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Abstract

Purpose To investigate the validity of direct and indirect health state utility (HSU) and subjective well-being measures in
psoriasis vulgaris patients.

Methods A convenience sampling framework was used to successively recruit patients with psoriasis vulgaris from the
outpatient clinics of a tertiary hospital in Changsha, Central South China. Participants completed time trade-off (TTO),
standard gamble (SG), the five-level EQ-5D (EQ-5D-5L), the WHO-5 well-being index, and the psoriasis disability index
(PDI). The concurrent and known-groups validity of HSUs and well-being index in psoriasis patients were firstly studied.
The agreements among HSUs and the relationship between HSU and well-being measures were further explored.

Results A valid sample of 343 patients was analyzed. Mean HSU and well-being scores elicited from the EQ-5D-5L/
TTO/SG and WHO-5 were 0.90/0.85/0.88 and 13.69, respectively. The Spearman correlation (concurrent validity) was the
strongest between PDI and WHO-5 (r=0.45), followed by with EQ-5D-5L (0.38), SG (r=0.20), and the TTO (r=0.18).
The pairwise intraclass correlation coefficients among the three HSU measures were < 0.30. The known-groups validity
was evident in all measures except for the SG. Exploratory factor analysis further suggests a complementary relationship
between the EQ-5D-5L and WHO-5.

Conclusions There is a poor agreement between direct and indirect methods on measuring HSU with psoriasis vulgaris.
Results from this study recommend that the EQ-5D-5L is the most preferred method to elicit HSU from psoriasis vulgaris
patients in mainland China. It is important to further analyze the subjective well-being in addition to the HSU to fully
understand the impact of psoriasis.
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psychological impairments, such as embarrassment, lack of
self-esteem, anxiety, or helplessness [5, 6].

Health-related QoL (HRQoL), especially preference-
based health-related QoL, has become an increasingly
important outcome measure in a particular form of eco-
nomic evaluation—cost-utility analysis (CUA) [7]. In
CUA, the benefit measure commonly used is quality-
adjusted life-years (QALY's), which accounts for both the
length and quality of life. The quality is measured by using
health state utility (HSU) scores, which lies on a (0-1)
scale where 1 and O represent best health and death, respec-
tively [8].

The HSU scores can be either measured directly or indi-
rectly [7]. The direct approaches mainly include the standard
gamble (SG) and the time trade-off (TTO). The SG method
is generally considered to have the strongest theoretical foun-
dation of choice-based valuation methods, as it can be traced
to theory of rational decision-making under uncertainty set
out by von Neumann and Morgenstern [9]. The TTO method
was developed by Torrance et al. [10] as a simple alternative
to the SG method and with health state valuation specifically
in mind; in particular, the TTO task asks respondents to
make a choice between two alternatives of certainty. There
is no scientific consensus on the optimal specification of the
TTO task [11]. The indirect approach mainly refers to using
multi-attribute utility (MAU) instruments (which consist of
a descriptive system and a value set usually derived from the
general population in a particular country) [12]. Currently,
the EQ-5D is the most widely used MAU instruments in the
world [13, 14]. Although both direct and indirect approach
can be used to elicit HSU scores, evidence suggests that
they usually yield different utility scores; in particular, it has
been commonly reported that the indirect approach produces
lower HSU scores than the direct approach [15]. Identify-
ing the optimal approach to elicit HSU scores from patients
is crucial for prioritizing resource allocation within health
sector.

Although the HSU, especially through using the MAU
instruments such as the EQ-5D, has been widely used to
facilitate resource allocation across different diseases in the
health sector, the subjective well-being (SWB) (an alterna-
tive broader construct) has gained increasing attention in the
policy debate [7, 16]. The SWB, which is commonly referred
to as happiness, goes beyond health. Studying the SWB of
psoriasis patients is particularly relevant since psoriasis can
lead to substantial psychological stress for the patient. The
classification system of the classical MAU instruments such
as the EQ-5D mainly covers physical health dimensions [14,
17]. As such purely using the EQ-5D may underestimate the
disease impact on overall QoL.

The primary aim of this study was to investigate the valid-
ity of three HSU (EQ-5D-5L, TTO, and SG) measures and
one SWB instrument for use with psoriasis vulgaris patients.

@ Springer

The secondary aim of this study was to explore the degree of
agreement among three HSU measures, and to what extent
the HSU (especially the EQ-5D-5L) and SWB measures align
with each other.

