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Abstract

Background: Who should provide the values of health states in economic evaluations of health technologies has
long been the subject of debate. This study examined and compared the relative importance of the EQ-5D five
dimensions, using both patient-reported values and general population tariffs, among patients with chronic
diseases in South Korea and also assessed the pattern of the discrepancy between patient and general population
values by type of chronic diseases.

Methods: Data were taken from the 2013 Korea Health Panel survey. This analysis focused on adult patients with
chronic diseases (n =3216). Patient-reported EQ-5D profiles and visual analogue scale (VAS) values were used to
assess the relative importance of the EQ-5D five dimensions among these patients, using a linear regression model.
The relative importance of the EQ-5D dimensions was then compared to the EQ-5D tariffs elicited from the general
population. The relative magnitude of the discrepancies between patient and general population values was also
assessed by type of chronic diseases.

Results: Anxiety/depression and pain/discomfort appeared to have the largest impact on the self-rated patient VAS,
which fairly contrasted with the general population model. In addition, a further regression analysis showed that
the discrepancy between patient and general population values varied with the type of chronic diseases. The
greatest discrepancy between the two was found in patients with diseases of the blood and blood-forming organs,
neoplasms and diseases of the digestive system.

Conclusions: These analyses revealed differences in the relative weights attached to the EQ-5D dimensions
between patient groups and the general population, particularly in those ‘non-tangible” dimensions. These
differences consequently led to greater discrepancies between patient and general population values in certain
patient groups, which can have significant implications for resource allocation decisions in South Korea.
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Background

Economic evaluations can provide ‘value-for-money’ in-
formation to decision makers who need to allocate lim-
ited healthcare resources as efficiently as possible. Over
the past decades, an increasing number of countries
have formally/informally adopted an economic evalu-
ation as an aid for such decision making. In Asia, South
Korea has been the first country to officially require and
assess economic evaluation data for drug reimbursement
decision making, which was introduced as a part of the
Drug Expenditure Rationalization Plan implemented in
December 2006 [1, 2]. New drugs that have failed to
prove their cost-effectiveness, that is, their incremental
costs per incremental quality-adjusted life years (QALYs)
are greater than per capita GDP, are now unlikely to be
recommended in South Korea [3]. There are, however, a
lot of issues in measuring costs and QALYs, which can
have significant implications for resource allocation deci-
sions. One of those critical issues would be whose pref-
erences should count when valuing health states and
thereby calculating QALYs, which has long been the
subject of debate [4, 5].

The QALY combines both quality and quantity of life
into a single metric. The quality of life (QoL) component
requires the valuation of being in a particular health
state. This can be done by asking patients who are actu-
ally experiencing the health state. Another approach is
to ask members of the general population to imagine be-
ing in the health state. Generic preference-based mea-
sures such as EQ-5D [6] and SF-6D [7] are commonly
used in this type of valuation, which define the health
states in terms of generic dimensions of health, for in-
stance, mobility, self-care, usual activities, pain/discom-
fort and anxiety/depression dimensions in the case of
the EQ-5D. The South Korean pharmaco-economic
evaluation guideline [8] states that the general popula-
tion is preferred as a source of preference, which is con-
sistent with the recommendation made by the
Washington Panel on Cost-effectiveness in Health and
Medicine [9] and many other countries [10, 11]. The
most popular arguments for the use of the general popula-
tion preferences are that community members can value
health states hidden behind a ‘veil of ignorance;, making
them blind to their own self-interest [12]. They can also
better represent the view of taxpayers and potential pa-
tients. In addition, patients can adapt to their health states,
which could make them value their health states higher
than the general population and consequently lead to a
lower priority for their treatments [13—18]. Despite these
reasons, there are also economic guidelines that recom-
mend or advocate the use of patient values. For instance,
in Sweden and Denmark, patient preferences are preferred
because they are the ones best informed about being in
those health states [10]. This view is partly supported by a
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recent proof-of-concept study [19], which shows that
members of the public may not be fully aware of the con-
sequences of ill health.

Empirical evidence, however, shows mixed results on the
discrepancies between patient and general population pref-
erences. A meta-analysis by Dolders et al. [20], using 78 es-
timators from 33 studies with various patient groups and
valuation techniques, shows no significant differences be-
tween patient preferences for actual health states and gen-
eral population preferences for hypothetical health states.
Meanwhile, a more recent meta-analysis by Peeters et al.
[17], using 40 estimators from 30 studies, suggests that pa-
tients tend to value their health states higher than members
of the general public. Notably, most of the previous studies
are based on small sample sizes and do not provide infor-
mation on which particular dimensions of health patients
would consider more important or less important com-
pared to the general population. More recently, some stud-
ies have attempted to employ larger sample sizes to
compare patient and general population preferences across
multiple patient samples or the general population, using
the EQ-5D [21]. For instance, Mann et al. [22], with 3376
UK patients, examined discrepancies in the relative import-
ance of the five EQ-5D dimensions between patients and
the general public, using patient visual analogue scale
(VAS) values and general population VAS tariffs. They
found that patients tend to consider anxiety/depression
more important than the general population. Similar find-
ings were also reported by Burstrom et al. [23] with a Swed-
ish sample (# =45,000) and Sun et al. [24] with a Chinese
sample (n =120,709), using experience-based VAS values.
Meanwhile, Rand-Hendriksen et al. [25] reported that usual
activities are likely the most important dimensions among
the US patients, whereas self-care and pain/discomfort are
likely the most important dimensions among the US gen-
eral population. Taken together, this recent evidence sug-
gests that discrepancies do exist between patient and
general population preferences across the countries but
what dimensions of health are considered more important
among patients, relative to the general public, may differ
across cultures.

