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Abstract
Background  Quality of life measures going beyond health, like the ICECAP-A, are gaining importance in health technology 
assessment. The assessment of the monetary value of gains in this broader quality of life is needed to use these measurements 
in a cost-effectiveness framework.
Methods  We applied the well-being valuation approach to calculate a first monetary value for capability well-being in 
comparison to health, derived by ICECAP-A and EQ-5D-5L, respectively. Data from an online survey administered in 
February 2018 to a representative sample of UK citizens aged 18–65 was used (N = 1512). To overcome the endogeneity 
of income, we applied an instrumental variable regression. Several alternative model specifications were calculated to test 
the robustness of the results.
Results  The base case empirical estimate for the implied monetary value of a year in full capability well-being was £66,597. 
The estimate of the monetary value of a QALY, obtained from the same sample and using the same methodology amounted 
to £30,786, which compares well to previous estimates from the willingness to pay literature. Throughout the conducted 
robustness checks, the value of capability well-being was found to be between 1.7 and 2.6 times larger than the value of health.
Conclusion  While the applied approach is not without limitations, the generated insights, especially concerning the rela-
tive magnitude of valuations, may be useful for decision-makers having to decide based on economic evaluations using the 
ICECAP-A measure or, to a lesser extent, other (capability) well-being outcome measures.

Keywords  Capability approach · Economic evaluation · Value of health · Subjective well-being · Well-being valuation

JEL Classification  I10 · I30

Introduction

Health economic evaluations are increasingly used in health 
care decision making. In countries like the UK and the 
Netherlands, specifically cost-utility analysis is a frequently 
applied tool to inform the allocation of scarce (health care) 

resources, with the aim of optimising population health [1]. 
In recent years it has been questioned whether health, meas-
ured for example with instruments such as EQ-5D, is the 
appropriate maximand in all contexts of health care delivery. 
Sometimes, the benefits of care interventions may not be 
limited to health alone, and the aim of interventions may 
not be to restore or improve health, but rather to maintain 
or increase the well-being of patients [2, 3]. The question 
of what we want to maximise appears especially relevant in 
the palliative and elderly care sectors, and in mental health 
and integrated social care [4, 5]. The interventions in those 
areas may range from pharmaceutical interventions to home 
care and, in the context of multi-morbidity, combinations of 
treatments.

As a consequence, several instruments have been put for-
ward, aiming to measure quality of life in a broader sense, 
which could be applied to broaden the evaluative space 

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s1019​8-020-01231​-7) contains 
supplementary material, which is available to authorized users.

 *	 Sebastian Himmler 
	 himmler@eshpm.eur.nl

1	 Erasmus School of Health Policy & Management, Erasmus 
University Rotterdam, Rotterdam, The Netherlands

2	 Erasmus School of Economics, Erasmus University 
Rotterdam, Rotterdam, The Netherlands

http://orcid.org/0000-0002-6565-5353
http://crossmark.crossref.org/dialog/?doi=10.1007/s10198-020-01231-7&domain=pdf
https://doi.org/10.1007/s10198-020-01231-7


1236	 S. Himmler et al.

1 3

of health economic evaluations [6]. In this context, some 
researchers focused on an operationalisation of Amartya 
Sen’s capability approach [7], which emphasises the impor-
tance of individuals’ ability to reach certain well-being states 
(capability) instead of being in these states (functioning). A 
prominent example is the ICEpop CAPability measure for 
adults (ICECAP-A), an instrument developed for assessing 
the capability well-being of the general adult population. 
The ICECAP-A measures capabilities in five dimensions 
with four levels each: (i) stability (ii) attachment (iii) auton-
omy (iv) achievement, and (v) enjoyment [8]. The measure 
was validated and tested in different contexts with promising 
results and continues to be validated further [9–14]. Moreo-
ver, it was shown that the ICECAP-A measures a broader 
construct and also comprises complementary information 
compared to common generic health utility measures like 
EQ-5D-3L and EQ-5D-5L [15, 16].

In the new Dutch pharmaco-economic guidelines specific 
attention is paid to broader outcome measures, in particular 
the ICECAP instruments [17]. This may not only increase 
their use in the context of economic evaluations of phar-
maceutical and other interventions, but also brings up the 
issue as to how the results of such broader economic evalua-
tions should be used in decision making. Indeed, the current 
(applications of) capability measures still raise important 
questions [18], including how results from economic evalu-
ations using capabilities, likely in the form of incremental 
cost-effectiveness ratios (ICERs), should be interpreted. Val-
uable in this context would be information on an appropriate 
threshold value for capabilities, analogous to the quality-
adjusted life-year (QALY) threshold for health gains. While 
the monetary value of a QALY has been extensively studied, 
primarily using willingness to pay [19, 20], research on the 
monetary value of capability well-being is still lacking.

This study aims to fill this gap, by estimating a first mon-
etary value of a year in full capability well-being, using the 
well-being valuation method to ICECAP-A index values in 
a representative sample of UK citizens aged 18–65. Using 
the same approach and sample, we furthermore provide esti-
mates of the same kind for the monetary value of a QALY 
based on EQ-5D-5L data, facilitating a first comparison of 
the societal valuations of these constructs.

Methods

Conceptual model

The well-being valuation approach uses observational data 
to assess the experienced average impact of a change in a 
good on individuals’ overall utility u, proxied by subjec-
tive well-being (SWB) or life satisfaction, and calculating 
the change in income necessary to maintain the same level 

of utility [21]. This obtained monetary valuation is also 
known as compensating surplus (CS). This regression-based 
approach circumvents the inherent drawbacks of willing-
ness to pay experiments by not directly asking individuals 
for a monetary value of a certain good [22, 23]. Applying 
the well-being valuation approach for estimating monetary 
values of capability well-being and health requires the fol-
lowing assumption about the relationship between health, 
capability and SWB: Individual’s overall utility u, as proxied 
by SWB, is a function of health or capability well-being Q. 
Imposing this type of relationship on capabilities is in con-
flict with the normative position that capabilities go not only 
beyond health but also beyond utility and SWB [24]. While 
we do acknowledge that there is some evidence based on 
individual-level data in favour of this competing interpreta-
tion [25], this is a necessary assumption due to the mechan-
ics of the well-being valuation approach.

