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Purpose: Cost-effective analysis is one of the most useful analyses for political decision-making in medicine under a limited budget. 
Although the data of the ICEpop CAPability measure for Adults (ICECAP-A) is sometimes essential for the measurement of cost 
effectiveness, such data are often lacking in most clinical trials. Therefore, a conversion formula (ie mapping) derived from the values 
of clinical assessment scales into utility is required.
Patients and Methods: We used an internet survey where 500 general residents were asked to fill in four kinds of self-reported 
questionnaires [ICECAP-A, the Satisfaction with Life Scale (SWLS), Flourishing Scale (FS), and the Scale of Positive and Negative 
Experience (SPANE)]. A beta regression was conducted with the utility assessed by ICECAP-A as a dependent variable.
Results: We developed several mapping formulae depending on available questionnaires. These mapping formulae were well- 
validated in our validation sample. The models using a greater number of questionnaires tended to show better mapping.
Conclusion: The mapping function of our formula was within the range of other reported mapping studies. We believe this formula is 
useful for cost effective analyses of several trials where utility data are lacking.
Keywords: mapping, well-being, ICECAP, SWLS, FS, SPANE

Introduction
Health economic evaluations are conducted to inform health care resource allocation decisions.1 This is significant in terms of 
the optimal allocation of restricted resources. Among the various type of economic evaluations, cost-effectiveness analysis is 
the gold standard utilized to assess the value of an intervention per unit cost. It is assessed by the incremental cost-effectiveness 
ratio (ICER), determined by the difference in costs between two health care programs divided by the difference in outcomes 
between the programs with the comparison typically being between a new health care program and the existing approach to 
dealing with the same patient group.2 Although approaches to assessing the value of health outcomes differ depending on the 
context of the literature, they include natural units such as life-years gained, disability days avoided, or cases detected.3 Cost- 
effectiveness analysis, in which primary outcome is set as a preference-based non-monetary unit, such as quality adjusted life 
years (QALYs), is specifically referred to as cost-utility analysis.4 To calculate QALYS, a preference-based health-related 
utility score, such as EuroQol 5 Dimensions (EQ5D),5 which assesses the health conditions of respondents based on five 
dimensions—mobility, self-care, usual activities, pain/discomfort, and anxiety/depression—is required.

However, several concerns have been raised that measuring health alone in economic evaluation is inadequate.6–9 

This is especially the case when the intervention to be evaluated combines health and social care, where they are relevant 
to public health and the effects of the interventions are anticipated to create an impact beyond the recipients, (ie their 
careers, families, or the general public.)6 In such cases, scales require the function to assess well-being from a broader 
perspective. The ICEpop CAPability measure for Adults (ICECAP-A) is a preference-based scale that is expected to 
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address this issue.10 Introduced as a Sen’s capability approach,11,12 it is a self-report scale that assesses a person’s ability 
to achieve important “functioning” and consists of five attributes with four levels ranging from “full capability” to “no 
capability.” The five attributes include: 1) Stability (being able to feel settled and secure), 2) Attachment (being able to 
have love, friendship, and support), 3) Autonomy (being able to be independent), 4) Achievement (being able to achieve 
and progress), 5) Enjoyment (being able to have enjoyment and pleasure).

In the field of clinical research, well-being has also been attracting significant attention.13,14 Specifically, eudaimonic 
well-being and two aspects of subjective well-being (life evaluation and affect) are recognized as the dominant 
concepts.13–15 Each aspect of well-being is assessed using typical clinical scales, including the Satisfaction with Life 
Scale (SWLS)16 for life evaluation, the Scale of Positive and Negative Experience (SPANE)17 for affect, and the 
Flourishing Scale (FS)18 for eudaimonia. An extensive body of evidence has endorsed the validity and reliability of 
the first two scales for assessing life evaluation and affect, and proposed the latter as a reference scale for eudaimonic 
well-being.19

However, in the field of well-being studies, discrepancies in the well-being scales used, creates difficulties in 
economic evaluations. This is because most existing clinical trials tend to solely adopt clinical scales and lack the 
ICECAP data required for economic evaluation. For appropriate economic evaluation, it is then necessary to derive 
a mapping formula from the values of clinical assessment scales. This allows health economic evaluation of populations 
who have been assessed with well-being, but where the data of utility is lacking. In the present study, we developed 
a mapping formula to convert the scores of the well-being clinical scales into utility scores weighted by ICECAP-A.