In South Korea, three EQ-5D-3 L valuation studies are
publicly available, which provide the time trade-off
(TTO) valuation algorithms that can be used to convert
the EQ-5D profile data into a single numeric EQ-5D
index score [26—28]. The valuation algorithms developed
by Lee et al. [26] are most commonly used in South
Korea (e.g., [29]) due to the representativeness of its
sample. They have developed the algorithms based on
the valuation of 101 EQ-5D health states with a South
Korean representative sample of 1307 respondents, who
were selected through a multistage stratified random
sampling. These valuation algorithms indicate that the
general population tend to consider health problems less
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problematic than their UK counterparts [8, 30], especially
in anxiety/depression and pain/discomforts dimensions. A
similar pattern has also been observed in the Japanese
EQ-5D-3 L valuation study [31]. Feng et al. [32] have pos-
tulated that the general population in Japan, possibly in
South Korea as well, are less willing to trade quantity with
quality of life, particularly in ‘non-tangible’ dimensions
that the general population may have some difficulties to
imagine. It would be of great interest whether patients in
South Korea also have similar attitudes or preferences to-
wards the EQ-5D dimensions.

This study thus aimed to assess and compare the rela-
tive importance of the EQ-5D five dimensions among
patients with chronic diseases in South Korea, using
both patient-reported VAS values and general popula-
tion tariffs applied to patient-reported EQ-5D profiles
taken from a nationally representative survey. The study
also assessed the pattern of the discrepancy between pa-
tient and general population values by type of chronic
diseases to draw resource allocation implications of
using a different source of preference. These empirical
findings may facilitate an in-depth discussion of the issues
relating to the question of whose preferences should
count, which have important implications for resource al-
location decisions such as reimbursement and priority set-
ting in South Korea and possibly in other Asian countries
that refer to the Korean model. Nevertheless, it should be
made clear that these findings represent only the relative
importance of the EQ-5D dimensions given by South Ko-
rean patients and general population and therefore cannot
be generalised to other countries.

Methods

Data and study population

Data for this study were taken from the 2008—2014 Korea
Health Panel (KHP) survey (beta version 1.3), which is a
nationally representative panel survey of health-related
outcomes and other data elements conducted by the
Korea Institute for Health and Social Affairs and the Na-
tional Health Insurance Service in South Korea [29]. Par-
ticipants were selected from non-institutionalized civilians
through a stratified multistage probability sampling de-
sign. Data on socio-demographic characteristics and
health-related outcomes including EQ-VAS values and
EQ-5D-3 L profiles were collected through face-to-face in-
terviews. This study used the data collected in 2013
(14,839 individuals from 5200 households), which was the
final year in which EQ-5D data were collected.

Study sample

This study included those participants who (1) were at
least 18 years old, (2) reported having had doctor-diag-
nosed chronic diseases in the past 1 year, and (3) re-
ported at least some problems in one of the EQ-5D
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dimensions. Chronic diseases were coded with the Ko-
rean Standard Classification of Diseases 6th edition
(KCD-6) in the KHP dataset [33], and the participants
were categorised into 15 groups by type of chronic
diseases.

EQ-5D and EQ-VAS

The EQ-5D is a self-reported generic preference-based
measure of health, developed by the EuroQol Group [6]. It
has two elements, which are the EQ-5D descriptive system
and the EQ-VAS. The EQ-5D descriptive system describes
health in terms of five dimensions: mobility, self-care, usual
activities, pain/discomfort and anxiety/depression. Each di-
mension can be rated at three levels (EQ-5D-3 L), corre-
sponding to no problems (level 1), some or moderate
problems (level 2) and severe problems (level 3). These five
dimensions and levels define a total of 243 (3°) health states,
which can also be described in the form of a five-digit num-
ber describing the levels for each dimension (e.g., 12332).
Each EQ-5D health state can then be scored using the valu-
ation algorithms developed for such a purpose — this study
used the one developed by Lee et al. with data from the
South Korean general population [26]. The EQ-VAS is a
visual analogue scale, which asks respondents to rank their
current health states from ‘best (100)" to ‘worst (0)’.

Statistical analysis

Of the 11,999 individuals with the age of at least 18 years,
7387 reported having had a doctor-diagnosed chronic dis-
ease. Of these, 602 patients had incomplete data on the
EQ-5D profiles and EQ-VAS and therefore were excluded
from this analysis. Of the remaining 6785 patients, 3216
reported ‘some problems’ or ‘severe problems’ at least in
one of the EQ-5D five dimensions — this analysis included
these patients as they were the ones who were experien-
cing health problems at least in one of the EQ-5D health
dimensions. Nevertheless, those participants reporting ‘no
problems’ in all dimensions were also included in a sensi-
tivity analysis.

The present study first described the sample character-
istics and self-reported EQ-5D profiles using descriptive
statistics (mean, standard deviation [SD] and %). Three
main analyses were then conducted to assess whether
and how patients’ health state valuations differ from the
general population’s valuation.

First, it described the mean EQ-VAS values and the
mean EQ-5D index scores calculated with general popu-
lation EQ-5D tariffs by type of chronic diseases. The UK
and Japanese tariffs were also used for a comparison
purpose [31].

Second, an ordinary least squares (OLS) regression, as
in the original EQ-5D valuation study by Lee et al. [26],
was conducted to examine the impact of each EQ-5D
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dimension and level on patient VAS values. The follow-
ing model was considered:

1-V = f(MO;, SC;, UA;, PD;, AD;, N3, controls).

Where V was the VAS value (divided by 100) of a pa-
tient’s health state and MO, SC, UA, PD and AD refer to
each of the EQ-5D five dimensions. i is the level of each
dimension, thus taking a value of 1, 2, or 3. N3 is a
dummy variable indicating whether a respondent had
level 3 at least in one of the five EQ-5D dimensions. The
model was assessed (1) without any controls, (2) with
demographic controls (age and sex), and (3) with
socio-demographic controls (age, sex, marital status, liv-
ing alone, educational attainment, employment status,
medical aid, income quintiles and perceived social status
as measured by the MacArthur Scale [34]).