Utility u is furthermore determined by income Y, and 
certain individual and socioeconomic characteristics sum-
marised in vector X. We followed a three-stage well-being 
valuation procedure, as previously formulated [21, 26]. 
The three steps include separately estimating the impact of 
income and the good to be valued on SWB (steps 1 and 2) 
and then calculating the compensating surplus (CS) accord-
ing to Eq. (2) (step 3):

Yʹ and Qʹ are the marginal effects of changes in income 
and health or capability on SWB, and Y0 represents a repre-
sentative level of population income.

Data and model specification

The data for the analysis originated from a cross-sectional 
survey of UK citizens, which was not specifically designed 
for this analysis and is, therefore, limited to individuals 
aged 18–65. Random sampling and survey administration 
were conducted by Survey Sampling International in Feb-
ruary 2018 using an online survey format. The sample was 
aimed to be representative regarding age, gender and level 
of education and consisted of 1512 individuals. The sur-
vey included inter alia questions about health, well-being, 
income, employment and marital status, religiosity and 
information about the health risk attitude of respondents (in 
the listed order) [27].

The impact of health H and capability well-being CW 
on SWB were estimated separately, due to their substan-
tial overlap and likely collinearity. While it has been dis-
cussed before that estimating the effect of health on SWB is 
prone to issues of endogeneity [28, 29], it was not possible 

(1)u(Q,Y ,X) = SWB(Q,Y ,X).

(2)CS = Y0 − e

[

ln (Y0)− Q�

Y�

]

,
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to address this issue adequately due to the limitations of 
the used data. Applying a previously used instrument for 
health—average health per socioeconomic cell—was not 
feasible, possibly a result of the small sample size [30], 
SWBi was assessed using Cantril’s ladder, a one-dimensional 
life satisfaction instrument asking respondents to rate their 
life from worst possible to best possible life on a 0–10 scale 
[31]. The impact of health and capability well-being were 
estimated using ordinary least squares, assuming cardinality 
in the responses [32]:

Health of respondents Hi was measured via EQ-5D-5L 
utilities, applying the English EQ-5D-5L tariff estimated by 
Devlin et al. (2018) [33]. Capability well-being, CWi, was 
assessed via ICECAP-A index values [8, 34]. Estimates for 
income Yi were obtained by asking respondents to place their 
combined monthly household income before taxes into 12 
prespecified intervals. In a follow-up question, respondents 
were asked to indicate exact amount within these intervals. 
Missing exact income amounts were imputed based on the 
sample means of the income interval selected in the first 
step, if applicable. Xi contains age, gender, education, mari-
tal status, and employment status, which have been shown 
to influence SWB [35]. Following further guidance from 
the literature, we also controlled for religiosity, measured 
by asking for the importance of religion on a 7-point Lik-
ert-scale, and religious affiliation [36]. Information on the 
health risk attitude of individuals [27] was included to partly 
account for personality [37].

Income coefficient estimates in SWB regressions are 
likely endogenous due to reverse causality [38, 39], meas-
urement error or omitted variables like working hours, or 
time spent away from family [40]. Instrumental variable 
(IV) approaches have been used to overcome this problem 
[41, 42]. We, therefore, applied a two-stage least squares 
(2SLS) approach [43], testing different available candidate 
instruments. In the final analysis, we used whether a house-
hold currently holds home contents insurance (CI) as an 
instrument for income Y. The logarithmic transformation 
of income was used to account for its diminishing marginal 
return on SWB [44]. The 2SLS approach took the follow-
ing form:

To be a suitable instrument, CI must be sufficiently 
correlated with income. Possible channels could be that 

(3)SWBi = �0 + �1Hi + �2 ln
(

Yi
)

+ �3Xi + �i,

(4)SWBi = �0 + �1CWi + �2 ln
(

Yi
)

+ �3Xi + �i.

(5)SWBi = �0 + �1Hi + �2 ln
(

Yi
)

+ �3Xi + �i,

(6)ln(Yi) = �0 + �1CIi + �2Xi + vi.

purchasing the insurance is more affordable if income is 
higher, or that higher income could lead to the household 
containing more valuable objects, which increases the 
likelihood of obtaining CI.

The instrument should furthermore only be correlated 
with SWB through income. However, this is generally not 
testable [43]. It is unlikely that the presence of contents 
insurance (directly) influences individuals’ SWB. The 
insurance effect of increased (financial) stability could be 
a possible channel. However, we found only a small and 
negative correlation between CI and the stability dimen-
sion of the ICECAP-A (r = − 0.15). Maintaining CI could 
relate to personality traits like risk aversion, which might 
influence SWB. Nevertheless, we were directly controlling 
for risk attitude, which is furthermore merely weakly cor-
related with CI (r = 0.14). Additionally, the obtained SWB 
values might not originate from the same individual, who 
decided about purchasing CI. Unfortunately, we had no 
information available to investigate this. Finally, CI could 
be indicative of possessing more valuable items or living 
in a nicer home, which does impact SWB [35]. However, 
we argue that these aspects are also, at least partly, medi-
ated through income.

Coefficient estimates from Eqs. (3) to (6) were used to 
calculate the compensating surplus (CS) for one QALY and 
one year in full capability well-being (YFC) according to the 
following equations:

where Y0 was set to the sample’s median yearly house-
hold income of £27,000, while ΔH and ΔCW represented 
incremental changes in health and capability well-being. 
It was necessary to impose incremental changes of H and 
CW since under the framework laid out in Eq. (2) the CS 
would be constrained at the pre-specified level of income 
[26]. The incremental approach mirrors contingent valu-
ation studies, where willingness to pay for small health 
changes are aggregated to a full QALY [19]. The size of the 
incremental change Δ was set to 0.1, corresponding to half 
a standard deviation, which was found to be a reasonable 
approximation of the minimally important clinical difference 
for health-related quality of life measurements [45].