Materials and Methods
Ethics
This study was approved by the ethics review committee of the Keio University School of Medicine (20210096), and is 
registered under the UMIN Clinical Trials Registry identifier: UMIN: R000051079. Our study was conducted in 
accordance with the ethical guidelines set forth by the Declaration of Helsinki.

Design
A cross-sectional internet survey study was conducted.

Participants
The participants of the survey comprised 500 Japanese general residents recruited through the survey system offered by 
Macromill (https://www.macromill.com/). The candidates were invited to participate in the survey if they were general 
residents (with no specific restrictions on health conditions, such as past illnesses), in the age group of 20 to 65 years, and 
able to understand the purpose of the survey and accordingly provide their consent. No particular exclusion criteria 
existed. Because the level of the relationship between the questionnaires was unknown (also an integral reason for 
conducting the current study), strict sample size estimation was not conducted, and sample size was determined with 
reference to other mapping studies.18

Procedures
We conducted the internet-survey using the system provided by Macromill. An email was sent to the registered samples 
to announce this study. The candidates who showed interest and were ascertained as eligible for the study were offered 
a written leaflet that provided detailed information about the research. Once they provided their consent through the 
survey system, they were requested to complete four self-reported questionnaires related to well-being.

Clinical Scales
The survey included the following scales: ICECAP-A, SWLS, FS, and SPANE. It must be noted that the notion of well- 
being is complex and there is no consensus among researchers regarding its parameters. However, to date, it is thought 
that well-being consists of different aspects and measuring such aspects is crucial in providing comprehensive snapshots 
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of the respondents’ well-being.19 The Organisation for Economic Co-operation and Development (OECD) has prescribed 
guidelines on measuring subjective well-being. Therefore, in this survey, we requested participants to complete the 
following three clinical scales, in addition to ICECAP-A, each of which measures a different aspect of well- 
being—SWLS: life evaluation; SPANE: affect; FS: eudemonic (meaningful life-associated) aspect of well-being.

Icecap-A
ICECAP-A was developed to measure the capability well-being of adults, which was not captured adequately in pre- 
existing health-related quality of life scales. As presented in the Introduction, it consists of five attributes and provides 
a single index value for well-being utility ranging between 0 and 1. A higher score indicates a better well-being 
status.10

Swls
This scale is a 5-item self-reported questionnaire that evaluates the life evaluation aspect of subjective well-being. Scores 
for each subscale range from 1 = strongly disagree to 7 = strongly agree. Total scores range from 5 to 35, with higher 
scores indicating higher satisfaction.15

Fs
This scale includes eight items relevant to significant aspects of human functioning, ranging from positive relationships 
to feelings of competence, meaning, and having a purpose in life. FS is recognized as a scale that measures the 
eudemonic aspect of subjective well-being. Each item is answered on a 1–7 Likert scale that ranges from strong 
disagreement (1) to strong agreement (7). Possible scores range between 8 and 56. A higher score indicates that the 
respondent has a better eudemonic well-being.16

Spane
This scale consists of 12 items, including six items to assess positive experiences and six to assess negative 
experiences.17 The positive score (SPANE-P) and the negative score (SPANE-N) are in the range of 6 to 30. A higher 
score means higher positive or negative affective aspects of well-being.

Statistics
Given the score of ICECAP-A ranges from 0 to 1, which is a beta distribution, a beta regression was conducted to predict 
the score of ICECAP-A. Because the tariff of ICECAP-A among Japan’s population remains unavailable, we used the 
weighted utility scores by ICECAP-A among UK samples.6 Regarding independent variables, age, sex, SWLS, FS, and 
SPANE were set depending on several statistical models (ie A-G: total score was used, a-g: each sub-score was used). 
The independent variables in each model were as follows:

Model name:
-Uppercase means total score was used, while lowercase means each subscale was used
-Number means the number of questionnaires used in the model

● model 1A/a: SWLS, model 1B/b: FS, model 1C/c: SPANE-P, model 1D/d: SPANE-N
● model 2A/a: SWLS and FS, model 2B/b: SWLS and SPANE-P, model 2C/c: SWLS and SPANE-N, model 2D/d: FS 

and SPANE-P, model 2E/e: FS and SPANE-N, model 2F/f: SPANE-P and SPANE-N
● model 3A/a: SWLS, FS and SPANE-P, model 3B/b: SWLS, FS and SPANE-N, model 3C/c: SWLS, SPANE-P and 

