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Purpose: This study aimed to develop a value set for the Japanese version of the Investigating Choice Experiments CAPability
Measure for Adults (ICECAP-A).

Patients and Methods: A total of 400 participants were recruited. Survey 1, conducted utilizing a self-report format, collected
demographic data and responses to well-being scales, including the ICECAP-A, the Investigating Choice Experiments CAPability
Measure for Older People (ICECAP-0), and the EuroQol 5 Dimensions (EQ-5D), among others. Participants who completed Survey 1
were invited to participate in Survey 2. In Survey 2, an interview-based assessment, participants engaged in best-worst scaling, where
they identified the most and least favorable situations in each of the 16 hypothetical scenarios. A mixed-mixed multinomial logit (MM-
MNL) model was utilized to estimate preference parameters, accounting for individual heterogeneity and latent classes.

Results: The estimated parameters and tariffs indicated that all five attributes contributed to an individual’s capability for well-being,
consistent with prior studies. The attributes were ranked in order of importance as follows: “enjoyment” (24.8% of the space),
“attachment” (22.1%), “stability” (19.5%), “autonomy” (17.9%), and “achievement” (15.6%). For “enjoyment” and “attachment”, the
differences between levels 1 and 2 and between levels 2 and 3 were equally large. In contrast, for all other attributes, the greatest
differences were observed between levels 1 and 2. Across all attributes, the differences between levels 3 and 4 were comparatively
smaller.

Conclusion: We developed a Japanese version of the ICECAP-A and demonstrated the feasibility of utilizing best-worst scaling in
a non-European context. This approach allows for a more precise evaluation of quality of life (QoL) among individuals with chronic
conditions, caregivers, and the general population. Future research should assess the scale’s sensitivity in capturing changes in
capability over time.

Keywords: quality of life, capability approach, investigating choice experiments capability measure for adults, ICECAP-A, cost-
effective analysis, preference estimation, mixed-mixed multinomial logit model, MM-MNL model

Introduction

In many countries, rapidly aging populations and economic stagnation have placed significant constraints on financial
resources allocated to healthcare. Consequently, economic evaluation in healthcare has emerged as an increasingly important
international endeavor, playing a crucial role in optimizing the allocation of scarce resources.' Cost-utility analysis is
commonly utilized to assess the efficiency of new healthcare technologies and interventions. This analysis typically relies on
a narrow definition of health outcomes in terms of Quality-Adjusted Life Years (QALYs).? QALYs are estimated utilizing
health-related quality of life (QoL) measures, with the Euro Quality of Life Scale 5 dimensions (EQ-5D)’ serving as the gold
standard for effectiveness evaluation. EQ-5D is a widely utilized measure that evaluates mobility, self-care, limitations in
usual activities, pain and discomfort, and anxiety and depression. Such measures are particularly well-suited for evaluating
health interventions in acute care settings. However, there is growing recognition that measuring QoL solely from a health
perspective in economic evaluations is inadequate.*® Some researchers advocate for moving beyond the QALY
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framework,”'% as traditional health-related QoL measures fail to capture broader aspects of well-being. This limitation is
particularly evident when evaluating the QoL of individuals with chronic functional disabilities, such as dementia, who may
still maintain social connections and a meaningful life, or when evaluating the QoL of their caregivers.'' Additionally,
understanding the QoL of the general population, the majority of whom belong to the non-clinical population, is equally
crucial. To address these gaps, several instruments based on the capability approach have been developed to evaluate well-
being.'*> ** Among these, the Investigating Choice Experiments CAPability index (ICECAP)' is the most widely utilized in
economic evaluations.” ICECAP is grounded in Sen’s capability approach,> which offers an alternative to traditional
utilitarian welfare economics by focusing on what individuals are able to be and do in their lives.” As a result, ICECAP
has the potential to provide an alternative measure-Capability-Adjusted Life Years (CALYs)**—which offers a broader
evaluative framework than QALY's for evaluating the impact of healthcare interventions. Unlike many psychological scales
that calculate total scores by summing individual item responses, ICECAP-A is a preference-based measure that derives
scores from population-based preference tariffs. ICECAP comprises several versions, including ICECAP for adults
(ICECAP-A),'> ICECAP for older people (ICECAP-O),'®* ICECAP for Supportive Care (ICECAP-SCM),*' and
ICECAP for Close Person Measure (ICECAP-CPM).%° ICECAP for children and young people (ICECAP-CYP) is currently
being developed.”® ICECAP-A, originally developed in the UK, has been validated for both the general population and

2729 and has been translated into multiple languages, including German,*® French,®' and Chinese.** The

clinical groups
measure generates a capability value ranging from 0 (worst state) to 1 (best state) based on respondent preferences. While
value sets are available in the UK and other countries,''**** Japan currently lacks a corresponding value set despite having
a translated version of ICECAP-A. Developing a value set for the Japanese ICECAP-A would expand the evaluative
framework for healthcare interventions in Japan, enabling more comprehensive assessments of well-being. Therefore, this

study aims to develop a value set for the Japanese version of ICECAP-A.