Finally, a further regression analysis was conducted to
examine the pattern of the discrepancies between patient
and general population values by type of chronic dis-
eases. The discrepancy between the two was included as
a dependent variable. The following independent vari-
ables were included in the model: (1) dummy variables
indicating whether or not a patient had each type of
chronic diseases and (2) socio-demographic controls
(age, sex, marital status, living alone, educational attain-
ment, employment status, medical aid, income quintiles
and perceived social status). The post-estimation was
followed to estimate the adjusted mean differences be-
tween patient and general population values in each pa-
tient subgroup by type of chronic diseases. The adjusted
mean differences were estimated at the mean level of each
socio-demographic variable and at zero values of all other
chronic disease dummy variables. Given the use of differ-
ent preference elicitation method and anchoring, however,
these mean differences should only be interpreted as the
relative differences - not the absolute differences - be-
tween patient and general population preferences by type
of chronic disease.

All statistical analyses were performed using STATA/
SE version 11 [35].

Results
A total of 3216 patients with chronic diseases were in-
cluded in the present analysis. The mean age of the sam-
ple was 63.5 years (SD=13.8) and 35.3% were male
(Table 1). The most common chronic disease reported
was diseases of the musculoskeletal system and connective
tissue (65.5%), followed by diseases of the circulatory sys-
tem (50.5%), diseases of the digestive system (37.3%), and
endocrine, nutritional and metabolic disease (33.6%).
Table 2 demonstrates the level of impairment in each of
the EQ-5D five dimensions experienced by these patients.
More than half of the patients reported no problems’ in
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Table 1 The characteristics of survey participants with chronic
diseases (n=3216)

Mean (SD) or %

Age, mean (SD) 63.5 (13.8)
18-45, % 11.5%
46-70, % 51.5%
271, % 37.0%

Male, % 35.3%

Marital status, %

Married 70.7%
Single 3.7%
Widowed/Separated/divorced 25.6%

Living alone, % 15.2%

Level of education, %
< Elementary 47.9%
Middle School 16.7%
High School 23.8%
2 University 11.7%

Employment status, %

Regular/long-term 25.0%
Non-regular/temporary 23.5%
Unemployed 2.5%
Economically inactive/students 50.0%

Medical aid, % 8.3%

Perceived social status 36 (1.5

Abbreviation: SD standard deviation

each of the EQ-5D dimensions, except for the pain/discom-
fort dimension. In the pain/discomfort dimension, the ma-
jority (81.3%) reported ‘moderate problems’. As for ‘severe
health problems; only a few patients reported this level of
health problems in any of the dimensions. Conducting a
further regression analysis was nevertheless possible be-
cause there were at least 30 patients reporting ‘severe health
problems’ in each of the EQ-5D dimensions with being the
lowest in the self-care dimension (n =30, 0.9%) and being
the highest in the pain/discomfort dimension (n =150,
4.7%). The most frequently reported health state was 11121
(34.5%), followed by 11122 (10.1%), 21121 (8.9%), 11112
(8.0%), 21221 (5.4%), and 22221 (5.1%).

The mean patient VAS value was 0.61 (SD =0.17),
which was smaller than the mean EQ-5D index score
calculated with the Korean general population tariffs
(mean =0.82, SD =0.13) (Table 3). Notably, this mean
EQ-5D index score was greater than those calculated
with both the UK (mean =0.70, SD =0.19) and Japanese
(mean =0.69, SD =0.11) general population tariffs. The
mean patient VAS value and the mean EQ-5D index
score remained largely similar across all types of chronic
diseases.
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Table 2 Distribution of problems by the EQ-5D dimensions and levels among patients with chronic diseases (n =3216)

Mobility Self-care Usual activities Pain/Discomfort Anxiety/Depression
No problems (level 1) 1895 (58.9%) 2729 (84.9%) 2291 (71.2%) 453 (14.1%) 2035 (63.3%)
Moderate problems (level 2) 1286 (40.0%) 457 (14.2%) 882 (27.4%) 2613 (81.3%) 1130 (35.1%)
Severe problems (level 3) 35 (1.1%) 30 (0.9%) 43 (1.3%) 150 (4.7%) 1 (1.6%)

The results of regressing patients’ own VAS values
(subtracted from 1) on their self-reported health states
described in terms of the EQ-5D dimensions and levels
are shown in Table 4. The results of the three models,
differentiated by level of controls, provided similar re-
sults. The largest decrement in all three models were as-
sociated with level 3 in the pain/discomfort dimension
(coefficient = 0.133, SE =0.028 in model 3) as well as
that in the anxiety/depression dimension (coefficient =
0.129, SE = 0.030 in model 3). However, the adjusted R>
was only 0.189, implying that patient VAS values were
not well explained by the EQ-5D dimensions and levels
across the patients. Notably, similar findings were also
observed when including those participants reporting ‘no
problems’ in all five EQ-5D dimensions, with the largest
decrement associated with level 3 of the pain/discomfort
(coefficient = 0.139, SE = 0.027 in model 3) as well as that
of the anxiety/depression (coefficient = 0.134, SE =0.030
in model 3) (adjusted R? = 0.227) (data not shown).

Table 5 summarizes the relative importance of the
EQ-5D five dimensions perceived by patients. Anxiety/

depression, on average, had the greatest impact on patient
VAS values, followed by pain/discomfort, mobility, self-care
and usual activities. This is not consistent with the relative
importance perceived by the general population. Mobility
appeared to have the greatest impact on the values of
health states, followed by usual activities and the rest in the
general population model.