Descriptive and regression analyses were performed 
using STATA 15.0 (Stata Corp. 2018. Stata Statistical Soft-
ware: Release 15. College Station, TX: Stata Corp LP). 
2SLS estimates were obtained using the ivreg2 package [46]. 
All monetary amounts presented in the following correspond 
to 2018 prices.

(7)CS(QALY) =
1

ΔH
∗

[

Y0 − e

[

ln (Y0)−
�1

�2
∗ΔH

]]

,

(8)CS(YFC) =
1

ΔCW
∗

[

Y0 − e

[

ln (Y0)−
�1

�2
∗ΔCW

]]

.
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Robustness checks

The robustness of the estimates was examined testing the 
following specifications: First, to gain insights into the rel-
evance of accounting for the endogeneity of income, the 
non-instrumented, standard OLS income estimate was used 
instead of the IV income estimate. Second, an income coef-
ficient estimate from a study based on much richer data was 
used. We linearly rescaled the dependent variable from 0–10 
to 1–7 interval to match the SWB measure used in the analy-
sis by Fujiwara [26], and applied his log-income coefficient 
estimate, as it was based on (random) lottery wins. Third, 
SWB was assessed via the multidimensional Satisfaction 
with Life Scale (SWLS) instead of Cantril’s ladder [47], 
with SWLS scores rescaled from 0 to 10 to facilitate com-
parison of coefficients. Fourth, the unweighted average of 
Cantril’s ladder and SWLS on a 0–10 scale were used as a 
compound SWB measure, as it was previously suggested 
that such a compound measure could be more robust than 
either of the measures on its own [48]. Fifth, instead of using 
the weighted population tariffs for scoring EQ-5D-5L and 
ICECAP-A values, we used the unweighted and rescaled 
(0–1) sum scores of these measures to test the sensitivity 
of the estimates to applying population tariffs, as both tar-
iffs were based on different valuation methods. In the sixth 
robustness check, the mapped EQ-5D-3L value set was used 
instead of the EQ-5D-5L value set, since the methodology 
applied for the latter has come under scrutiny [49]. In the 
seventh specification, Y0 was set to the mean yearly income 
of £37,843, instead of the median income of £27,000. In the 
last two robustness checks, ΔH and ΔCW were set to 0.05 
and 0.20, as the size of the increment may still be considered 
somewhat arbitrary.

Results

Estimates for income, health and capability 
well‑being

After excluding 139 observations with no income informa-
tion, and imputing income interval sample means for 358 
respondents who only reported their income interval, the 
analysis sample included 1373 individuals. There were no 
missing values in the remaining variables. This sample was 
comparable to the UK population aged 18–65 concerning 
most characteristics (Table 1). The reported average yearly 
gross income of £37,843 in the sample is lower than the UK 
average of £45,773 in 2018. The average ICECAP-A index 
is slightly lower than previously observed in a general pop-
ulation sample, which included individuals above 65 with 
generally lower capabilities [50].

Coefficients from the separate health and capability 
regressions as described in Eqs. (3) and (4) are shown 
in columns (I) and (II) of Table 2. Parameters estimates 
for EQ-5D-5L and ICECAP-A were positive and signifi-
cant, (2.665 and 6.234), meaning that health and capabil-
ity have the expected positive impact on SWB. The signs 
of the coefficients of most control variables corresponded 
to findings from the literature [35, 41]. Coefficient esti-
mates from the 2SLS IV regression are shown in column 
(III). Around a third of respondents (N = 516) reported that 
their household holds contents insurance. The log-income 
coefficient was 2.201. Control variables deviated slightly 
between the models, namely in a higher positive impact of 
being retired, a negative impact of education and no effect 
of marital status and unemployment.

Table 1   Characteristics of analysis sample and IV-sample

IV instrumental variable, HH household; Importance of religion 
measured on a 1 (low) to 7 (high) scale; HRAS health risk attitude 
scale ranging from 6 (risk loving) to 42 (risk averse)

Total sample IV-sample

Mean SD Mean SD

Cantril’s ladder 6.4 2.0 6.9 1.8
ICECAP-A 0.75 0.20 0.79 0.176
EQ-5D-5L 0.84 0.21 0.85 0.205
HH income in £ 37,843 56,729 45,200 78,838
Age 42.6 13.9 47.2 12.4
Female 51.8% 48.8%
Tertiary education 45.4% 50.0%
Marital status
 Married 59.5% 66.8%
 Divorced/widowed 9.2% 10.9%
 Never married 31.3% 22.3%

Employment status
 Employed 54.8% 61.9%
 Self-employed 9.5% 9.2%
 Unemployed 5.5% 2.2%
 Homemaker 9.7% 6.1%
 Student 5.2% 1.0%
 Retired 9.5% 14.8%
 Unable to work 5.8% 4.9%

Religious affiliation
 Christian 42.1% 49.8%
 Atheist 32.8% 29.5%
 Agnostic 13.0% 11.9%
 Muslim 3.8% 1.8%
 Other religion 8.4% 7.0%

Importance of religion 2.8 2.0 2.8 2.1
HRAS 29.0 5.8 30.1 5.4
N 1373 1373
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Kleibergen-Paap rk Wald F statistic (21.832 with Stock-
Yogo critical 10% value 16.38) and Kleibergen-Paap rk 
LM statistic of (21.746, p < 0.001), indicated that the used 
instrument was not weak or underidentified. This was further 
substantiated by a significant coefficient (p < 0.001) of CI in 
the first stage regression (Appendix A). The characteristics 
of the IV sample were reasonably similar to the full sam-
ple (Table 1), with slightly higher levels of life satisfaction, 
capability well-being and income. Testing for the endogene-
ity of log income revealed that the variable should not have 
been treated as exogenous (p < 0.001).