Methods
Study population

Psoriasis vulgaris patients were recruited successively from
the dermatological outpatient clinics of Xiangya Hospital
Central South University, China, between May 2014 and
February 2015. Patients were excluded if they were younger
than 16 years at the time of the survey, unwilling to give an
informed consent or unable to understand the questionnaires.
All interviews were performed face-to-face by the two inves-
tigators (YZ and JLZ). Clinical information was collected
from the hospital information system. Informed consent
was obtained from all respondents prior to the interviews.
The study was approved by the Ethics Review Board of the
School of Medicine, Shandong University (Reference No.
LL-201401044), and the research adhered to the tenets of the
Declaration of Helsinki.

Instruments

The questionnaire consists of three sections. Section 1 includes
socio-demographic characteristics of respondents, e.g., age,
gender, and educational level. Section 2 includes clinical char-
acteristics of the respondents, e.g., disease duration, the pso-
riasis area, and severity index (PASI). Section 3 includes two
direct approaches to elicit HSU (the SG and TTO) through an
interview-based method (without using a visual aid tool), one
self-assessed MAU instrument (Chinese version EQ-5D-5L)
[18], a disease-specific QoL instrument (Psoriasis Disability
Index, PDI), and the WHO-Five Well-Being Index (WHO-5).
For all QoL and SWB instruments, the official Chinese ver-
sions were used.

Standard gamble

Participants were asked to imagine a technology that would
restore them to perfect health. However, since this imaginary
technology could fail, what would be the highest risk of death
that (s)he would be willing to accept. SG utility value was
calculated as the amount of risk (in percentage) of death that a
participant was willing to take for the hypothetical technology
that could restore perfect health, i.e.,

SG utility = 1 — [amount of risk of death in percentage

that the participant was willing to take/ 100] .
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Time trade-off

The TTO method measures the number of years the patient
is willing to sacrifice for a new technology that restores
perfect health. Participants were asked to predict their
expected life expectancy and the maximum number of
remaining years of life they would be willing to give up
if (s)he could receive an imaginary technology and have
perfect health for the rest of their lives. TTO utility score
was calculated based on the time traded in years over the
expected number of years of the respondent’s remaining
life that (s)he is willing to give up for a hypothetical tech-
nology to restore perfect health, i.e.,

TTO utility = 1 — [time traded in years/life expectancy

minus current age] .
EQ-5D-5L

The 3-level EQ-5D questionnaire (EQ-5D-3L) was intro-
duced in 1990s and it is the most widely used generic
preference-based HRQoL instrument internationally. To
improve the instrument’s sensitivity and to reduce ceiling
effects, the five-level EQ-5D questionnaire (EQ-5D-5L)
was developed in 2011. The EQ-5D-5L adopts the same
five dimensions as EQ-5D-3L (mobility, self-care, usual
activities, pain/discomfort, anxiety/depression). Each
dimension has five levels: no problems, slight problems,
moderate problems, severe problems, and unable to/
extreme problems [19].

The Chinese version of the EQ-5D-5L descriptive
system and Chinese-specific scoring algorithm of EQ-
5D-5L were adopted [18, 20]. The Chinese-specific valu-
ation study followed a standard research protocol (EQ-
VT v1.0) developed by the EuroQol Group. A total of
86 health states were valued by using a composite TTO
technique from a total of 1271 urban residents. The final
tariff which generates all 3125 EQ-5D-5L health state was
derived from 86 health states using regression technique.
The Chinese-specific EQ-5D-5L utility scores ranged from
—0.391to 1.

WHO-five well-being index

The WHO-5 is one of the most widely used generic ques-
tionnaires assessing subjective psychological well-being.
It contains five positively phrased items, related to positive
mood (good spirits, relaxation), vitality (being active and
waking up fresh and rested), and general interests (being
interested in things). Since its first publication in 1998, the
WHO-5 has been applied successfully across a wide range
of diseases or conditions [21, 22].

Psoriasis disability index

The PDI focuses on the functional lifestyle disabilities
caused by psoriasis [23]. It includes five subscales: daily
activities (five-item), work or school (three-item), leisure
(four-item), personal relationships (two-item), and treatment
(one-item). The Tick-Box method was used in this study, so
that each item was answered with four options (not at all, a
little, a lot, very much). A summary score (ranged between
0 and 45) was calculated by adding raw responses of all 15
items; the higher the score, the worse the quality of life [24].
The Chinese version PDI has been shown to have good reli-
ability and validity [25].

Psoriasis area and severity index
(physician-assessed)

The PASI is the standard objective measure of psoriasis
severity. It combines the intensity of the three main signs
of psoriasis (redness, scaliness, and thickness) weighted by
the coverage of the affected body part (legs, body, arms, and
head) [26]. PASI results in a score ranging from 0 to 72, and
it is usually re-grouped into three categories implying three
severity levels of psoriasis: PASI <7 (mild severity), PASI
7-12 (moderate severity), and PASI > 12 (severe severity)
[27].