Materials and Methods

Overview
To develop the scoring system for the Japanese version of the ICECAP-A, we conducted a two-phase study: a web-based
questionnaire survey (Survey 1) and a web-based interview (Survey 2).

Target Population
Participants were selected to approximate the demographic distribution of the Japanese population in terms of age, sex,
education level, and region of residence. Eligible individuals had to meet all inclusion criteria and none of the exclusion criteria.

Participation Criteria

Participants were required to meet the following inclusion criteria: 1) Japanese citizens from the general population, 2)

aged 18 years or older, 3) able to understand the purpose of the survey and provide informed consent to participate in the

survey, and 4) capable of completing the survey online, including participating in an online video conference interview.
Individuals who met the inclusion and exclusion criteria were excluded from the study: those aged 65 years or older

who scored 20 or more points on the Dementia Self-Screening Checklist.>

Sample Size

The required sample size for this study was 400. Although estimating an appropriate sample size requires data on the
variability of preferences for each attribute or level, such data are unavailable in Japan. Therefore, the sample size was
determined based on a prior study conducted in the UK, which required 400 complete responses."’

Data Collected Through the Survey

The best—and worst scaling was obtained in Survey 2, while all other data was collected in Survey 1. Demographic data
included age, sex, education level, region of residence, employment status, marital status, number of household members,
household income, and past and present medical history.
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The well-being-related scales utilized in this study were:

¢ Investigating Choice Experiments CAPability Measure for Adults (ICECAP-A)

¢ Investigating Choice Experiments CAPability Measure for Older People (ICECAP-O)
e EuroQol 5 Dimensions 5-Level (EQ-5D-5L)

¢ Flourishing Scale (FS)

e Satisfaction with Life Scale (SWLS)

e Scale of Positive and Negative Experiences (SPANE)

e Perceived Stress Scale (PSS)

e Perceived Health Status (PHS)

In best-worst scaling, participants identified the best and worst situations for each of the 16 hypothetical scenarios. Each
scenario consisted of five attributes from the ICECAP-A—stability, attachment, autonomy, achievement, and enjoyment
—ecach presented at one of four possible levels. The five levels within a scenario were selected from these attributes. An
example scenario is exhibited in Figure 1.

Survey Procedure

Surveys 1 and 2 were conducted by the CMIC Healthcare Institute Corporation (CHI Corporation), which has a survey
panel of over eight million participants across various age groups and genders. Individuals meeting the inclusion criteria
were randomly selected from this pool and invited to participate. Those willing to participate were directed to a screening
page, where they reviewed an informed consent document prior to providing their consent. Participants who agreed to
participate were then redirected to the survey platform through a website, where they completed the self-reported
questionnaires for Survey 1. Participants who completed Survey 1 were subsequently invited to participate in Survey
2, which was scheduled later. During Survey 2, an interviewer met with each participant via an online videoconferencing
system to provide instructions on completing the best—worst scaling task and to assist them as needed. The collected data,

Please look at this card and indicate which you think is the BEST thing in this situation.

Now we ask you to indicate which you think is the WORST thing in this situation.

Worst Situation Best

| am able to feel settled and secure in a few areas of my life.

| cannot have any of love, friendship and support.

| am unable to be at all independent.

| can achieve and progress in a few aspects of my life.

| can have quite a lot of enjoyment and pleasure.

Figure | A set of scenario examples. Each scenario consisted of five attributes from the ICECAP-A—stability, attachment, autonomy, achievement, and enjoyment—each
presented at one of four possible levels. The five levels within a scenario were selected from these attributes.
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excluding any personally identifiable information, were then sent to the Keio University Mindfulness and Stress Research
Center for analysis.

Outcomes

The primary outcome of this study was to develop a tariff for ICECAP-A derived from the best—worst scaling results.
The secondary outcomes included the mean and standard deviation of the collected variables, such as demographic data
and well-being-related scales.

Instruments

The questionnaires utilized in Survey 1 are described below. All scales included in the study have been validated for
utilization in Japan. Scores for ICECAP-A, ICECAP-O, and EQ-5D-5L, were calculated utilizing tariffs derived the
preferences of the general population. For the remaining instruments, total scores were obtained by summing individual
1tem scores.