Implied monetary values and results 
from robustness checks

The resulting monetary valuations of one QALY and one 
YFC were £30,786 and £66,597, respectively. The rela-
tive size of the monetary value of capability well-being 

compared to health was thereby estimated to be 2.2. Coeffi-
cients estimates and the corresponding monetary valuations 
for the conducted robustness checks are shown in Table 3. 
First, not instrumenting for income led to considerably 
larger monetary estimates of one QALY (£112,336) and 
one YFC (£193,305). Second, applying the income coef-
ficient from Fujiwara (2013), who used lottery wins, led to 
slightly higher monetary estimates compared to the base 
case. Third, using SWLS instead of Cantril’s ladder provided 
an almost identical monetary value for one YFC, while the 
value of one QALY was reduced to £20,988. Fourth, the 
use of the compound SWB score averaged out differences 
in coefficients and monetary valuations between the use of 
Cantril’s ladder and SWLS as SWB proxies. Fifth, employ-
ing sum scores of EQ-5D-5L and ICECAP-A resulted in 
slightly higher estimates of the value of one QALY and con-
versely, slightly lower estimates for one YFC. Applying the 
mapped EQ-5D-3L tariff reduced the monetary valuation 

Table 2   Results of OLS and IV 
regressions

Input parameters for Eqs. (7) and (8) are in bold
HRAS health risk attitude scale; Standard errors in parentheses; *p < 0.05, **p < 0.01, ***p < 0.001

(I) (II) (III)

Health Capability Income-IV

Log yearly income 0.495*** (0.065) 0.308*** (0.054) 2.201*** (0.638)
EQ-5D-5L − 2.665*** (0.305) 2.310*** (0.378)
ICECAP-A 6.234*** (0.243)
Age − 0.026 (0.029) − 0.006 (0.024) − 0.004 (0.037)
Age-squared 0.0003 (0.000) 0.0001 (0.000) 0.0001 (0.000)
Male − 0.011 (0.093) − 0.012 (0.075) − 0.068 (0.119)
Tertiary education 0.038 (0.094) − 0.085 (0.076) − 0.395* (0.199)
Divorced or widowed − 0.358* (0.168) 0.078 (0.132) 0.256 (0.304)
Never married − 0.536*** (0.121) − 0.033 (0.096) 0.202 (0.306)
Self-employed 0.100 (0.180) 0.117 (0.139) 0.451 (0.249)
Unemployed − 0.579* (0.231) − 0.275 (0.190) 0.661 (0.546)
Homemaker − 0.257 (0.169) − 0.028 (0.133) 0.387 (0.308)
Student − 0.357 (0.247) − 0.589** (0.226) − 0.084 (0.365)
Retired 0.537** (0.188) 0.115 (0.148) 0.864*** (0.253)
Unable to work − 0.514 (0.277) − 0.541** (0.197) 0.672 (0.534)
Atheist 0.245 (0.138) 0.182 (0.111) 0.268 (0.168)
Agnostic 0.097 (0.161) 0.095 (0.139) 0.038 (0.202)
Muslim − 0.462 (0.303) 0.013 (0.241) − 0.330 (0.307)
Other religion − 0.013 (0.172) 0.101 (0.145) − 0.095 (0.235)
Importance of religion 0.147*** (0.031) 0.097*** (0.025) 0.148*** (0.038)
HRAS 0.077*** (0.009) 0.033*** (0.007) 0.0687*** (0.011)
Constant − 2.858** (0.954) − 2.657*** (0.767) − 20.60** (6.687)
N 1373 1373 1373
Root MSE 1.662 1.345 2.021
R-squared 0.334 0.564 –
Kleibergen-Paap rk LM 21.55***
Kleibergen-Paap rk Wald F 21.63***
Test for endogeneity 10.65***
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of one QALY to £25,487. In the last three robustness tests, 
the income model had to be recalculated. As in the base 
case, the instrument passed under- and weak identification 
tests. Seventh, replacing median income by mean income 
increased the valuations to £43,149 and £93,343, respec-
tively. Altering the imposed incremental change of 0.1 index 
points to 0.05 reduced the monetary estimates slightly while 
imposing a 0.2 incremental change led to higher estimates 
compared to the base case. Throughout model alterations, 
the monetary equivalent value of one YFC exceeded that of 
one QALY by a factor of around two, with the robustness 
check utilising SWLS as SWB proxy as an outlier.

Discussion

Findings and related literature

Applying the well-being valuation method, we obtained a 
first estimate of the monetary value of ICECAP-A-derived 
capability well-being for the UK. We furthermore calcu-
lated the monetary value of health and were able to com-
pare the valuations of one QALY and one YFC directly. The 
empirical challenge inherent to the chosen approach is the 
endogeneity of income, which we tried to overcome using 
whether a household holds contents insurance as an instru-
ment for income. In the base case model specification, this 
yielded monetary valuations of £30,786 for one QALY and 
£66,597 for one YFC, corresponding to a ratio of 2.2. The 
conducted robustness checks produced relative magnitudes 
of these monetary valuations ranging from 1.7 to 2.6.

The calculated monetary value of a QALY lies within the 
range of estimates from the international willingness to pay 
literature, which on aggregate produced a trimmed mean and 
median estimate of £63,777 and £20,834 (in 2010 lb) [19]. 
UK specific estimates from Mason et al. (2009) and Baker 
et al. (2010) ranged from £24,219 to £70,896 and £16,000 
and £24,805 (in 2010 lb), respectively [51, 52]. In the only 
other application of the well-being valuation method for this 
purpose to date, the monetary value of one QALY in Aus-
tralia was estimated to be A$42,250 (£20,797) and A$67,022 
(£32,990) for short and long-term health gains using 2015 
prices [41]. The relative size of the reported monetary value 
of well-being (A$112,000 or £55,130) compared to one 
QALY was 1.7, not dissimilar to what we observed in our 
analysis.