Statistical analysis

The means, standard deviation (SD), 95% confidence inter-
val (CI), and medians of HSU and SWB scores were calcu-
lated. The null hypothesis of normal distribution of HSU
and SWB scores was rejected by the Shapiro-Wilk W test.
The agreement between the three HSU measurements was
studied using the intraclass correlation coefficients (ICCs)
(with an ICC> 0.7 indicating a strong agreement [28]) and
the Bland—Altman plots [29].

To explore the optimal measure for eliciting HSU, as
well as the potential of the SWB measure in psoriasis vul-
garis patients, concurrent validation and known-groups
validation analyses were conducted. Firstly, the Spearman
correlation coefficient between the HSU/SWB measure and
psoriasis-specific PDI scores was calculated to investigate
the concurrent validity of the generic outcome measures.
Secondly, regression analyses were conducted to inves-
tigate the known-groups validity. It is hypothesized that
psoriasis patients in a more severe stage (according to the
PASI score) should have a significantly larger decrement
in utility/well-being score. For three HSU measures, Tobit
models were used as the ceiling issue (i.e., a large propor-
tion of patients were classified as full health and with a
utility score of 1.0) is evident in the utility data [30]. On
the other hand, the classical ordinary least squares model
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was used when the dependent variable was the well-being
data.

The relationship between HSU and SWB was also studied
by firstly calculating the Spearman correlation coefficients.
Further analyses were conducted between the EQ-5D-5L
and the WHO-5 using both exploratory factor analysis
and a regression analysis (reported in the supplementary
document).

All P values reported are two-sided and considered
statistically significant when the values are below 0.05.
With the exception of the Bland—Altman plot, which was
performed using MedCalc version 16.8 (MedCalc Soft-
ware, Ostend, Belgium), all other statistical analyses were
performed using Stata version 14.1 (StataCorp LP, College
Station, TX).

Results
Patient characteristics

A total of 362 patients were invited to the interview and
among them four patients refused to participate. Further,
eight patients who initially agreed to participate withdrew
from the survey after completing the socio-demographic
information. Of the left 350 psoriasis vulgaris patients who
were interviewed, seven were excluded due to incomplete
answers to SG and/or TTO questions. A valid sample of 343
patients who completed all HSU and SWB questionnaires
was analyzed.

Socio-demographic and clinical characteristics of the 343
participants are presented in Table 1. The mean age was
39.4+12.9 years (range 16-80 years). Of the respondents,
one-third (34.4%) had completed secondary school educa-
tion, 69.4% were male, most of them (74.1%) had been mar-
ried, 59.8% lived in rural area, and 20.1 and 26.8% were
company employee and freelancers, respectively. The mean
duration of psoriasis vulgaris was 8.4 +9.3 years (range
0.1-48 years). Apart from 12 respondents who did not com-
plete the PASI questionnaire in the valid sample, the psoria-
sis vulgaris conditions of 139 (42.0%) respondents were of
moderate or severe severity.

Descriptive statistics

The mean health state utility and SWB scores for psoria-
sis vulgaris patients are shown in Table 2. Among three
methods eliciting health state utilities, the indirect method,
the EQ-5D-5L, had the highest mean utility (0.90, 95%
CI 0.89-0.91, median 0.94), followed by the SG method
(0.88, 95% CI 0.86-0.90, median 0.95) and the TTO method
(0.85, 95% CI 0.83-0.87, median 0.90). The mean utility
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Table 1 Patient characteristics

N (%) or mean+SD

Characteristics 343 (100)
Panel A—Socio-demographic
Residence
Urban area 138 (40.2)
Rural area 205 (59.8)
Gender
Male 238 (69.4)
Female 105 (30.6)
Age (years)
Mean +SD 39.4+12.9
Range 16-80
Marital status
Married 254 (74.1)
Divorced/widowed 12 (3.5)
Single 77 (22.4)
Educational level
Illiteracy or primary school 38 (11.1)
Secondary school 118 (34.4)
High school or technical secondary school 90 (26.2)
University degree and above 97 (28.3)
Occupation®
Public institutions 38 (11.1)
Company employee 69 (20.1)
Freelancers 92 (26.8)
Peasants 62 (18.1)
Students 25(9.9)
Unemployment 34(7.3)
Others 18 (5.2)
Panel B—Clinical
Psoriasis area and severity index (PASI)
< 7 (mild) 192 (58.0)
7-12 (moderate) 79 (23.9)
>12 (severe) 60 (18.1)
Psoriasis disability index (PDI)
Mean+SD 8.6+6.3
Range 0-30
Duration of psoriasis (years)
Mean+SD 8.4+9.3
Range 0.1-48.0