Investigating Choice Experiments CAPability Measure for Adults

The ICECAP-A was devised to assess well-being capabilities in adults, an aspect not comprehensively captured by
current health-related QoL measures. It comprises five attributes, each with four levels, producing a single index value
that reflects overall well-being capability. Scores are derived utilizing tariffs informed by the preferences of the general
population, ranging from 0 to 1. A higher score signifies a more favorable well-being status. In this study, the UK tariff
was utilized.'?

Investigating Choice Experiments CAPability Measure for Older People

The ICECAP-O is designed to evaluate well-being capability among older individuals. It encompasses five attributes:
love and friendship, thinking about the future, doing things that make one feel valued, enjoyment and pleasure, as well as
independence. Each attribute has four intensity levels, and capability scores are generated utilizing UK tariffs based on
general population preferences. Scores range from 0 to 1, with higher values indicating better well-being.'®

EuroQol 5 Dimensions 5-Level

The EQ-5D-5L is a standardized, preference-based measure to evaluate health-related QoL across diverse health
conditions and treatments. It provides both a descriptive profile and a single index value representing health status.
Scores range from 0 (death) to 1 (perfect health), with utility values estimated utilizing the Japanese version of the
tariff.>>%7

Satisfaction with Life Scale

The SWLS is a five-item self-report questionnaire that evaluates the cognitive aspects of subjective well-being. Each item
is rated on a scale from 1 (strongly disagree) to 7 (strongly agree), yielding total scores ranging from 5 to 35. Higher
scores indicate greater life satisfaction.’®~°

Flourishing Scale

The Flourishing Scale comprises eight items assessing key aspects of human functioning, including positive relation-
ships, competence, significance, and a sense of purpose in life. Participants rated each item on a seven-point scale,
ranging from 1 (strongly disagree) to 7 (strongly agree). Total scores range from 8 (indicating strong disagreement across
all items) to 56 (indicating strong agreement with all items). Higher scores reflect a more positive perception of overall
well-being and personal functioning.***!

Scale of Positive and Negative Experience

The SPANE is a 12-item scale designed to assess both positive (six items) and negative experiences (six items). Due to
its broad scope, the scale can gauge both pleasant and unpleasant feelings typically targeted by most scales, while also
encompassing other conditions such as interest, flow, positive engagement, and physical pleasure. The SPANE-Positive
(SPANE-P) and SPANE-Negative (SPANE-N) scales each range from 6 to 30, with higher scores indicating stronger
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positive or negative affective states. The SPANE-Balance (SPANE-B) score, obtained by subtracting the negative score
40,41

from the positive score, ranges from —24 to 24, with higher values reflecting a more positive emotional balance.
Perceived Stress Scale

The PSS was developed to assess the extent to which individuals perceive situations in their lives as stressful. It exists in
two versions: the 14-item version (PSS-14) and the 10-item version (PSS-10), which closely resembles the PSS-14,
which omits four items from the original scale. In this study, the PSS-10 was utilized to evaluate participants’ perceived
stress levels over the preceding month. Each item was rated on a five-point Likert scale ranging from 0 (“very often”) to
4 (“never”) to denote the frequency of positive experiences or responses. Total scores range from 0 to 40, with higher
scores indicating elevated stress levels.***

Perceived Health Status

The PHS scale was utilized to evaluate subjective health status. Employing a four-point Likert scale, ranging from 1 (“not
healthy”) to 4 (“very healthy”), it serves as a component of the national survey administered by the Ministry of Health,
Labour and Welfare of Japan.**

Adverse Events and Compensation
As this study was survey-based, no adverse events were anticipated. Participants who completed both the questionnaire
and web-based interview were compensated with an Amazon gift card valued at JPY 3000.

Statistical Analysis for the Primary Outcome
All participants that provided complete answers were included in the analysis.

The primary outcome of this study was the development of a tariff for the ICECAP-A. Employing an orthogonal
main-effects plan (OMEP) design, 16 scenarios were formulated, drawing from five attributes, each featuring four levels
(Supplementary Table 1)."" Within the OMEP framework, an equal allocation of each attribute level was ensured to

facilitate the efficient estimation of the main effect. The participants were randomly assigned in a 1:1 ratio to either the
original 16-scenario design described above or the folded-mirror version.

Best-minus-worst scores (BWS): The BWS were calculated as described by Flynn et al,'' and scores were defined as
the number of times each attribute level was selected as best minus, the number of times it was selected as the worst. For
the five attributes, the sum of squares (SS) of the normalized (ie, divided by four) BWS and the empirical scale parameter
(ESP), that is, the sum of the SSs, were also calculated. Summary statistics of the SSs and ESP were calculated, and
a histogram of the ESP was obtained.