Limitations

Although our results appear to have some face validity and 
are reasonably robust to model specifications, we need to 
acknowledge several limitations. On a more conceptual level, 
the chosen approach relies on the assumption that SWB is Ta
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an appropriate proxy for individuals’ utility. This may be a 
strong assumption, as SWB (or happiness) is not the only 
thing that people care about and preferences outside of SWB 
maximisation exist [21]. Nevertheless, based on the findings 
from subjective well-being research, as for example summa-
rised by Diener et al. (2018) [53], we argue that SWB mat-
ters enough to be able to use it as a proxy for welfare. At the 
same time, we must acknowledge that the validity and reli-
ability of SWB measures have been questioned before. These 
concerns were addressed in detail for example by Veenhoven 
(2012) [54]. What we can infer from our own analysis, is 
that the choice of SWB instrument does have an impact on 
the monetary estimates (Table 3), although observed differ-
ences were not substantial. The SWLS appears to capture a 
different part of SWB than Cantril’s ladder does. Differing 
results are likely a consequence of the SWLS containing two 
questions, which are more related to the past (“So far I have 
gotten the important things I want in life” and “If I could 
live my life over, I would change almost nothing”), while 
Cantril’s ladder only asks about SWB at present, which is 
more consistent with the present based well-being valua-
tion approach [47]. The well-being valuation literature so far 
does not provide guidance on the appropriateness of one- or 
multi-dimensional SWB measures, or the use of a composite 
of both. This should be examined in future research.

A further limitation is that we had to deviate from the 
intended three-stage well-being valuation approach in two 
ways [21, 26]: First, including control variables in order to 
prevent omitted variable bias conflicts with the idea of using 
total causal effects in calculating the monetary valuations as 
outlined before [21]. In the analysis by Fujiwara (2013), the 
difference in unemployment coefficients between a model 
without any covariates and a model controlling for several 
variables was minimal (− 0.441 and − 0.436). Removing 
all control variables from models (I) to (III) generated mon-
etary estimates for one QALY and one YFC of £33,914 and 
£63,156, respectively, close to the base case estimates. Sec-
ond, and potentially more problematic, we assumed exog-
eneity of both health and capability well-being due to the 
lack of suitable instruments. When health was instrumented 
in a previous analysis, the estimated impact of a change in 
health decreased slightly [30]. Assuming this would also 
hold in our context, our monetary valuations represent 
overestimations.

It is furthermore inherently difficult to demonstrate that 
the used income instrument (contents insurance) satisfies 
the exclusion restriction assumption. In the second robust-
ness check, we employed the log-income coefficient of 
Fujiwara (2013) for the UK, as an external reference point, 
after basing the analysis on the same SWB scale [26]. While 
not without limitations, his estimate, based on large scale 
panel data and exploiting random income shocks like lottery 
wins, can be considered as close to causal estimates as it 

gets when using non-experimental data. The reported log-
income coefficient of 1.103 is comparable to the estimate 
we obtained when repeating the analysis on the same SWB 
scale of 1.321. Monetary estimates increased by around 20% 
(Table 3). Judging from this comparison, it appears that our 
instrument performs reasonably well.

The extent to which our results are generalisable to the 
general UK population is unclear, as our sample did not 
include individuals aged 65 and above. Previous research 
suggests that functional limitations and social functioning, 
which are more related to the ICECAP-A, could be more 
relevant to the elderly than typical health dimensions, like 
morbidities or pain [55]. To test this, we included an interac-
tion term for the respective quality of life index and age to 
the base case models. We observed a positive and signifi-
cant coefficient of 0.031 (p = 0.042) for an interaction term 
between ICECAP-A and age, while the interaction coef-
ficient of EQ-5D-5L and age of 0.021 was not significant 
(p = 0.355). This indicates that omitting the elderly may have 
introduced a downward bias for the value of one YFC in 
comparison to the value of one QALY. Furthermore, due to 
relying on data from online survey panels, the individuals in 
the sample, in general, were quite healthy, with an average 
EQ-5D-5L index of 0.837 (SD 0.21). We do not know how 
the lack of sufficient observations at the lower end of the 
scale influenced our overall results. Lastly, we lacked infor-
mation on the household size of respondents, which pre-
cluded the use of equivalised household income, to facilitate 
the comparability across household compositions [40, 41].

Interpretation and implications of the results

While the calculated values for one QALY and one YFC 
varied across the conducted robustness checks, their ratio 
fluctuated at around two. As well-being measures were 
designed to capture quality of life beyond health, it is expli-
cable that the monetary value of well-being in general lies 
above the value of health alone. That this also holds for 
capability well-being could have been expected but had not 
yet been confirmed before.1 This information is relevant in 
the context of interpreting results of economic evaluations 
using broader outcome measures, which may be relevant in 
a range of interventions (from pharmaceuticals to palliative 
care) that have benefits not fully captured in conventional 
QALY measures.

The interpretation of the relative magnitude of the mon-
etary estimates of one QALY and one YFC deserve further 
attention, considering that the EQ-5D-5L and the ICECAP-A 
are anchored on two different scales. The former is anchored 

1  At the same time, it may be more difficult to achieve similarly sized 
increases on these broader measures.
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on a 0 to 1, dead to full health scale, with the possibility of 
health states below zero [33]. The latter ranges from 0 to 1 
for no capability to full capability, where death implies no 
capabilities, but no capabilities, in turn, does not necessar-
ily imply death [34, 56]. While it is plausible that on the 
higher end of the scale, capabilities go beyond health on an 
underlying overall quality of life continuum, it is less clear 
on the lower end of the scale, as having no capabilities could 
be equivalent to death, but also lower or higher in terms of 
overall quality of life. This may have implications for the 
comparability of the monetary valuations, as the imposed 
incremental change in health and capability of 0.1 may rep-
resent either a larger or smaller difference in the underlying 
utility. Future research could investigate these issues further, 
for instance, by focusing on the behaviour of SWB scores at 
very low levels of capabilities and health.