Figure 1 describes the adjusted mean differences be-
tween patient VAS values and general population EQ-5D
index scores by each type of chronic diseases, which
were measured at the mean levels of socio-demographic
variables and at zero values of other chronic diseases
(i.e., no other chronic diseases assumed). Notably, these
mean differences reflect the relative difference between
patient and general population preferences by type of
chronic disease. The greatest difference between the
two was found in patients with diseases of the blood
and blood-forming organs and certain disorders in-
volving the immune mechanism (coefficient=0.247,
95% CI=0.201-0.293), followed by those with neo-
plasms (coefficient = 0.216, 95% CI =0.194-0.238) and

Table 3 The mean level of patient VAS values and EQ-5D general population TTO values by type of chronic diseases

All n EQ-VAS EQ-5D (KR)  EQ-5D (UK)  EQ-5D (JP)
3216 (100.0%) 061 (0.17)  0.82(0.13) 0.70 (0.19) 069 (0.11)
Certain infectious and parasitic diseases (A00-B99) 306 (9.5%) 1(0.17) 0.81(0.13) 0.68 (0.22) 0.69 (0.12)
Neoplasms (C00-D48) 308 (9.6%) 059 (0.18) 082 (0.15) 0.69 (0.22) 0.69 (0.12)
Diseases of the blood and blood-forming organs and 57 (1.8%) 0.57 (0.20) 0.83 (0.11) 0.69 (0.20) 0.69 (0.10)
certain disorders involving the immune mechanism (D50-D89)
Endocrine, nutritional and metabolic diseases (E00-E90) 1079 (33.6%) 0.59 (0.17) 0.81 (0.13) 0.68 (0.21) 0.68 (0.12)
Mental and behavioural disorders (FOO-F99) 267 (8.3%) 0.57 (0.18) 0.77 (0.18) 0.61 (0.28) 0.65 (0.15)
Diseases of the nervous system (G00-G99) 269 (8.4%) 057 (0190 077 (0.17) 0.63 (0.26) 0.65 (0.14)
Diseases of the eye and adnexa (H00-H59) 694 (21.6%) 0.59 (0.17) 0.80 (0.14) 0.67 (0.22) 0.67 (0.12)
Diseases of the ear and mastoid process (H60-H95) 121 (3.8%) 0.58 (0.16) 0.80 (0.16) 0.65 (0.24) 0.67 (0.14)
Diseases of the circulatory system (100-199) 1625 (50.5%) 0.59 (0.17) 0.80 (0.14) 0.67 (0.21) 0.67 (0.12)
Diseases of the respiratory system (JO0-J99) 412 (12.8%) 061 (0.17)  082(0.12) 0.69 (0.18) 0.69 (0.10)
Diseases of the digestive system (K00-K93) 1201 (37.3%) 0.59 (0.17) 0.82 (0.13) 0.68 (0.21) 0.68 (0.12)
Diseases of the skin and subcutaneous tissue (L00-L99) 261 (8.1%) 061 (0.17) 0.81 (0.13) 0.68 (0.21) 068 (0.171)
Diseases of the musculoskeletal system and connective tissue (MO0-M99) 2105 (65.5%) 060 (0.17) 081 (0.13) 0.68 (0.20) 0.68 (0.11)
Diseases of the genitourinary system (NOO-N99) 421 (13.1%) 061 (0.17) 0.82 (0.14) 0.70 (0.19) 0.69 (0.12)
Other disease 343 (10.7%) 0.57 (0.16) 0.78 (0.16) 0.65 (0.24) 0.66 (0.14)

Note: Chronic diseases were defined with the Korean Standard Classification of Diseases 6th edition (KCD-6). The EQ-VAS values were divided by 100. The EQ-5D
general population TTO tariffs were taken from the study by Lee et al. (2009) [26] for South Korea and from the Euroqol group EQ-5D value sets for the UK and

Japan [31]

Abbreviations: JP Japan, KR South Korea, TTO time trade-off, VAS visual analogue scale
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Table 4 Coefficients of the EQ-5D dimensions and levels in the patient VAS model

Model 1 (no controls)

Model 2 (+ control 1) Model 3 (+ control 2)

Mobility 2 0.045 (0.007)
Mobility 3 0.064 (0.036)
Self-care 2 0.033 (0.010)
Self-care 3 0.048 (0.036)

Usual activities 2 0.036 (0.008)
0.055 (0.033)

0.032 (0.008)
0.137 (0.028)
0.054 (0.006)
Anxiety/depression 3 0.134 (0.030)
N3 0.020 (0.028)

0.299 (0.008)

Usual activities 3
Pain/discomfort 2
Pain/discomfort 3

Anxiety/depression 2

Constant

Adj. R? 0.165

0.041 (0.007)
0.058 (0.036)
0.031 (0.010)
0.047 (0.036)
0.035 (0.008)
0.059 (0.033)
0.030 (0.008)
0.134 (0.028)
0.054 (0.006)
0.140 (0.030)
0.019 (0.028)
0.290 (0.011)

0.035 (0.007)
0.062 (0.036)
0.030 (0.010)
0.047 (0.036)
0.030 (0.008)
0.047 (0.033)
0.031 (0.008)
0.133 (0.028)
0.050 (0.006)
0.129 (0.030)
0.015 (0.027)
0.346 (0.018)

0.167 0.189

Note: Values indicate coefficients with standard errors. Those in bold indicate p-values< 0.05. Control 1 includes age and sex and control 2 includes age, sex and
other variables (marital status, living alone, educational attainment, employment status, income quintile, medical aids and perceived social status). N3 is a dummy
variable indicating whether a respondent had level 3 at least in one of the five EQ-5D dimensions

Abbreviation: OLS ordinary least squares

those with diseases of the digestive system (coefficient =
0.214, 95% CI = 0.198-0.231).

Discussion

The present analysis, using data from a nationally repre-
sentative South Korean survey, indicates that patients’
valuation of their experienced health states is likely to
significantly differ from the general population’s valu-
ation of hypothetical health states. Patients with chronic
diseases were found to consider anxiety/depression- and
pain/discomfort-related problems more serious than
those related to other EQ-5D dimensions such as usual
activities and self-care. This fairly contrasts with the
preferences of the general population in South Korea
[26]. The findings further suggest that the relative differ-
ence between patient and general population preferences
varies with the type of chronic diseases, which implies
that the use of general population preferences could
disadvantage certain patient groups because their

preferences could be disproportionately reflected in
resource allocation decisions.