SD standard deviation

#The missing value of occupation was 5

differences were significant between TTO and EQ-5D-5L/
SG (P <0.05) and insignificant between EQ-5D-5L and
SG (P> 0.05). The WHO-5 well-being index had a mean
score of 13.69 (95% CI 13.08-14.31, median 14). It can
also be seen that substantial ceiling effects were evident in
all three health state utility measures, with 29%/27%/17%



Quality of Life Research (2018) 27:1323-1333 1327
Table 2 Descriptive statistics for three health state utility and subjective well-being measures in psoriasis vulgaris patients

Measures Theoretical range Observed range Mean (SD) Median Ceiling effect (%) Floor effect (%)
EQ-5D-5L -0.39,1 0.30, 1 0.90 (0.10) 0.94 93 (27.1) 0(0)

TTO 0,1 0.09, 1 0.85 (0.15) 0.90 57 (16.6) 0(0)

SG 0,1 0,1 0.88 (0.20) 0.95 100 (29.2) 1(0.3)

WHO-5 0,25 0,25 13.69 (5.81) 14.00 7(2.0) 4(1.2)

SD standard deviation

Ceiling effect, % of respondents scored the highest possible health/well-being state; floor effect, % of respondents scored the lowest possible

health/well-being state

respondents reported to have a full health based on the
SG/EQ-5D-5L /TTO method. On the other hand, only 2%
respondents reported to have a full WHO-5 well-being state.
None of the four instruments have a floor effect. The HSU
and the WHO-5 well-being scores of different psoriasis
severities are shown in Supplementary Table 1. The distri-
butions for three health state utility scores and the WHO-5
well-being item/overall scores are presented in Figs. 1 and
2, respectively.

Correlations and agreements

Table 3 presents both Spearman’s correlation and ICC coef-
ficients. The ICCs ranged from 0.15 (EQ-5D-5L & SG) to
0.27 (EQ-5D-5L & TTO), indicating poor absolute agree-
ments between each pair of health state utility measures.
Bland—Altman plots (Fig. 3) further showed that between
each of the two health state utility measures the range of
95% limits of agreement (LOA) were 0.66 (EQ-5D-5L &
TTO), 0.86 (EQ-5D-5L & SG), and 0.94 (TTO & SG),
respectively.

Concurrent validity and known-groups validity

The absolute magnitudes of Spearman’s correlation coef-
ficient were found to be the strongest between the PDI
and the WHO-5 well-being index (r=0.45), followed by
between the PDI and three health state utility instruments,
the EQ-5D-5L (r=0.38), the SG (r=0.20), and the TTO
(r=0.18).

Table 4 reports the known-groups validity from the
regression analysis. Except for the SG, all the other three
measures found significant decrements in utility or well-
being scores along with an increased severity of psoria-
sis. Compared to the mild severity patients, patients with
moderate severity state on average had a decrement utility
of 0.047/0.050, while patients with severe psoriasis had a
decrement utility of 0.092/0.065 based on the EQ-5D-5L/
TTO, respectively. On average, an additional year of disease
duration was associated with a 0.002 utility or 0.075 WHO-5
well-being score increased. Other significant characteristics

include (1) gender in the EQ-5D-5L equation, (2) age and
education status in the TTO equation, (3) education status
in the SG equation, and (4) occupation status and region in
the well-being equation.

Health state utility versus subjective well-being

The exploratory factor analysis result between the EQ-
5D-5L and the WHO-5 is presented in Table 5. Two fac-
tors were extracted with the first factor referring to the
psycho-social dimension (including all five WHO-5 well-
being and the anxiety/depression dimension from the EQ-
5D-5L) and the second factor referring to the physical
dimension (including the left 4 EQ-5D-5L dimensions).
This result indicates that the EQ-5D-5L and the WHO-5
are complementary. Supplementary documentation Table 2
further presents the regression analysis result in which the
dependent variable was the WHO-5 well-being score and
the independent variables were five EQ-5D-5L dimensions
(included as dummy variables). It was found that overall the
EQ-5D-5L can only explain 26.8% variance of the WHO-5
well-being index. Among the five dimensions, self-care,
usual activities, and pain were all insignificant. Except
for the anxiety/depression dimension (which were highly
significant), the second level of mobility dimension was
significantly lower than the reference level.

