% 2.90 (1.35) 1.641 (L) 2.51(1.30) 1.360 (L)

Happy (6-10) 898 75% 1.36 (0.76) 1.32 (0.68)

Self-esteem*

Below adequate (score 0—15) 394 33% 2.63 (1.34) 1.330 (L) 2.32(1.28) 1.192 (L)

Adequate (score>15) 806 67% 1.31(0.74) 1.27 (0.62)

Chronic anxiety

Yes 129 30% 3.09 (1.41) 1.768 (L) 2.67 (1.40) 1.629 (L)

Healthy 304 70% 1.35(0.79) 1.22 (0.59)

Chronic depression

Yes 97 24% 3.34(1.32) 2.147 (L) 2.84(1.37) 1.943 (L)

Healthy 304 76% 1.35(0.79) 1.22 (0.59)

Abbrv. L: large effect size, M: medium effect size, NRS: numeric rating scale

General notes. (1) Known-group validity was assessed using t-tests; results were robust to non-parametric sensitivity analyses using the Mann-
Whitney U test. All p-values were <0.001. (2) Item scores (1-5) were aligned such that higher values indicate greater difficulty. (3) Effect size:
Cohen’s d values are reported in absolute terms and interpreted as: 0.00—0.19 trivial, 0.20—0.49 small, 0.50—0.79 medium, and >0.80 large. All
known-group comparisons were adjusted for age and sex

Specific notes. (a) Measured using the Rosenberg Self-Esteem Scale

at the instrument level, substituting one for the other resulted in similar effect sizes for the EQ-HWB across all
known groups (Appendix Table 10).

Vision items with versus without reference to aids

Figure 3 shows the distribution of ‘vision’ items. Among vision aid users (n=763), distributions differed slightly,
with a higher ceiling observed for the item with reference to aids (52.3%) compared with without reference
(47.6%). A similar pattern was observed across subgroups (by chronic eye disease, type, and frequency of aid
use), with consistently higher ceilings for the item with reference to aids than without, and comparable differ-
ences in percentage points. The lowest ceilings were observed among respondents with chronic eye disease
(n=91), at 20.9% with aid reference and 24.2% without. Significant differences between item versions were
observed among vision aid users (p=0.014), reading glasses users (p=0.003), and those using aids<5 days per
week (p=0.034), but not among non-users, respondents with chronic eye disease, distance glasses users, or those
using aids 67 days per week.

Overall, 85% of respondents gave identical responses to both items. Among discordant responses, more respon-
dents reported greater seeing difficulty without reference to aids (8.6%) than with reference (6.4%) (Appendix
Table 11). Among vision aid users, 81.5% responded identically, with 11.1% reporting greater difficulty without
reference compared with 7.3% with reference. Both item versions demonstrated similar discriminatory perfor-
mance in distinguishing respondents with chronic eye disease from healthy counterparts, with large effect sizes
(Cohen’s d=1.79 with aid reference vs. 1.76 without).
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Vision aid users Non-users of vision aids Individuals with chronic eye disease Reading glasses Distance glasses Used aids 67 days in the past week Used aids <5 days i the past week
(n=763) (n=437) (n=91) (n=518) (n=365) (n=595) (n=168)

Nodifficulty = Slight difficulty = Moderate difficulty ®Alot of difficulty = Unable Nodifficulty = Slight difficulty = Moderate difficulty BA lot of difficulty ® Unable

Fig.3 Vision item responses with and without reference to aids. Notes: (1) Percentages may not sum to 100% due to round-
ing; (2) Response categories with values less than 0.5% were omitted to improve readability. (3) Paired comparison of
item reference (with vs. without reference to aids): * Vision aid use: users of vision aids (n=763), p=0.014; Non-users of
vision aids (n=437), p=0.619; * Individuals with chronic eye disease (n=91), p=0.654; » Reading glasses users (n=518),
p=0.003;  Distance glasses users (n=365), p=0.073; « Frequency of use: 6—7 days (n=595), p=0.198; 5 days or less
(n=168), p=0.034