SPANE-N, model 3D/d: FS, SPANE-P and SPANE-N
● model 4A/a: SWLS, FS, SPANE-P and SPANE-N

After developing each model, these fitting levels were compared using the mean absolute error (MAE) and the root mean 
squared error (RMSE) because those error values provide better means to assess mapping functions than R-squared, 
which focuses on how well the model explains the dataset it was estimated on.18
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In addition, to check moderation of socio-economic factors on the relationship between ICECAP and each scale, we 
conducted sensitivity analyses, where additional regression analyses for our main models were conducted with socio- 
economic factors (marital status, having children, personal income (median split: median = the category of 2–4 million/ 
year yen), and being employed) as additional dependent variables.

All participants were divided into two groups. Three hundred participants were randomly selected, and their data were 
used for the development of the model (estimation sample). The data of the remaining participants were used to assess 
the validity of the developed model (validation sample). These analyses were conducted using R (4.1.0).

Results
Five hundred individuals (age: 44.0 ± 11.5 years old, 287 females, utility assessed by ICECAP-A: 0.62 ± 0.21, SWLS: 
19.8 ± 7.1, FS: 32.8 ± 9.3, SPANE-P/N: 19.2 ± 5.3/18.3 ± 4.8) completed the questionnaires using the internet survey. 
The data in the estimation sample and validation sample were like that of total sample, with no significant difference 
between them (Table 1). ICECAP-A was correlated with SWLS, FS, SPANE-P, and SPANE-N (r = 0.65, 0.67, 0.65 and 
−0.47, respectively), SWLS was correlated with FS, SPANE-P, and SPANE-N (r = 0.77, 0.68 and −0.44, respectively), 
FS was correlated with SPANE-P and SPANE-N (r = 0.74 and −0.39, respectively) (Figure 1). All p-values of correlation 
analyses were <0.01.

The modelling and fitting in each model are presented in Table 2. In total, the model that used more questionnaires 
showed better modelling and fitting. The model using subscales did not demonstrate any significant changes; rather, its 
results worsened. The smallest RMSE and MAE were found in Model 4A, where all the questionnaires were used. The 
estimation of better fitting models is offered in Table 3. One example of formula (model4A) is as follows: ICECAP-A=1/ 
(1+exp (-(Intercept+Estimate1*Age+Estimate2*Female+Estimate3*SWLS)))

=1/(1+exp (-(−1.4091+(−0.0002)*Age+(−0.1070)*Female+(0.0977)*SWLS))) (also see the footnote of Table 3). In 
sensitivity analyses with socio-economic factors, similar RMSE and MAE were found (Table 4), suggesting no impact of 
these factors on our mapping formula.

Table 1 Characteristics of Our Sample

Total Sample (n=500) Estimation Sample (n=300) Validation Sample (n=200)

Age Mean (SD) 44.0 (11.5) 44.0 (11.3) 44.0 (11.9)

Sex Male/Female 213 / 287 130 / 170 83 / 117

ICECAP-A Mean (SD) 0.62 (0.21) 0.62 (0.21) 0.62 (0.20)

Min. - Max. 0.00–1.00 0.00–1.00 0.00–1.00

SWLS Mean (SD) 19.8 (7.1) 19.7 (7.0) 19.9 (7.4)

Min. - Max. 5–35 5–35 5–35

FS Mean (SD) 32.8 (9.3) 32.4 (9.4) 33.3 (9.3)

Min. - Max. 8–56 8–56 8–56

SPANE-P Mean (SD) 19.2 (5.3) 19.3 (5.3) 19.1 (5.3)

Min. - Max. 6–30 6–30 6–30

SPANE-N Mean (SD) 18.3 (4.8) 18.1 (4.8) 18.6 (4.8)

Min. - Max. 6–30 6–30 6–30

Abbreviations: SD, standard deviation; ICECAP-A, the ICEpop CAPability measure for Adults; SWLS, the Satisfaction With Life Scale; FS, Flourishing 
Scale; SPANE, the Scale of Positive and Negative Experience.
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Discussion
We developed a mapping formula using subjective well-being questionnaires (SWLS, FS, and SPANE) for the utility 
assessed by ICECAP-A. To the best of our knowledge, this is the first mapping formula to assess utility scores weighted 
by ICECAP-A from the aforementioned subjective well-being scales. These models were well-validated in our validation 
sample. The models that used more questionnaires tended to have a better fit. Given that the mapping formula required is 
based on which questionnaire is included in the original research, we developed several models, including those using 
only one questionnaire.