If capability well-being, as measured by the ICECAP-A, 
is included in future economic evaluations in areas where 
a focus on health is potentially too restrictive to capture 
all relevant benefits of an intervention, the here presented 
results could give a first indication about a cost-effectiveness 
threshold. In practice, ICERs calculated using ICECAP-A 
index values could be compared to the here estimated mon-
etary value of a YFC. Our estimates are especially relevant 
for countries that relate their threshold to the societal mon-
etary value of health or wellbeing gains, like the Nether-
lands [20]. In other countries, like the UK, thresholds are 
conceptually more related to the marginal cost-effectiveness 
of current spending [57]. Conceptually, this limits the direct 
applicability of our results in the UK, while it is noteworthy 
that obtaining opportunity cost based monetary estimates for 
capability well-being seems to be a challenging task.

Future research should aim for confirming our findings 
for the absolute and relative monetary valuation of capa-
bility well-being in general, either by employing alterna-
tive approaches, like willingness to pay or discrete choice 
experiments or by applying the well-being valuation method 
to other, preferably richer data sets. Prerequisite for the lat-
ter should be the availability of potential instruments for 
income. On a different note, while there are first applica-
tions, more conceptual and theoretical work is needed 
about whether, when and how capability well-being should 
be included in health economic evaluations [58]. One open 
question for example is, whether full capability or a suf-
ficient level of capability, which was established recently, 
should be considered as the objective of interventions [59]. 
Nevertheless, and to conclude, the results of our analysis 
may be useful as a first estimate of a threshold value for a 
YFC that can be used when making decisions based on eco-
nomic evaluations using the ICECAP-A, or to a lesser extent, 
other (capability) well-being outcome measures.

Acknowledgements  The authors thank discussants at the 5th EuHEA 
PhD Student-Supervisor and Early Career Researcher Conference for 
helpful comments on an earlier version of this paper.

Funding  Financial support for this study was provided partly by a 
grant from the European Research Council (ERC) under the European 
Union’s Horizon 2020 research and innovation programme (Grant 
Agreement No. 721402). The funding agreement ensured the authors’ 
independence in designing the study, interpreting the data, writing, and 
publishing the report. The data used in this study is secondary use of a 
data collection funded through the COMPARE project funded by the 
European Commission under the Horizon 2020 research and innovation 
programme (Grant Agreement No. 643476).

Availability of data  The data used in this study is not proprietary and 
can be made available upon request.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

	 1.	 Neumann, P.J., Sanders, G.D., Russell, L.B., Siegel, J.E., Ganiats, 
T.G.: Cost effectiveness in health and medicine. Oxford University 
Press, New York (2016)

	 2.	 Payne, K., McAllister, M., Davies, L.M.: Valuing the economic 
benefits of complex interventions: when maximising health is not 
sufficient. Health Econ. 22, 258–271 (2013)

	 3.	 Weatherly, H., Drummond, M., Claxton, K., Cookson, R., Fergu-
son, B., Godfrey, C., Rice, N., Sculpher, M., Sowden, A.: Methods 
for assessing the cost-effectiveness of public health interventions: 
key challenges and recommendations. Health Policy (New York) 
93, 85–92 (2009)

	 4.	 Coast, J.: Strategies for the economic evaluation of end-of-life 
care: making a case for the capability approach. Expert Rev. Phar-
macoecon. Outcomes Res. 14, 473–482 (2014)

	 5.	 Milte, C.M., Walker, R., Luszcz, M.A., Lancsar, E., Kaambwa, B., 
Ratcliffe, J.: How important is health status in defining quality of 
life for older people? An exploratory study of the views of older 
South Australians. Appl. Health Econ. Health Policy. 12, 73–84 
(2014)

	 6.	 Makai, P., Brouwer, W.B.F., Koopmanschap, M.A., Stolk, E.A., 
Nieboer, A.P.: Quality of life instruments for economic evalu-
ations in health and social care for older people: a systematic 
review. Soc. Sci. Med. 102, 83–93 (2014)

	 7.	 Sen, A.: Capability and well-being. In: Nussbaum, M.C. (ed.) The 
quality of life. Clarendon Press, Oxford (1993)

	 8.	 Al-Janabi, H., Flynn, T.N., Coast, J.: Development of a self-report 
measure of capability wellbeing for adults: the ICECAP-A. Qual. 
Life Res. 21, 167–176 (2012)

	 9.	 Al-Janabi, H., Peters, T.J., Brazier, J., Bryan, S., Flynn, T.N., Cle-
mens, S., Moody, A., Coast, J.: An investigation of the construct 

http://creativecommons.org/licenses/by/4.0/


1243Estimating the monetary value of health and capability well-being applying the well-being…

1 3

validity of the ICECAP-A capability measure. Qual. Life Res. 22, 
1831–1840 (2013)

	10.	 Engel, L., Mortimer, D., Bryan, S., Lear, S.A., Whitehurst, 
D.G.T.: An Investigation of the overlap between the ICECAP-
A and five preference-based health-related quality of life instru-
ments. Pharmacoeconomics 35, 741–753 (2017)

	11.	 Goranitis, I., Coast, J., Day, E., Copello, A., Freemantle, N., Sed-
don, J., Bennett, C., Frew, E.: Measuring health and broader well-
being benefits in the context of opiate dependence: the psycho-
metric performance of the ICECAP-A and the EQ-5D-5L. Value 
Heal. 19, 820–828 (2016)