Discussion

This study provides one of the most extensive quantitative evaluations of EQ-HWB long form modifications
to date. Findings show substantial differences in distributions between positively and negatively worded items.
While these items may appear antonymous, they are not strictly equivalent. For example, not feeling accepted
does not necessarily imply feeling rejected [22]; therefore, responses are not expected to mirror each other. Fur-
thermore, the shift from negatively to positively worded items appeared to confuse some respondents, even when
placed last in the questionnaire, as it requires a change in response orientation. The mitigation strategies reduced,
but did not eliminate, response errors. These approaches show promise; however, the presentation formats for
the positively phrased items evaluated in this study were developed de novo - qualitative research would be valu-
able to inform further refinement. Combining approaches (e.g., a text warning with reversed response options)
may offer additional improvements. Another approach could involve real-time confirmation prompts following
extreme responses (e.g., “you selected X, which means Y — could you please confirm? ). In paper-based adminis-
tration, alternative approaches would be required, as interactive checks are not feasible. While positively worded
items showed potential value in improving instrument validity, this benefit may be offset by the introduction of
response errors.

Regarding alternative item performance, a slightly higher proportion of respondents reported greater difficulty
on the ‘vision’ item without reference to aids compared with the version including such reference. Differences
were observed among vision aid users, but not among those with chronic eye conditions, suggesting that respon-
dents accounted for their use of aids when answering. These findings may indicate that explicitly referencing the
use of aids has limited added value in a general population sample. However, this should not be interpreted as
evidence that this reference is unnecessary. The EQ-HWB was informed by the Wilson and Cleary model [1],
which recognizes the role of individuals’ perceptions and experiences in self-reported functioning. For many
individuals, aids such as glasses form part of usual functioning and should therefore be considered when assess-
ing vision-related functioning. While previous qualitative evidence has suggested possible confusion around the
wording of the use-of-aids reference, this appears to relate to phrasing rather than to the relevance of the refer-
ence itself, indicating the need for further refinement [7, 22]. The Hungarian version also showed similar issues
in the cognitive debriefing following the initial translation, which were addressed through minor rephrasing (e.g.,
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replacing ‘using for example glasses or contact lenses if you normally use them’ with ‘if you used, for example,
glasses or contact lenses, please consider their use when answering’); this revised wording was used in the pres-
ent study. Further testing in populations with visual impairment is warranted to better understand the impact of
including a reference to aids in the vision item. For the hopelessness wording comparison, the ‘hopelessness’ item
demonstrated stronger known-group validity than ‘nothing to look forward to’, while showing similar distribu-
tions and comparable effects at the instrument level, suggesting that this substitution performs well.

This exploratory study has several limitations. The study was conducted in Hungarian, using an online general-
population panel in Hungary; as the EQ-HWB is intended for international use, framing and response-order
effects may differ across languages and cultural contexts. The EQ-HWB items and their variants were admin-
istered in a fixed order, which may have introduced order effects such as anchoring or priming. For example,
respondents were consistently presented with the vision item including reference to aids before the version with-
out such reference, potentially influencing subsequent responses. Similarly, the sequencing of negatively worded
items before positively worded ones may have affected respondents’ mindset and contributed to framing-related
response patterns. Items were also administered in blocks and in an order that differed from the full instrument. In
addition, item order differed across arms for some items, which may have influenced responses. The inclusion of
multiple item variants, additional instruments, and supplementary questions may also have increased respondent
burden, potentially affecting response quality despite the implemented data quality checks. Some included instru-
ments, such as the Rosenberg Self-Esteem Scale, also used mixed item framing (positive and negative), making it
unclear whether the observed confusion was specific to the EQ-HWB item framing switch. Furthermore, because
our definition of potential response errors focused on least-favorable responses to positively worded items despite
favorable external indicators, other possible patterns of response inconsistency may not have been captured.
Despite these limitations, the findings inform key design decisions for the EQ-HWB long form, particularly in
balancing gains in psychometric performance with the risk of response errors. Further validation in other admin-
istration modes would help assess the robustness of these findings, and qualitative studies would be valuable to
inform refinement.

Conclusions

Positively worded items in the EQ-HWB improved item distributional properties and instrument-level known-
group validity but increased response errors from negative-to-positive wording switches. Alternative presenta-
tion formats reduced but did not eliminate these errors. The ‘hopelessness’ item outperformed ‘nothing to look
forward to.” Including a reference to aids in the vision item had only a marginal effect in a general population
sample. These findings contribute to evidence informing decisions on the finalization of the EQ-HWB long form.

Supplementary Information The online version contains supplementary material available at https://doi.org/10.1186/
$12955-026-02621-w.
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