In our model, which included RMSE and MAE (used for assessing mapping functions and where smaller values of 
errors means better mapping function), the RMSE was 0.14–0.16, and the MAE was 0.10–0.12, which are within the 

Figure 1 Correlation matrix among age and each score of questionnaires regarding well-being.
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Table 2 Modeling and Fitting of Each Model

Estimation Sample (n = 300) Validation Sample (n = 200)

Model Used Questionnaires Mean (SD) Min Max RMSE MAE Mean (SD) Min Max RMSE MAE

1A SWLS 0.60 (0.15) 0.26 0.88 0.17 0.13 0.60 (0.16) 0.26 0.88 0.16 0.12

1B FS 0.60 (0.16) 0.17 0.91 0.16 0.12 0.62 (0.16) 0.17 0.92 0.15 0.12

1C SPANE-P 0.61 (0.16) 0.17 0.89 0.17 0.13 0.60 (0.16) 0.17 0.90 0.15 0.12

1D SPANE-N 0.60 (0.10) 0.29 0.85 0.19 0.15 0.59 (0.10) 0.33 0.82 0.17 0.14

2A SWLS, FS 0.60 (0.17) 0.16 0.90 0.15 0.12 0.61 (0.17) 0.17 0.92 0.14 0.11

2B SWLS, SPANE-P 0.61 (0.17) 0.16 0.91 0.15 0.12 0.60 (0.18) 0.16 0.92 0.15 0.11

2C SWLS, SPANE-N 0.60 (0.16) 0.22 0.88 0.16 0.12 0.60 (0.17) 0.20 0.91 0.15 0.12

2D FS, SPANE-P 0.61 (0.18) 0.12 0.92 0.15 0.12 0.61 (0.17) 0.12 0.94 0.14 0.11

2E FS, SPANE-N 0.60 (0.17) 0.16 0.93 0.15 0.12 0.61 (0.17) 0.16 0.94 0.14 0.11

2F SPANE-P&N 0.61 (0.16) 0.15 0.92 0.16 0.12 0.59 (0.17) 0.15 0.93 0.15 0.11

3A SWLS, FS, SPANE-P 0.61 (0.18) 0.14 0.91 0.15 0.11 0.61 (0.18) 0.13 0.94 0.14 0.11

3B SWLS, FS, SPANE-N 0.60 (0.17) 0.16 0.92 0.15 0.12 0.61 (0.18) 0.15 0.94 0.14 0.10

3C SWLS, SPANE-P&N 0.61 (0.17) 0.15 0.91 0.15 0.11 0.60 (0.18) 0.14 0.94 0.14 0.11

3D FS, SPANE-P&N 0.61 (0.18) 0.11 0.94 0.15 0.11 0.60 (0.18) 0.12 0.95 0.14 0.11

4A All 0.61 (0.18) 0.13 0.93 0.15 0.11 0.60 (0.18) 0.12 0.95 0.14 0.10

1a SWLS 0.60 (0.17) 0.17 0.90 0.16 0.13 0.61 (0.18) 0.19 0.88 0.16 0.12

1b FS 0.60 (0.17) 0.17 0.92 0.16 0.12 0.61 (0.16) 0.18 0.91 0.15 0.11

1c SPANE-P 0.61 (0.17) 0.17 0.89 0.17 0.13 0.59 (0.16) 0.17 0.90 0.16 0.12

1d SPANE-N 0.60 (0.12) 0.30 0.87 0.18 0.14 0.60 (0.11) 0.29 0.86 0.18 0.14

2a SWLS, FS 0.60 (0.19) 0.11 0.93 0.15 0.12 0.61 (0.18) 0.17 0.91 0.15 0.11

2b SWLS, SPANE-P 0.61 (0.18) 0.10 0.93 0.15 0.12 0.60 (0.19) 0.13 0.91 0.15 0.12

2c SWLS, SPANE-N 0.60 (0.17) 0.14 0.90 0.16 0.12 0.61 (0.18) 0.17 0.89 0.15 0.12

2s FS, SPANE-P 0.61 (0.18) 0.13 0.93 0.15 0.12 0.60 (0.18) 0.13 0.93 0.15 0.11

2e FS, SPANE-N 0.60 (0.18) 0.14 0.95 0.15 0.11 0.60 (0.17) 0.15 0.93 0.15 0.11

2f SPANE-P&N 0.61 (0.17) 0.15 0.92 0.16 0.12 0.58 (0.18) 0.14 0.93 0.15 0.12

3a SWLS, FS, SPANE-P 0.61 (0.19) 0.09 0.94 0.15 0.11 0.60 (0.19) 0.14 0.92 0.15 0.11

3b SWLS, FS, SPANE-N 0.60 (0.19) 0.11 0.94 0.15 0.11 0.61 (0.19) 0.10 0.92 0.16 0.12

3c SWLS, SPANE-P&N 0.61 (0.19) 0.10 0.94 0.15 0.11 0.60 (0.20) 0.12 0.93 0.15 0.12

3d FS, SPANE-P&N 0.61 (0.19) 0.11 0.95 0.15 0.11 0.59 (0.19) 0.10 0.94 0.16 0.12

4a All 0.61 (0.19) 0.10 0.94 0.14 0.11 0.60 (0.20) 0.11 0.93 0.16 0.12

Abbreviations: SD, standard deviation; SWLS, the Satisfaction With Life Scale; FS, Flourishing Scale; SPANE: the Scale of Positive and Negative Experience; RMSE, root 
mean squared error; MAE, mean absolute error.