Methods for estimating tariffs: A mixed-mixed multinomial logit (MM-MNL) model was then utilized to estimate the
preference parameters for individual-level heterogeneity and latent classes. In the MM-MNL model, the choice
probabilities of the responder i (i=/,...,n) for the attribute j (j=1,...,5) as the best or worst k£ (k=1,2) in scenario ;
! (I=1,...,16) are given by:

. ﬁ l_K[ ﬁ exp (Xg,k[ﬁi) Yijki
Pi0) = 2 vy S| (B,
! J=1 k=11=1 Zmexp(xgnk,ﬁ,v)
T
where 0 = (ﬁl, N 9 M N STEEE ,yq) , p,follows a q -variate normal distribution N(Bq,Eq) with probability

T
wjqfor a latent class g=1,...,0, f;(B;) = N([iq, Zq), B, = (/’)q.,l’ e ,ﬁq720> , are coefficients that correspond to each level

of each attribute (ie, f, is the coefficient of “stability” Level 4,.., and /8, ,yis the coefficient of “enjoyment” Level 1 for

latent class q), x;x is a design vector of regression coefficients that are effect coded, if selected y;i; = 1 and otherwise
0

Vi = 0, Wiy = exp (hiqu)/ Y exp(hly, } v, = 0, by = (1,551, 85, SS:, SSui, SSsi)"is a SSs design vector of mixture
r=1

probabilities for responder i, y, is the parameter vector for mixture probabilitiesw,;, and superscript “T” denotes matrix

transposition.
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From the estimates of the above model, the tariffs werg calculated as follows. Based on the linear combination of the
20 parameters estimated by the weighted average, p = ), wyB,, a tariff was obtained with the state of “no capability”

(1111) as 0 and the state of “full capability” (4444) as liiz\)\lzhere Wy = % A scatter plot of utilities computed utilizing
the UK and Japanese tariffs was drawn.

Sensitivity analyses were conducted to address uncertainties associated with the choice of statistical model and to
confirm the robustness of the estimated results. Four different models were evaluated, each with different assumptions:
a scale-adjusted multinomial logit model adjusted by ESP, a mixed-mixed logit model without class share terms, a latent
class logit model, and a multinomial logit model. The results from these models were compared with those of the primary
model described above.

Software
All statistical analyses were conducted utilizing R software (version 4.2.3; R Foundation for Statistical Computing,

1947

Vienna, Austria) with the support of the support. BWS2,** mlogit,*® gmnl,*’ and gtsummary*® packages.

Results

Characteristics of the Participants
A total of 400 participants were included in the analysis. The main characteristics of the participants are presented in
Table 1, with additional details provided in Supplementary Table 2. The mean age of the participants was 51 years, and

50.5% were female. Although comparisons with the national data**->°

indicate slight differences in certain attributes (eg,
age category: 18-34; education: primary/junior high), these differences were considered minor, and the sample was
deemed sufficiently representative.

The Results of the Wellbeing Questionnaires

The results of the well-being questionnaires are summarized in Table 2. The mean capability/ utility scores (standard
deviation) estimated utilizing the ICECAP-A, ICECAP-O and EQ-5D-5L were 0.828 (0.170), 0.748 (0.178) and 0.891
(0.113), respectively. The results for subjective health indicated that the proportion of participants rating their health as
“very healthy” or “rather healthy” (72.8%) was comparable to that reported in the national survey (73.7%).**

Best—Worst Pairs

The results of the best-worst pairs from the best-worst scaling analysis are presented in Table 3. Among the attributes,
“enjoyment” was most frequently selected as the “best choice” (835 frequencies), followed by “stability” (721 frequen-
cies), “attachment” (679 frequencies), “achievement” (425 frequencies), and “autonomy” (321 frequencies). Regarding
the “worst choice”, which represents the attribute participants most desired to avoid, “enjoyment” was again the most
frequently selected (1133 frequencies), followed by “attachment” (933), “autonomy” (780), “stability” (652), and
“achievement” (412).

Best-Minus-Worst Score (BWS)

The results for each SS of the normalized BWS and ESP, which represents the sum of the SSs, are provided in Table 4.
The mean EPS was 4.49 (SD = 0.44), suggesting that participants understood the survey well and exhibited consistent
preferences. The averages SS values for SS5 (1.34) and SS2 (1.05) were higher than those for other attributes, indicating
that respondents considered “enjoyment” and “attachment” particularly important.