Pain/discomfort and anxiety/depression dimensions
Pain/discomfort was the most frequently experienced
symptom among patients with chronic diseases — 81.3
and 4.6% reported having ‘moderate problems’ and ‘severe
problems; respectively, in this dimension. More than one
third of the patients also reported ‘moderate problems’ in
the mobility (40.0%) and the anxiety/depression (35.1%)
dimensions, respectively. Problems in self-care and usual
activities were relatively less common - the majority
(84.9% and 71.2%) reported ‘no problems’ in these dimen-
sions. While pain/discomfort and anxiety/depression were
among the most frequently reported symptoms in these
patients, the present findings indicate that these are also
the dimensions showing the largest discrepancies between
patient and general population preferences.

Table 5 The relative importance of the EQ-5D dimensions — difference between patient and general population valuations

Patient VAS model

EQ-5D general population TTO model

Level 2 Level 3 Mean Level 2 Level 3 Mean
Mobility 0.994 0.745 0.869 1.758 1.951 1.855
Self-care 0.856 0.558 0.707 0.842 0.635 0.739
Usual activities 0.846 0.561 0.704 0934 0.971 0.953
Pain/discomfort 0.878 1.596 1237 0678 0.705 0.691
Anxiety/depression 1426 1.541 1483 0.788 0.738 0.763

Note: The relative importance for each level of each dimension was calculated by dividing the corresponding coefficient from Table 4 (model 3) by the average of
the five coefficients at the same level in the same model. For the EQ-5D general population TTO model, the model coefficients were taken from the study by Lee
et al. (2009) [26] to calculate the relative importance of the EQ-5D dimensions and levels

Abbreviations: TTO time trade-off, VAS visual analogue scale
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Fig. 1 The adjusted mean differences in patient and general population values by type of chronic diseases. CD1, Certain infectious and parasitic
diseases; CD2, Neoplasms; CD3, Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism; CD4,
Endocrine, nutritional and metabolic diseases; CD5, Mental and behavioural disorders; CD6, Diseases of the nervous system; CD7,Diseases of the
eye and adnexa; CD8, Diseases of the ear and mastoid process; CD9, Diseases of the circulatory system; CD10, Diseases of the respiratory system;
CD11, Diseases of the digestive system; CD12, Diseases of the skin and subcutaneous tissue; CD13, Diseases of the musculoskeletal system and
connective tissue; CD14, Diseases of the genitourinary system; Cl, Confidence interval. Note: These adjusted mean differences reflect the relative
differences — not the absolute differences — between patient and general population preferences by type of chronic disease

Previous studies have also shown the discrepancies be-
tween patient and population values [17], particularly in
certain dimensions of health [17, 22, 25, 36—38]. For in-
stance, a recent study [36], involving 282 metastatic
breast cancer patients and 333 rheumatoid arthritis pa-
tients from Spain, reported the largest disagreements on
the anxiety/depression and pain/discomfort dimensions.
Although the study examined the differences using the
EQ-5D-5 L and TTO values, its findings also suggest
that patients consider problems related to anxiety/de-
pression and pain/discomfort more problematic than
those related to other health dimensions. The relative
importance of anxiety/depression among patients was
also reported in other studies [22-24]. For example,
Mann et al. [22], using EQ-5D-3 L profiles and VAS values
obtained from 3376 UK patients covering eight different
conditions, found that patients consider anxiety/depression
more problematic, compared to the general population.
Similarly, both Burstrom et al. [23], using experience-based
TTO and VAS values from a Swedish sample (n =45,000),
and Sun et al. [24], using experience-based VAS values
from a Chinese sample (n=120,709), suggest that those
individuals experiencing health problems may consider
anxiety/depression more problematic than other health
problems.

These studies suggest that at least anxiety/depression, and
possibly pain/discomfort, could be the least tangible to the
general population due to their subjective nature, leading to
the largest disagreements on these dimensions. This implies
that the impact of these dimensions can only be fully appre-
ciated among the patients who experience those health
states. Furthermore, Mann et al. [22] suggested that patients
could better adapt to the problems related to mobility,
self-care and usual activities, which could make them give
smaller weights to these dimensions (i.e., higher values).

There is, however, another study that reported a different
pattern of patients’ relative weights given to the EQ-5D di-
mensions [25]. Using data from the US 2000-2003 Medical
Expenditure Panel survey, Rand-Hendriksen et al. [25]
compared patient VAS values and general population VAS
tariffs. They reported impairments in usual activities to be
the most important problems among patients but the least
important problems among the general population.

Contrary to the aforementioned studies, however,
Rand-Hendriksen et al. [25] argued that impairments in
usual activities could be the most difficult health problems
for the US general public to imagine. Given this mixed
evidence/argument, it is not clear as to which dimensions
are relatively less tangible to the general public who have
not experienced those health states. It may however be
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possible that the type of tangible dimensions to the gen-
eral public and the extent of patient adaptation differ
across countries. Patients could better adapt to usual ac-
tivities or self-care problems in the countries where strong
social support is available for those affected. On the con-
trary, the general public could overvalue usual activities or
self-care activities in the countries where there is no ad-
equate social protection system. Notably, South Korea’s
public social spending accounts for 10.4% of its GDP,
which is only half the OECD average of 21.0% in 2016
[39]. In addition, South Koreans work the second-longest
hours among OECD countries [40]. It is possible that an
individual’s functioning can be considered particularly im-
portant in such environments — this aspect could have
been reflected in the general population’s valuation in
South Korea. Furthermore, the general public could have
more difficulties to imagine and appreciate those hypo-
thetical health states involving severe pain/discomfort
and/or anxiety/depression problems in the countries
where people are less inclined to verbalize and seek help
for their physical and/or mental health problems. In rela-
tion to this, a recent review by Steel et al. confirms con-
sistently lower prevalence estimates for common mental
disorders in Asia than in European or English-speaking
countries [41], whereas OECD statistics indicate that the
suicide rate of Asian countries is far above the OECD
average of 12.0 in 2013 [42]. South Korea in particular re-
vealed the highest suicide rate with 29.1 deaths per
100,000 population. This may imply that recognition of
mental disorders or help-seeking for mental health prob-
lems is particularly low in Asian countries, which may
affect the general population’s valuation for these health
dimensions.