	12.	 Keeley, T., Al-Janabi, H., Nicholls, E., Foster, N.E., Jowett, S., 
Coast, J.: A longitudinal assessment of the responsiveness of the 
ICECAP-A in a randomised controlled trial of a knee pain inter-
vention. Qual. Life Res. 24, 2319–2331 (2015)

	13.	 Mitchell, P.M., Al-Janabi, H., Byford, S., Kuyken, W., Richardson, 
J., Iezzi, A., Coast, J.: Assessing the validity of the ICECAP-A 
capability measure for adults with depression. BMC Psychiatr. 17, 
1–13 (2017)

	14.	 Mitchell, P.M., Al-Janabi, H., Richardson, J., Iezzi, A., Coast, J.: 
The relative impacts of disease on health status and capability 
wellbeing: a multi-country study. PLoS ONE 10, 1–15 (2015)

	15.	 Chen, G., Ratcliffe, J., Kaambwa, B., McCaffrey, N., Richardson, 
J.: Empirical comparison between capability and two health-
related quality of life measures. Soc. Indic. Res. 140(1), 175–190 
(2017)

	16.	 Keeley, T., Coast, J., Nicholls, E., Foster, N.E., Jowett, S., Al-
Janabi, H.: An analysis of the complementarity of ICECAP-A 
and EQ-5D-3 L in an adult population of patients with knee pain. 
Health Qual. Life Outcomes 14, 1–5 (2016)

	17.	 Versteegh, M., Knies, S., Brouwer, W.: From good to better: New 
Dutch guidelines for economic evaluations in healthcare. Pharma-
coeconomics 34, 1071–1074 (2016)

	18.	 Karimi, M., Brazier, J., Basarir, H.: The capability approach: a 
critical review of its application in health economics. Value Heal. 
19, 795–799 (2016)

	19.	 Ryen, L., Svensson, M.: The willingness to pay for a quality 
adjusted life year: a review of the empirical literature. Health 
Econ. 24, 1289–1301 (2015)

	20.	 Brouwer, W., van Baal, P., van Exel, J., Versteegh, M.: When is 
it too expensive? Cost-effectiveness thresholds and health care 
decision-making. Eur. J. Heal. Econ. 20, 175–180 (2019)

	21.	 Dolan, P., Fujiwara, D.: Happiness-based policy analysis. In: 
Adler, M.D., Fleurbaey, M. (eds.) The Oxford handbook of 
well-being and public policy, pp. 1–41. Oxford University Press, 
Oxford (2016)

	22.	 Dolan, P.: Developing methods that really do value the “Q” in the 
QALY. Heal. Econ. Policy Law. 3, 69–77 (2008)

	23.	 Hausman, J.: Contingent valuation: from dubious to hopeless. J. 
Econ. Perspect. 26, 43–56 (2012)

	24.	 Veenhoven, R.: Capability and happiness: conceptual difference 
and reality links. J. Soc. Econ. 39, 344–350 (2010)

	25.	 Engel, L., Bryan, S., Noonan, V.K., Whitehurst, D.G.T.: Using 
path analysis to investigate the relationships between standardized 
instruments that measure health-related quality of life, capability 
wellbeing and subjective wellbeing: an application in the context 
of spinal cord injury. Soc. Sci. Med. 213, 154–164 (2018)

	26.	 Fujiwara, D.: A general method for valuing non-market goods 
using wellbeing data: three-stage wellbeing valuation. Cent. Econ. 
Perform. Discuss. Pap. No. 1233. (2013). http://cep.lse.ac.uk/
pubs/download/dp1233.pdf

	27.	 van Osch, S., Stiggelbout, A.: The development of the health-risk 
attitude scale. Leiden University Repository. https​://opena​ccess​
.leide​nuniv​.nl/bitst​ream/handl​e/1887/12363​/07.pdf?seque​nce=10 
(2007). Accessed 23 Feb 2020

	28.	 Veenhoven, R.: Healthy happiness: effects of happiness on physi-
cal health and the consequences for preventive health care. J. Hap-
piness Stud. 9, 449–469 (2008)

	29.	 Garrido, S., Méndez, I., Abellán, J.M.: Analysing the simultane-
ous relationship between life satisfaction and health-related qual-
ity of life. J. Happiness Stud. 14, 1813–1838 (2013)

	30.	 Brown, T.T.: The subjective well-being method of valuation: an 
application to general health status. Health Serv. Res. 50, 1996–
2018 (2015)

	31.	 Cantril, H.: The pattern of human concerns. Rutgers University 
Press, New Brunswick (1965)

	32.	 Ferrer-i-Carbonell, A., Frijters, P.: How important is methodology 
for the estimates of the determinants of happiness?*. Econ. J. 114, 
641–659 (2004)

	33.	 Devlin, N.J., Shah, K.K., Feng, Y., Mulhern, B., van Hout, B.: 
Valuing health-related quality of life: an EQ-5D-5L value set for 
England. Health Econ. 27, 7–22 (2018)

	34.	 Flynn, T.N., Huynh, E., Peters, T.J., Al-Janabi, H., Clemens, S., 
Moody, A., Coast, J.: Scoring the Icecap-a capability instrument. 
Estimation of a UK general population tariff. Health Econ. 24, 
258–269 (2015)

	35.	 Dolan, P., Peasgood, T., White, M.: Do we really know what 
makes us happy? A review of the economic literature on the fac-
tors associated with subjective well-being. J. Econ. Psychol. 29, 
94–122 (2008)

	36.	 Fujiwara, D., Campbell, R.: Valuation techniques for social cost-
benefit analysis: stated preference, revealed preference and subjec-
tive well-being approaches (2011)

	37.	 Steel, P., Schmidt, J., Shultz, J.: Refining the relationship between 
personality and subjective well-being. Psychol. Bull. 134, 138–
161 (2008)