Regression Estimates and Tariffs

We evaluated both two-preference and three-preference class models as potential candidates. Model fit was assessed
utilizing the Bayesian Information Criterion (BIC). The two-preference class model yielded a BIC value of 22,355.29,
whereas the three-preference class model produced a BIC value of 22,414.47. Given that a lower BIC value indicates
a better fit, the two-preference class model was deemed superior. Consequently, we selected the two-preference class
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Table | Demographic Characteristics

Sample (n = 400) | National Data

Characteristic n % % Source

Statistics of bureau of Japan*|

Age category

18-34 92 23.0 19.2
3549 95 238 229
50-64 84 21.0 235
65+ 129 323 345
Gender Statistics of bureau of Japan*|
Male 198 49.5 48.6
Female 202 50.5 51.4
Education Statistics of bureau of Japan*2
Primary/junior high 44 11.0 14.1
High school 179 44.8 442
Junior college/technical college 75 18.8 16.2
Undergraduate 94 235 25.6
Postgraduate (masters and doctorate) 8 2.0 2.4
Regions of residence Statistics of bureau of Japan*|
Hokkaido/Tohoku 43 10.8 11.0
Kanto/Koshinetsu 155 388 38.6
Tokai/Hokuriku 6l 15.3 14.0
Kansai 66 16.5 16.3
Chugoku/Shikoku 33 83 87
Kyushu 42 10.5 1.4
Employment
Full time 120 30.0
Part time 65 16.3
Pensioner 45 1.3
Students 28 7.0
Unemployed 65 16.3
Home maker 77 19.3
Marital status
Married 230 57.5
Partnership 5 1.3
Single 108 27.0
Divorced 46 1.5
Widow/ widower Il 2.8
Families living together (adults) 0.0
None 82 20.5
| adult 179 44.8
2 adults 89 223
3 or more adults 50 12.5

Families living together (minors)

None 327 81.8
| minor 41 10.3
2 minors 23 5.8
3 or more minors 5 1.3
Unknown 4 1.0
Annual net household income (million JPY)
< 2 million JPY 60 15.0
2 <= 4 million JPY 101 253
4 <= 6 million JPY 90 225

(Continued)
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Table | (Continued).

Sample (n = 400) | National Data
Characteristic n % % Source
6 <= 8 million JPY 79 19.8
8 <= 10 million JPY 33 8.3
10 <= 12 million JPY 15 3.8
12 <= <I5 million JPY 13 33
I5 <= 20 million JPY 6 1.5
20 million JPY+ 3 0.8

Notes: *| Statistics of Bureau of Japan: Population Estimates: Statistics of Japan 2022. Tokyo, Statistics of Bureau of
Japan; 2023. *2 Statistics of Bureau of Japan: Population Census 2020 Population Census Basic Complete Tabulation on
Labour Force. Tokyo, Statistics of Bureau of Japan; 2022.

Table 2 Secondary Outcomes

Characteristic N = 400'
ICECAP-A 0.828 (0.170)
ICECAP-O 0.748 (0.178)
EQ-5D-5L2 0.891 (0.113)
EQ-5D-5L: VAS 79.8 (18.3)
FS 38.4 (9.0)
SWLS 20.6 (7.3)
SPANE 5.5 (9.9)
PSS 23.5 (7.4)
Subjective health status
Not healthy 24 (6.0%)
Not very healthy 85 (21.2%)
Rather healthy 232 (58.0%)
Very healthy 59 (14.8%)

Notes: ' Mean (SD); n (%). 2 N = 396 (excluding
six observations with missing data).
Abbreviations: ICECAP-A, Investigating Choice
Experiments CAPability Measure for Adults;
ICECAP-O, Investigating Choice Experiments
CAPability Measure for Older People; EQ-5D-
5L, EuroQol 5 Dimensions 5 levels; EQ-5D-5L,
VAS, EuroQol 5 dimensions visual analog scale;
FS, Flourishing Scale; SWLS, Satisfaction with Life
Scale; SPANE, Scale of Positive and Negative
Experience; PSS, Perceived Stress Scale; PHS,
Perceived Health Status.

model as the final estimate, aligning with findings from prior studies.''* The tariffs estimated in the three-preference
class model were similar.

The regression parameter estimates and tariffs are presented in Table 5. The estimated parameters suggest that all five
attributes contribute to an individual’s capability for well-being, consistent with prior research.!' The attributes ranked by
importance were as follows: “enjoyment” (24.8% of the space), “attachment” (22.1%), “stability” (19.5%), “autonomy”
(17.9%), and “achievement” (15.6%). For the attributes “enjoyment” and “attachment”, the differences between levels 1
and 2 and levels 2 and 3 were equally large. For all attributes except “enjoyment” and “attachment”, the greatest
differences were observed between levels 1 and 2, whereas the differences between levels 3 and 4 were much smaller.