The present study also shows that the relative differ-
ence of the discrepancy between patient and general
population preferences varies across the types of chronic
diseases. The largest discrepancy, in a relative sense, was
found in diseases of the blood and blood-forming organs
and certain disorders involving the immune mechanism,
followed by neoplasm and diseases of the digestive sys-
tem. However, it seems that the discrepancy becomes
apparent only when patients have severe health prob-
lems. For instance, mental and behavioural problems
exhibited the least discrepancy between patient and gen-
eral population values, which was rather unexpected.
This was likely because the percentage of health states
involving severe health problems was very low in this
KHP survey data. Notably, patients with mental and be-
havioural problems described their health state most fre-
quently as 11121 (14.6%), followed by 11112 (13.9%),
11122 (12.4%) and 22222 (9.4%).

Taken together, these findings indicate that the use of
general population tariff, as recommended by the South
Korean pharmaco-economic evaluation guideline ([8],
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could give somewhat lower priority to those treatments
that improve severe pain/discomfort and anxiety/depres-
sion problems, compared to the use of patient values in
South Korea. Although further work is clearly needed to
investigate the source of the discrepancy between patient
and general population preferences within and across
countries, these findings raise concern over the sole use
of general population preferences in resource allocation
decision making, especially for those treatments that
aim to alleviate severe pain/discomfort and/or anxiety/
depression symptoms.

Limitations
This study has several limitations that should be taken
into account when interpreting the results. Firstly, this
study did not achieve the full comparability between pa-
tient and general population values. While patient values
were derived with the VAS, general population values
were elicited with the TTO method. Available evidence
suggests that different valuation techniques produce dif-
ferent utility weights [43]. It should be noted, however,
that both TTO and VAS measures have been widely used
in QoL research. If they provide different patterns on the
relative importance — not absolute importance — of the
EQ-5D five dimensions, their use, especially the VAS,
should be reconsidered in QoL research. In addition, pre-
vious studies, comparing patient VAS values with general
population VAS tariffs, inherently assume that any differ-
ences between the two, to some extent, translate into dif-
ferences in choice-based valuations such as the TTO.
Otherwise, those empirical findings cannot provide mean-
ingful policy implications because choice-based tariffs are
dominantly used in formal economic evaluations for
healthcare decision-making. The present study should
nevertheless be taken as the first step to provide some
early evidence on the areas of discrepancies between pa-
tient and general population preferences in South Korea.
Further research, using the same valuation techniques, is
clearly warranted to confirm the present findings.
Secondly, despite a wide use of the VAS, it should be
acknowledged that the VAS is likely more prone to
measurement errors compared to other valuation tech-
niques [44]. Notably, the present patient VAS model had
the adjusted R* of 0.189 (and R* of 0.20), which is much
lower than that for the general population TTO model
(0.984 with the N3 model) reported in the study by Lee
et al. [26]. EuroQol population-based valuation studies,
however, reported R* of the VAS models (ranging from
0.47 for the UK to 0.97 for Spain) at least similar to that
of the TTO models (ranging from 0.38 for the
Netherlands to 0.66 for Denmark) [31]. In addition, Bur-
strom et al. [23], using Swedish experience-based VAS
and TTO values, reported a greater adjusted R* for the
VAS N3 model (0.4875) than that for the TTO N3 model
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(0.2393). This indicates that the low level of the adjusted
R? in this patient model cannot be attributed to the use of
the VAS. Instead, it could to some extent be due to the
burden placed on the KHP respondents — a great number
of questions administered could have increased response
burden and subsequently lowered response accuracy.
However, there is also a Dutch study that reported a low
level of R (0.22), using data from a randomized controlled
trial, of which response accuracy is likely better than that
of a large-scale survey [45]. This could in part indicate
that the EQ-5D-3 L descriptive system does not compre-
hensively capture patients’ HRQoL, as suggested by recent
studies [46, 47]. For instance, using the EQ-5D-3 L and
the WHOQOL-BREF (World Health Organization Quality
of Life Scale — Abbreviated form) [48], Jelsma et al. [46] re-
ported that the addition of domains such as concentration
and sleep may improve the explanatory power to predict
VAS values. In addition, Pietersma et al. [47] conducted a
three-stage online Delphi consensus procedure to identify
the key domains of HRQoL and found that ‘self-acceptance;
‘self-esteem’ and ‘good social contacts’ may be perceived as
essential both in patients and non-patents, which are not
captured in the EQ-5D-3 L description. Further research is
warranted to explain which additional domains are most
suitable to comprehensively reflect HRQoL.

Finally, consistent with Burstrom et al. [23], rescaling,
which makes the VAS values to be anchored between
‘dead’ and ‘perfect health’ and therefore makes the values
better comparable to the general population tariffs, was
not done because the VAS value for ‘dead, drawn from a
representative sample of South Korean patients, were not
available. Given these limitations, it is possible to make a
direct comparison only between the relative weights — not
the absolute weights - of the EQ-5D dimensions given by
patients and the general population.

Conclusions

Despite these limitations, this study provides a glimpse of
what dimensions of health patients with chronic diseases
in South Korea consider more problematic. These findings
further confirm the differences in the relative importance
of the EQ-5D dimensions between patients and the gen-
eral population. Compared to the general population,
South Korean patients may consider pain/discomfort and
anxiety/depression more problematic than impairments in
mobility, self-care or usual activities, especially when the
symptoms are severe. The findings also indicate that the
extent of the discrepancies between patient and general
population values, in a relative sense, vary across the types
of chronic diseases. Although this study cannot address
the question of whose values should be used in economic
evaluations, which is ultimately a normative question,
these findings suggest that both patient and general popu-
lation preferences be reflected in resource allocation
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decisions at least for those treatments that aim to alleviate
severe pain/discomfort and/or anxiety/depression symp-
toms. Further research is, nevertheless, warranted to valid-
ate these findings using the same valuation techniques for
both patients and the general population.