	38.	 Schyns, P.: Income and satisfaction in Russia. J. Happiness Stud. 
2, 173–204 (2001)

	39.	 Diener, E., Lucas, R.E., Oishi, S., Suh, E.M.: Looking up and 
looking down: weighting good and bad information in life sat-
isfaction judgments. Personal. Soc. Psychol. Bull. 28, 437–445 
(2002)

	40.	 Howley, P.: Valuing the benefits from health care interventions 
using life satisfaction data. Heal. Econom. Data Gr. Work. Pap. 1 
(2016)

	41.	 Huang, L., Frijters, P., Dalziel, K., Clarke, P.: Life satisfaction, 
QALYs, and the monetary value of health. Soc. Sci. Med. 211, 
131–136 (2018)

	42.	 Luttmer, E.: Neighbors as negatives: relative earnings and well-
being. Q. J. Econ. 2005, 51 (2005)

	43.	 Wooldridge, J.M.: Econometric analysis of cross section and panel 
data. MIT Press, Cambridge (2010)

	44.	 Layard, R., Nickell, S., Mayraz, G.: The marginal utility of 
income. J. Public Econ. 92, 1846–1857 (2008)

	45.	 Norman, G.R., Sloan, J.A., Wyrwich, K.W.: Interpretation of 
changes in health-related quality of life: the remarkable univer-
sality of half a standard deviation. Med. Care. 41, 582–592 (2003)

	46.	 Baum, C., Schaffer, M., Stillman, S.: ivreg2: Stata module for 
extended instrumental variables/2SLS, GMM and AC/HAC, 
LIML and k-class regression. https​://ideas​.repec​.org/c/boc/bocod​
e/s4254​01.html. Accessed 23 Feb 2020

	47.	 Diener, E., Emmons, R.A., Larsen, R.J., Griffin, S.: The satisfac-
tion with life scale. J. Pers. Assess. 49, 71–75 (1985)

	48.	 Helliwell, J.F., Barrington-Leigh, C., Harris, A., Huang, H.: Inter-
national evidence on the social context of well-being. Interna-
tional differences in well-being, pp. 291–327. Oxford University 
Press, Oxford (2010)

	49.	 Van Hout, B., Janssen, M.F., Feng, Y.S., Kohlmann, T., Bussch-
bach, J., Golicki, D., Lloyd, A., Scalone, L., Kind, P., Pickard, 
A.S.: Interim scoring for the EQ-5D-5L: mapping the EQ-5D-5L 
to EQ-5D-3L value sets. Value Heal. 15, 708–715 (2012)

https://openaccess.leidenuniv.nl/bitstream/handle/1887/12363/07.pdf?sequence=10
https://openaccess.leidenuniv.nl/bitstream/handle/1887/12363/07.pdf?sequence=10
http://ideas.repec.org/c/boc/bocode/s425401.html
http://ideas.repec.org/c/boc/bocode/s425401.html


1244	 S. Himmler et al.

1 3

	50.	 Al-Janabi, H., Flynn, T.N., Peters, T.J., Bryan, S., Coast, J.: Test-
retest reliability of capability measurement in the UK general 
population. Health Econ. 24, 625–630 (2015)

	51.	 Mason, H., Jones-Lee, M., Donaldson, C.: Modelling the mon-
etary value of a QALY: a new approach based on UK data. Health 
Econ. 18, 933–950 (2009)

	52.	 Baker, R., Bateman, I., Donaldson, C., Jones-Lee, M., Lancsar, 
E., Loomes, G., Mason, H., Odejar, M., Pinto Prades, J.L., Robin-
son, A., Ryan, M., Shackley, P., Smith, R., Sugden, R., Wildman, 
J.: Weighting and valuing quality-adjusted life-years using stated 
preference methods: preliminary results from the social value of 
a QALY project. Health Technol. Assess. (Rockv). 14, (2010)

	53.	 Diener, E., Oishi, S., Tay, L.: Advances in subjective well-being 
research. Nat. Hum. Behav. 2, 253–260 (2018)

	54.	 Veenhoven, R.: Happiness, also known as “Life Satisfaction” 
and “Subjective Well-Being”. In: Land, K.C., Michalos, A.C., 
Sirgy, M.J. (eds.) Handbook of social indicators and quality of 
life research. Springer, Dordrecht (2012)

	55.	 Hofman, C., Makai, P., Boter, H., Buurman, B.M., de Craen, A., 
OldeRikkert, M., Donders, R., Melis, R.: The influence of age on 
health valuations: the older olds prefer functional independence 
while the younger olds prefer less morbidity. Clin. Interv. Aging 
10, 1131 (2015)

	56.	 Coast, J., Flynn, T.N., Natarajan, L., Sproston, K., Lewis, J., Lou-
viere, J.J., Peters, T.J.: Valuing the ICECAP capability index for 
older people. Soc. Sci. Med. 67, 874–882 (2008)

	57.	 Claxton, K., Martin, S., Soares, M., Rice, N., Spackman, E., 
Hinde, S., Devlin, N., Smith, P.C., Sculpher, M.: Methods for the 
estimation of the National Institute for Health and care excellence 
cost-effectiveness threshold. Health Technol. Assess. (Rockv) 19, 
1–503 (2015)

	58.	 Helter, T.M., Coast, J., Łaszewska, A., Stamm, T., Simon, J.: 
Capability instruments in economic evaluations of health-related 
interventions: a comparative review of the literature. Springer 
International Publishing, New York (2019)

	59.	 Kinghorn, P.: Using deliberative methods to establish a sufficient 
state of capability well-being for use in decision-making in the 
contexts of public health and social care. Soc. Sci. Med. 240, 
112546 (2019)

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Estimating the monetary value of health and capability well-being applying the well-being valuation approach
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Conceptual model
	Data and model specification
	Robustness checks

	Results
	Estimates for income, health and capability well-being
	Implied monetary values and results from robustness checks

	Discussion
	Findings and related literature
	Limitations
	Interpretation and implications of the results

	Acknowledgements 
	References