The tariffs for each latent class and the estimated class membership parameters are provided in Table 5. The class shares
were 77.2% for latent class 1 and 22.8% for latent class 2. In latent class 1, the order of importance was “enjoyment”
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Table 3 Best-Worst Pair Frequencies (n = 399, 16 Scenarios), ICECAP-A

Best attribute Worst Attribute Level (columns) Total Best
level (rows)
Stability Attachment Autonomy Achievement Enjoyment
| 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Stability | 3 0 0 0 0 0 0 0 | 0 0 | | 0 0 6
2 22 9 2 0 42 6 5 9 0 4 9 43 20 3 2 187
3 162 | 25 2 2 50 42 3 20 | 62 31 2 166 40 0 | 611
4 113 | 30 1810 77 15 | 37 6 42 il 18 | 2 135 108 | 2 7 721
Attachment | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 13 | 0 | 10 | 0 2 6 | 3 29 0 3 | 76
3 62 5 2 13 132 | 70 5 9 83 13 6 9 143 50 2 5 609
4 101 | 46 3 4 94 48 18 8 37 52 8 20 | 174 6l 3 2 679
Autonomy | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 | 3 7 2 3 4 15 0 3 35 2 87
3 74 15 3 6 99 23 4 7 25 15 7 8 56 30 3 5 380
4 32 6 3 4 24 78 4 3 26 5 3 2 69 57 2 3 321
Achievement | | 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 3
2 48 3 3 2 34 0 4 3 19 | | 6 12 8 0 2 246
3 27 12 2 3 9l 44 7 0 47 15 0 3 93 72 0 | 417
4 37 52 0 3 45 76 | 2 68 48 2 0 77 13 | 0 425
Enjoyment | | 0 0 0 0 | 0 0 0 0 0 0 | 0 0 0 3
2 6 | 5 2 1 3 2 3 9 2 4 4 2 3 5 64
3 139 | 34 4 5 152 | 52 3 0 124 | 100 | 8 15 | 43 10 5 20 714
4 104 | 38 4 17 | 170 | 87 9 | 106 | 79 46 15 | 58 73 23 |5 835
Total worst 652 | 213 | 30 | 63 | 933 | 430 | 59 | 25 | 780 | 527 | 127 | 99 | 412 | 213 | 84 [ 90 | 1133 | 463 | 21 | 30 | 6384

Table 4 Summary Statistics of

ESP and SS
Scores N =399
ESP 4.49 (0.44)
SSI (stability) 0.85 (0.69)

SS2 (attachment) 1.05 (0.75)
SS3 (autonomy) 0.74 (0.62)
SS4 (achievement) | 0.51 (0.58)
SS5 (enjoyment) 1.34 (0.73)

Note: * Values are shown as means
(SD).

Abbreviations: SS, sum of squares of
normalized (ie, divided by four) BWS
scores; ESP, empirical scale parameter.

(24.6%), “attachment” (22.1%), “stability” (19.8%), “autonomy” (17.7%), and “achievement” (15.8%). Latent class 2 had
a slightly different ranking: “enjoyment” (26.9%), “attachment” (22.3%), “autonomy” (20.0%), “stability” (16.9%), and
“achievement” (14.0%). The estimated class membership parameters indicated that respondents with lower SSs or lower EPS
were more likely to belong to latent class 2. Given the consistency in the ordering of regression parameter estimates within
latent class 2, this class may exhibit slightly inconsistent preferences. However, because latent class 2 represents a smaller
proportion of the sample, the contribution of latent class 1 to the overall tariff is considered more significant.
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Table 5 Estimated Preference Parameters, Implied Tariffs, and Class Membership Parameters by the Mixed-Mixed Logit Model

Latent Class | Latent Class 2 Japanese Tariff UK Tariff
Estimate | SE Estimate | SE Latent Class | | Latent Class 2 | Overall