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range of other reported mapping studies (MSE: 0.084–0.2 and MAE: 0.0011 to 0.19).14 Models using more question-
naires showed smaller RMSEs and MAEs. Given that SWLS, FS, and SPANE can assess slightly different aspects of 
well-being and these scores complement each other, this finding is convincing. In contrast, models using subscales did 
not show any great improvement and indicated slightly higher RMSEs and MAEs than models using the total score. We 
speculate that subscales in each questionnaire offset each other because of their similarity. Statistically, a greater number 
of independent variables does not always improve results. Indeed, offsetting, rather than complementing, was observed in 
the model using subscales, because subscales within a questionnaire have equal contexts. In addition, our sensitivity 
analyses, which included socio-economic factors as additional independent variables, did not improve mapping function. 
Therefore, improvement along with a greater number of questionnaires regarding well-being may complement each other 
among questionnaires. Regarding R-squared, as described in our statistics section, while MAE and RMSE provide 
mapping function (for another dataset), R did not provide it.18 Therefore, we did not describe it to avoid confusion.

In addition to predictive validity, where errors were assessed, the contextual similarity among the questionnaires 
should be discussed as content validity. Given the focus of ICECAP-A on stability, attachment, autonomy, achievement, 
and enjoyment,10 in our estimation, the ICECAP-A score could be related more to FS (eudaimonia), than to SWLS (life 
evaluation well-being) and SPANE (affect).15–17 This is because the concept of eudaimonic well-being is developed 
based on eudaemonia, which includes the sense of achievement and of sufficiency, while the concept of affective well- 
being is developed based on a hedonic perspective.15–17,20 OECD guideline defines these three aspects (ie life evaluation, 
affect, and eudaimonia) as three encompassed elements, allowing multifaceted evaluation of well-being. In the 

Table 3 Estimation of Our Recommended Modelings

Model 1A 1B 2F 3C 3D 4A

RMSE* 0.16 0.15 0.14 0.14 0.14 0.14

MAE* 0.12 0.12 0.11 0.11 0.11 0.10

Intercept −1.4091 −1.9289 −1.5311 −1.7809 −1.9613 −1.9769

Age −0.0002 −0.0014 0.0074 0.0055 0.0040 0.0038

Female −0.1070 −0.2340 −0.0920 −0.1064 −0.1710 −0.1594

SWLS 0.0977 – – 0.0463 – 0.0231

FS – 0.0798 – – 0.0437 0.0337

SPANE-P – – 0.1294 0.0933 0.0810 0.0738

SPANE-N – – −0.0423 −0.0352 −0.0341 −0.0327

Notes: *These values are estimated in validation sample. An example formula (1A) was as below. ICECAP-A=1/(1+exp (-(Intercept 
+Estimate1*Age+Estimate2*Female+Estimate3*SWLS))) =1/(1+exp (-(−1.4091+(−0.0002)*Age+(−0.1070)*Female+(0.0977)*SWLS))). 
Abbreviations: SWLS, the Satisfaction With Life Scale; FS, Flourishing Scale; SPANE, the Scale of Positive and Negative Experience; 
RMSE, root mean squared error; MAE, mean absolute error; ICECAP-A, the ICEpop CAPability measure for Adults.