Abbreviations

AD: Anxiety and Depression; GDP: Gross Domestic Product; HIRA: Health
Insurance Review and Assessment services; HRQoL: Health-Related Quality of
Life; ICER: Incremental Cost-Effectiveness Ratio; KCD-6: Korean Standard
Classification of Diseases 6th edition; KHP: Korea Health Panel; MO: Mobility;
OECD: Organization for Economic Co-operation and Development;

OLS: Ordinary Least Squares; PD: Pain and Discomfort; QALY: Quality-
Adjusted Life-Year; QoL: Quality of Life; SC: Self-care; SD: Standard Deviation;
SE: Standard Error; TTO: Time Trade-off; UA: Usual activities; VAS: Visual
Analogue Scale

Availability of data and materials
Data are publicly available from the following website: https//www.khp.rekr444/.

Author’s contributions
JH conducted a statistical analysis and drafted/finalized this manuscript. The
author read and approved the final manuscript.

Ethics approval and consent to participate

This study conducted a secondary analysis of the KHP datasets that had
been made publicly available after de-identification. A request for an institu-
tional review board (IRB) exemption was therefore submitted to the IRB of
Gachon University, and the board confirmed this study to be eligible for ex-
emption from IRB review.

Consent for publication
Not applicable.

Competing interests
The author declares that she has no competing interest.

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

Received: 28 February 2018 Accepted: 26 July 2018
Published online: 03 August 2018

References

1. BaeS, Lee S, Bae EY, Jang S. Korean guidelines for pharmacoeconomic
evaluation (second and updated version) : consensus and compromise.
PharmacoEconomics 2013;31(4):257-267.

2. Yang BM, Bae EY, Kim J. Economic evaluation and pharmaceutical
reimbursement reform in South Korea's National Health Insurance. Health
Aff (Millwood). 2008,27(1):179-87.

3. Yim EY, Lim SH, Oh MJ, Park HK, Gong JR, Park SE, Yi SY. Assessment of
pharmacoeconomic evaluations submitted for reimbursement in Korea.
Value Health. 2012;15(1 Suppl):5104-10.

. Dolan P. Whose preferences count? Med Decis Making. 1999;19(4):482-6.

5. Brazier JE, Dixon S, Ratcliffe J. The role of patient preferences in cost-
effectiveness analysis: a conflict of values? PharmacoEconomics. 2009,27(9):
705-12.

6. EuroQol Group. EuroQol-a new facility for the measurement of health-
related quality of life. The EuroQol Group Health Policy. 1990;16(3):199-208.

7. Brazier J, Roberts J, Deverill M. The estimation of a preference-based
measure of health from the SF-36. J Health Econ. 2002;21(2):271-92.

8. Health Insurance Review and Assessment Service (HIRA). Korean
pharmacoeconomic guideline [2] 2F& 74 A3 33 7kA 5 2 2L 52 2.7
in Korean]. Seoul: HIRA; 2011.

9. Gold ME, Siegel JE, Russell LB, Weinstein MC. Cost-effectiveness in health
and medicine. New York: Oxford University Press; 1996.

10.  European Network for Health Technology Assessment (EUNETHTA).
Methods for health economic evaluations - A guideline based on current


https://www.khp.re.kr:444/

Hong Health and Quality of Life Outcomes (2018) 16:159

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

practices in Europe. https://www.eunethta.eu/wpcontent/uploads/2018/03/
Methods_for_health_economic_evaluations.pdf. Accessed 29 July 2018.
Hao Y, Wolfram V, Cook J. A structured review of health utility measures
and elicitation in advanced/metastatic breast cancer. ClinicoEconomics and
outcomes research: CEOR. 2016;8:293-303.

Gandjour A. Theoretical foundation of patient v. Population preferences in
calculating QALYs. Med Decis Making. 2010;30(4):E57-63.

Menzel P, Dolan P, Richardson J, Olsen JA. The role of adaptation to
disability and disease in health state valuation: a preliminary normative
analysis. Soc Sci Med. 2002;55(12):2149-58.

Loewenstein G, Ubel PA. Hedonic adaptation and the role of decision and
experience utility in public policy. J Public Econ. 2008;92(8):1795-810.
Wilson TD, Gilbert DT. Explaining away: a model of affective adaptation.
Perspect Psychol Sci. 2008;3(5):370-86.

Noel CW, Lee DJ, Kong Q, Xu W, Simpson C, Brown D, Gilbert RW, Gullane
PJ, Irish JC, Huang SH, et al. Comparison of health state utility measures in
patients with head and neck Cancer. JAMA otolaryngology-- head & neck
surgery. 2015;141(8):696-703.

Peeters Y, Stiggelbout AM. Health state valuations of patients and the
general public analytically compared: a meta-analytical comparison of
patient and population health state utilities. Value Health. 2010;13(2):306-9.
Zethraeus N, Johannesson M. A comparison of patient and social tariff values
derived from the time trade-off method. Health Econ. 1999;8(6):541-5.

Karimi M, Brazier J, Paisley S. Are preferences over health states informed?
Health Qual Life Outcomes. 2017;15(1):105.

Dolders MG, Zeegers MP, Groot W, Ament A. A meta-analysis demonstrates
no significant differences between patient and population preferences. J
Clin Epidemiol. 2006;59(7):653-64.

Brazier J, Rowen D, Karimi M, Peasgood T, Tsuchiya A, Ratcliffe J. Experience-
based utility and own health state valuation for a health state classification
system: why and how to do it. Eur J Health Econ. 2018;19(6):881-91.

Mann R, Brazier J, Tsuchiya A. A comparison of patient and general population
weightings of EQ-5D dimensions. Health Econ. 2009;18(3):363-72.