Preference parameters and tariffs
Stability (mean) 0.4424 0.1464 | —0.1266 0.1044
Attachment (mean) 0.0940 0.1552 | —0.1624 0.0942
Autonomy (mean) 0.3203 0.1409 | 0.0267 0.0986
Enjoyment (mean) 0.3079 0.1422 | —0.1966 0.0983
Stability (4) 3.6226 0.1271 | 0.4965 0.1389 | 0.1987 0.1775 0.1966 0.2221
Stability (3) 2.5683 0.1074 | 1.1938 0.1072 | 0.1767 0.2162 0.1807 0.1915
Stability (2) —0.2962 0.1114 | 0.8588 0.1330 | 0.1172 0.1976 0.1252 0.1013
Stability (1) —5.8947 0.2361 | —2.5490 0.1471 | 0.0007 0.0083 0.0015 —0.0008
Attachment (4) 4.1930 0.1340 | 1.1871 0.1353 | 0.2105 0.2158 0.2110 0.2276
Attachment (3) 3.5496 0.1232 | 14121 0.1172 | 0.1971 0.2283 0.2002 0.1890
Attachment (2) —-1.3109 0.1151 | 0.2293 0.1113 | 0.0961 0.1626 0.1027 0.0964
Attachment (1) —6.4317 0.2482 | —2.8285 0.1710 | —0.0104 —0.0072 —0.0101 | —0.0239
Autonomy (4) 3.2884 0.1236 | 0.9042 0.1826 | 0.1917 0.2001 0.1925 0.1881
Autonomy (3) 2.5215 0.1013 | 1.5054 0.1084 | 0.1758 0.2335 0.1815 0.1560
Autonomy (2) —0.5861 0.1026 | 0.2800 0.1558 | O.1111 0.1655 0.1165 0.0836
Autonomy (1) —5.2238 0.2332 | —2.6896 0.1599 | 0.0147 0.0005 0.0133 0.0063
Achievement (4) 2.6504 0.1240 | 0.3497 0.1399 | 0.1784 0.1693 0.1775 0.1811
Achievement (3) 22272 0.1027 | 0.6300 0.1123 | 0.1696 0.1849 0.1712 0.1588
Achievement (2) 0.0677 0.1014 | 1.1867 0.1162 | 0.1247 0.2158 0.1338 0.0909
Achievement (1) —4.9454 0.2352 | —2.1664 0.1636 | 0.0205 0.0296 0.0214 0.0210
Enjoyment (4) 4.6811 0.1657 | 1.5725 0.1221 | 0.2207 0.2372 0.2223 0.1811
Enjoyment (3) 3.9548 0.1641 | 1.5853 0.1081 | 0.2056 0.2380 0.2088 0.1540
Enjoyment (2) —1.4822 0.1569 | 0.1057 0.1113 | 0.0925 0.1558 0.0988 0.0693
Enjoyment (1) —7.1537 0.2669 | —3.2635 0.1433 | —0.0255 —0.0313 —0.0260 | —0.0026
Class membership parameters

Intercept - - 5.9966 0.2484

SSI (stability) - - —-1.9907 0.0679

SS2 (attachment) - - —1.8510 0.0660

SS3 (autonomy) - - —0.7387 0.0630

SS4 (achievement) - - —1.8630 0.0746

SS5 (enjoyment) - - —1.7458 0.0625

Class share 0.7724 0.2276

Discussion

Overall Results
We developed a Japanese version of the ICECAP-A tariff. As previously noted, while health-related QoL assessments
may not comprehensively capture all pertinent aspects of QoL,*® the introduction of the ICECAP-A—a capability based
scale rooted in the capability approach—is a significant advancement. This scale enabled a more precise evaluation of
QoL beyond QALYs, particularly for individuals with chronic conditions, caregivers, and the general public. Although
the methodology for applying capability scores within the capability approach remains an ongoing subject of debate, we
anticipate that the increasing adoption of ICECAP-A in Japan will provide a richer framework for assessing
patients’ QoL.

An analysis of frequency distributions from the best-worst scaling revealed that “enjoyment” was the most highly
valued attribute, followed by “stability” and “attachment”, whereas “achievement” ranked lowest, followed by “auton-
omy”. While the ranking slightly shifted when considering attributes with the highest value based on the best-worst
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scoring (ie, enjoyment, attachment, and stability), the consistent prioritization of enjoyment suggests its central
importance.

We identified a small degree of heterogeneity in preferences within our sample, as evidenced by the detection of two
latent classes. In the second latent class, individuals place greater emphasis on enjoyment and attachment, while
assigning comparatively lower importance to achievement and stability than the overall sample. Consequently, there
was a disparity in tariff scores between the most valued attribute (enjoyment: 0.2372) and the least valued attribute
(achievement: 0.1693) (Table 5). Conversely, individuals in the first latent class exhibit a more balanced emphasis on all
attributes. Hence, the gap in tariff scores between the most valued (enjoyment: 0.2207) and least valued (achievement:
0.1784) groups was narrower. As exhibited in the Results section, the greatest increase in capability occurred when
transitioning from level 1 to level 2 across all attributes. As attribute levels increased, the magnitude of capability
improvement diminished, with the smallest grains observed when moving from level 3 to level 4. This pattern suggests
that individuals place greater value on escaping from the worst state than on transitioning from a better to the best state.