Table 4 Effect of Socio-Economic Factors on Our Mapping Formula

Model Socio-Economic Factors 1A 1B 2F 3C 3D 4A

RMSE* - 0.16 0.15 0.14 0.14 0.14 0.14

+ 0.16 0.15 0.14 0.14 0.14 0.14

MAE* - 0.12 0.12 0.11 0.11 0.11 0.10

+ 0.13 0.12 0.11 0.11 0.11 0.11

Notes: *These values are estimated in validation sample with or without socio-economic factors (marital status, having children, personal 
income, and being employed). 
Abbreviations: RMSE, root mean squared error; MAE, mean absolute error.
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multifaceted evaluation and interplay among these different aspects, we expected that ICECAP-A could be related more 
to FS than other scales from the perspective of content validity.19 In truth, FS had the highest correlation with ICECAP- 
A, although the difference was not significant compared to the correlations of the other two questionnaires (ie SWLS and 
SPANE-P) with ICECAP. Conversely, we found improvement of the mapping function upon using a greater number of 
questionnaires. This suggests that the score of ICECAP-A might contain eudaimonia as well as aspects of life evaluation 
and affect, although the focus of ICECAP-A is on stability, attachment, autonomy, achievement, and enjoyment.

Autonomy and achievement are mainly associated with FS, evaluating human functioning, such as a positive 
relationship and a purpose in life; achievement is mainly associated with SWLS, evaluating life satisfaction; and 
enjoyment is mainly associated with SPANE, evaluating emotional experiences.

Our sensitivity analyses revealed no impact of those available socio-economic factors on our mapping formula. 
Marital status, having children, income, and being unemployed are known as factors influencing well-being19 Here, it 
should be noted that the issue is with regard to whether these factors affect the relationship between ICECAP and each 
well-being scale, and not well-being itself. The score of each questionnaire has been already reflected in these factors. 
Our result suggests that our mapping formula may work regardless of socio-economic status, and it can still be useful for 
research where socio-economic data are insufficient.

Our present study has several limitations. First, it was difficult to predict lower values of ICECAP-A because the 
minimum mapped value was 0.10, while the actual minimum value was 0.00. Second, our mapping function was 
reasonable but not perfect, indicating that there were other factors that affected the ICECAP-A score aside from the three 
questionnaires used in this study. However, given that data are usually limited when mapping is required, our formula is 
reasonable from a practical perspective. Third, other demographic factors, such as marital status and employment, were 
not included because our mapping formula was developed for research with insufficient data and we predicted that such 
research had insufficient demographic data. In addition, although socio-economic factors, such as education, emotional 
distress, and physical conditions were not included, our sensitivity analyses revealed no impact of the available factors on 
our mapping formula Therefore, although exclusion of other factors raises a limitation, we believe our model is useful for 
such research because the score of each questionnaire has been already reflected in these factors. Finally, as discussed 
previously, the utility weighted by ICECAP-A in the study was derived from UK samples due to the unavailability of the 
tariff among Japanese samples. Given that the value of well-being should also correspond with the given culture of 
samples, one should be aware of such a limitation when applying this formula. Relatedly, the development of the 
ICECAP-A tariff among Japanese samples and the mapping formula based on it can be expected in the near future.

Conclusion
In conclusion, we developed several mapping formulae from questionnaires (SWLS, FS, and SPANE) to derive the utility 
assessed by ICECAP-A. These formulae were validated in our sample. When a study includes only well-being scores (eg, 
SWLS, FS, or SPANE), and does not include any data that can be used to calculate QALYs, our mapping formulae are 
useful. Researchers may choose the appropriate mapping formula depending on which questionnaire is included in their 
original research, allowing their health economic evaluation.
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