Burstrom K, Sun S, Gerdtham UG, Henriksson M, Johannesson M, Levin LA,
Zethraeus N. Swedish experience-based value sets for EQ-5D health states.
Qual Life Res. 2014;23(2):431-42.

Sun'S, Chen J, Kind P, Xu L, Zhang Y, Burstrom K. Experience-based VAS
values for EQ-5D-3L health states in a national general population health
survey in China. Qual Life Res. 2015;24(3):693-703.

Rand-Hendriksen K, Augestad LA, Kristiansen IS, Stavem K. Comparison of
hypothetical and experienced EQ-5D valuations: relative weights of the five
dimensions. Qual Life Res. 2012;21(6):1005-12.

Lee YK, Nam HS, Chuang LH, Kim KY, Yang HK, Kwon IS, Kind P, Kweon SS,
Kim YT. South Korean time trade-off values for EQ-5D health states:
modeling with observed values for 101 health states. Value Health. 2009;
12(8):1187-93.

Jo MW, Yun SC, Lee SI. Estimating quality weights for EQ-5D health
states with the time trade-off method in South Korea. Value Health.
2008;11(7):1186-9.

Kang EJ, Shin HS, Park HJ, Jo MW, Kim NY. A valuation of health status using
EQ-5D the Korean journal of health economics and. Policy. 2006;12(2):19-43.
The Korea Institute for Health and Social Affairs, The National Health
Insurance Service. Korea Health Panel Data Version 1.3 (2008-2014) 2017.
Dolan P, Gudex C, Kind P, Williams A: A social tariff for EuroQoL: results from
a UK general population survey (Discussion paper 138) In.: University of
York: Centre for Health Economics; 1995.

Szende A, Oppe M, Devlin N (eds.): EQ-5D Value Sets: Inventory,
Comparative Review and User Guide (EuroQol Group Monographs Volume
2). Dordrecht, the Netherlands: Springer; 2007.

Feng Y, Herdman M, van Nooten F, Cleeland C, Parkin D, lkeda S, Igarashi A,
Devlin NJ. An exploration of differences between Japan and two European
countries in the self-reporting and valuation of pain and discomfort on the
EQ-5D. Qual Life Res. 2017;26(8):2067-78.

Korean Standard Classification of Diseases [KCD] 6th edition. http://www.
kedcodekr/browse/contents/0. Accessed 29 July 2018.

Adler NE, Epel ES, Castellazzo G, Ickovics JR. Relationship of subjective and
objective social status with psychological and physiological functioning:
preliminary data in healthy white women. Health Psychol. 2000;19(6):586-92.
StataCorp. Stata Statistical Software: Release 11. College Station, TX:
StataCorp LP; 2009.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 10 of 10

Ogorevc M, Murovec N, Fernandez NB, Rupel VP. Questioning the
differences between general public vs. patient based preferences towards
EQ-5D-5L defined hypothetical health states. Health Policy. 2017.

Weyler EJ, Gandjour A. Empirical validation of patient versus population
preferences in calculating QALYs. Health Serv Res. 2011,46(5):1562-74.
McPherson K, Myers J, Taylor WJ, McNaughton HK, Weatherall M. Self-
valuation and societal valuations of health state differ with disease severity
in chronic and disabling conditions. Med Care. 2004;42(11):1143-51.

OECD. Social spending (indicator). doi: https://doi.org/10.1787/7497563b-en
(Accessed on 06 May 2018). 2018.

(2018) O. Hours worked (indicator). doi: https://doi.org/10.1787/47be1c78-en
(Accessed on 06 May 2018). 2018.

Steel Z, Marnane C, Iranpour C, Chey T, Jackson JW, Patel V, Silove D. The
global prevalence of common mental disorders: a systematic review and
meta-analysis 1980-2013. Int J Epidemiol. 2014;43(2):476-93.

OECD. OECD Factbook 2015-2016: economic, environmental and social
statistics. https://doi.org/10.1787/factbook-2015-en. Accessed 28 Jun 2018.
Paris: OECD Publishing; 2016.

Brazier J, Ratcliffe J, Salomon JA, Tsuchiya A. Measuring and valuing health
benefits for economic evaluation. Oxford: Oxford University Press; 2007.
Brazier J, Deverill M, Green C, Harper R, Booth A. A review of the use of
health status measures in economic evaluation. Health technology
assessment (Winchester, England). 1999;3(9):i-iv, 1-164.

van Dongen JM, Van den Berg B, Bekkering GE, Van Tulder MW, Ostelo R.
Patient versus general population health state valuations: a case study of
non-specific low back pain. Qual Life Res. 2017;26(6):1627-33.

Jelsma J, Maart S. Should additional domains be added to the EQ-5D
health-related quality of life instrument for community-based studies? An
analytical descriptive study Population Health Metrics. 2015;13:13.
Pietersma S, de Vries M, van den Akker-van Marle ME. Domains of quality of
life: results of a three-stage Delphi consensus procedure among patients,
family of patients, clinicians, scientists and the general public. Qual Life Res.
2014;23(5):1543-56.

Menon B, Cherkil S, Aswathy S, Unnikrishnan AG, Rajani G. The process and
challenges in the translation of World Health Organization quality of life
(WHOQOL- BREF) to a regional language. Malayalam Indian J Psychol Med.
2012;34(2):149-52.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


https://www.eunethta.eu/wpcontent/uploads/2018/03/Methods_for_health_economic_evaluations.pdf
https://www.eunethta.eu/wpcontent/uploads/2018/03/Methods_for_health_economic_evaluations.pdf
http://www.kcdcode.kr/browse/contents/0
http://www.kcdcode.kr/browse/contents/0
https://doi.org/10.1787/7497563b-en
https://doi.org/10.1787/47be1c78-en
https://doi.org/10.1787/factbook-2015-en

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data and study population
	Study sample
	EQ-5D and EQ-VAS
	Statistical analysis

	Results
	Discussion
	Pain/discomfort and anxiety/depression dimensions
	Limitations

	Conclusions
	Abbreviations
	Availability of data and materials
	Author’s contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