Feasibility

We adopted the same methodology utilized in prior studies''~*

and demonstrated its applicability beyond the European
context. Additionally, we found that the best—worst scaling exercise was feasible and could serve as a viable alternative to
the discrete choice experiment, as interviewers reported no notable difficulties in assisting respondents with completing
the exercise.

Comparison with Other Countries
A comparison of the results with those from European countries highlights two key differences. The first, concerns the
ranking of the most valued attributes. In both the UK and Hungary, “attachment” was ranked as the most important
attribute, followed by “stability” and “enjoyment”. In contrast, in Japan, “enjoyment” was the most valued attribute,
followed by “stability” and “attachment”. Although this study does not directly investigate the reasons for this difference,
Japan’s cultural background may have influenced these preferences. In ICECAP-A, “attachment” encompasses love,
friendship, and support. In Japanese culture, where individuals are primarily perceived as members of a social group,
indirect communication is often preferred-both when giving and refusing directives-to maintain group harmony.>' Given
this emphasis on implicit understanding, affection, friendship, and mutual support may be perceived as inherently
understood rather than consciously acknowledged, potentially contributing to their relatively lower explicit evaluation.
The second key difference relates to the degree of capability improvement across different levels. As exhibited in
Supplementary Table 3, although both Japan and the UK exhibited a general trend where capability improvement

diminished as levels increased, the decline was more pronounced in Japan. For instance, in Japan, capability increases
from levels 1 to 2 exceeded 0.1 across all attributes, whereas increases from levels 3 to 4 were less than 0.02 for all
attributes. In contrast, in the UK, only “stability” and “attachment” exhibited capability increases of more than 0.1 when
transitioning from level 1 to 2, while increases from level 3 to 4 exceeded 0.2 across all attributes. This implies that
Japanese respondents emphasize avoiding the worst state rather than acquiring the best compared to the general public in
the UK. This pattern is further reflected in the scatterplot of utilities computed utilizing the UK and Japanese tariffs,
where all data points are positioned on or above the slope of one (Figure 2). These differences highlight the importance
of developing country- and culture-specific tariffs to accurately reflect preference variations.

Strengths and Limitations

This study has several strengths. First, we employed a methodology—best—worst scaling—that helps reduce the
cognitive burden on respondents. Compared to a discrete choice experiment requiring a more complex understanding
of trade-offs, best-worst scaling allows respondents to instinctively indicate their preferences. We believe the obtained
data are consistent and reliable for the following reasons. First, the proportions of responses in which higher levels
(levels 3 and 4) were selected as the “best” and lower levels (levels 1 and 2) as the “worst” were considerably high
(89.5% and 90.2%, respectively). Second, as observed in a prior study conducted in Hungary, neither completely random
responses nor responses indicating gaming behavior were detected in the ESP distribution (Figure 3). Third, to address

Psychology Research and Behavior Management 2025:18 https: 713


https://www.dovepress.com/get_supplementary_file.php?f=480328.docx

Sado et al

1.00 1

0.751

0.50 1

0.251

Utilities with Japanese tariffs

0.007 .

/./
¥ '
° e’
00y ./, .
° \&.
d2 b
we®
e
L]
o
e
. o
..\ ° .
.’.¢ ’
®
.,
-’(
0.00 0.25 0.50 0.75 1.00

Utilities with UK tariffs

Figure 2 Scatterplot of utilities computed with UK and Japanese tariffs (N = 400). The dotted line represents a reference with a slope of one.

uncertainties related to model selection and to confirm the robustness of the study’s estimates, we conducted sensitivity

analyses. In addition to the final model, four alternative models were analyzed with different assumptions, all yielding

similar results (see Supplementary Table 4).

Despite these strengths, this study has certain limitations. The first concerns the representativeness of the sample.

Ideally, respondents should be randomly recruited from the general public. However, due to feasibility constraints,

participants were recruited through a
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enabled environments. Consequently, selection bias may be present. Furthermore, participants were voluntarily recruited
from this pooled sample rather than through random sampling, introducing the possibility of sampling bias. That said, the
demographic characteristics of this study’s sample closely align with those of the general population, suggesting that any
bias introduced is minimal and within an acceptable range. Future research should further evaluate the sensitivity and
responsiveness of the ICECAP-A by examining score changes in relation to established clinical scales.

Conclusions

Following the methodology adopted in prior studies, we developed a Japanese version of the ICECAP-A and demon-
strated the feasibility of best-worst scaling in Japan. The results indicate that “enjoyment” was the most valued attribute,
followed by “stability” and “attachment”. Future research should assess whether the scale is sufficiently sensitive to
capture changes respondents’ capabilities over time.
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