Discussion

By focusing on a patient sample in mainland China, this
study investigated the validity and sensitivity of HSU (in
particular the recently developed EQ-5D-5L) and SWB
instruments in psoriasis, a common, chronic skin disease.
The study also contributed to the current discussion about
the relationship between HSU and SWB measures in the
resource allocation within health sector.

It is firstly shown that for the whole sample the mean
health state utility score based on the EQ-5D-5L (0.90)
was significantly larger than those based on the SG (0.88)
and TTO (0.85). This trend remains the same for the mild
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Fig. 1 Distribution of health state utility scores

and moderate psoriasis patient groups. For patients with
severe psoriasis, the SG produces the highest mean util-
ity score (0.86), followed by the EQ-5D-5L (0.85) and the
TTO (0.80). To the best of our knowledge, this is one of the
few studies using the EQ-5D-5L to elicit health states util-
ity scores among psoriasis vulgaris patients internationally.
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The sample mean EQ-5D-5L utility score from this Chi-
nese study (overall sample 0.90, mild 0.92, moderate 0.89,
and severe 0.85) was higher than both a recently published
Hungarian study (overall sample 0.84) [31] and a Greek
study (overall sample 0.74, mild 0.81, moderate 0.73, and
high severe 0.57) [32]. With the different country-specific
EQ-5D-5L tariffs been applied, the potential different com-
positions of psoriasis severities within the patient sample,
as well as the potential different response patterns of the
EQ-5D-5L questionnaire across different countries can all
be the reasons behind above dissimilarities. Regarding two
direct approaches, both the mean SG and TTO utility scores
from this study (0.88 and 0.85) were much lower than what
have previously been reported by Lundberg et al. (SG=0.99,
TTO =0.93) based on patients in Sweden [33]. Yet, the
observation that the sample mean SG utility was higher
than the TTO utility is in line with above Swedish study.
In addition, the correlation between two direct approaches
was higher in this Chinese study as compared to the Swedish
study (0.40 vs. 0.24). However, the above difference should
be interpreted with caution since the direct approaches were
based upon individual perspective. As such, different socio-
demographic and clinical characteristics, different health
systems across countries, as well as different time frames
adopted in the valuation task (e.g., respondents’ own life
expectation in this study vs. a 30-year time frame in the
Swedish study) could all lead to different utility scores being
elicited [34, 35].

In addition to the differences in absolute magnitudes of
mean utility scores, the mean utility differences between
different psoriasis severities also varied among three
approaches. For example, compared to patients in mild
severity (PASI scores < 7), patients in severe severity (PASI
scores > 12) had a significantly mean utility difference of
—0.07, —0.08, and — 0.04 based on the EQ-5D-5L, TTO,
and SG, respectively.

There is also a poor agreement among HSU scores elic-
ited from three approaches. The magnitude of ICC values
between EQ-5D-5L and two direct approaches (TTO and
SG) were 0.27 and 0.15, respectively, both less than 0.30.
The ICC between EQ-5D-5L and TTO (0.27) is larger than
that of the two direct instruments (0.24). The lack of a strong
agreement between indirect and direct approaches may
partly be due to the fact that in the indirect approach, the EQ-
5D-5L utility score was calculated based on a pre-defined
value set derived from the general population in China (i.e.,
it was based on a societal perspective) [20, 36]. On the
other hand, both the TTO and SG task elicited HSU score
directly from individual patient’s perspective. Furthermore,
compared to the two direct approaches, there was a much
higher correlation between EQ-5D-5L and psoriasis-specific
instrument PDI. The overall poor agreements indicate that
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Table 3 Correlations and agreements between three health state util-
ity and subjective well-being measures in psoriasis vulgaris patients

EQ-5D-5L TTO SG
EQ-5D-5L 1 0.27 0.15
TTO 0.15 1 0.24
SG 0.13 0.40 1
WHO-5 0.42 0.15 0.26

Spearman’s correlation coefficients (all significant at 5% level)
reported in the bottom left, and the intraclass correlation coefficients
(all significant at 5% level except for EQ-5D-5L & SG) reported in
the top right
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the choice of the approach will have a non-negligible effect
on the HSU scores been elicited. These three approaches
cannot be used interchangeably.

The fact that HSU scores elicited from different
approaches (either between or within direct and indirect
approaches) are not comparable has been documented in
the literature [15, 37]. Yet the findings from this study
differ from the previous review [15] that the indirect
approach (i.e., EQ-5D-5L) tends to elicit higher HSU
scores than direct approaches in this Chinese patient
sample. Though it is not the aim of this study to explore
what are the reasons behind this observation, one of the
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and TTO. The 95% limits of agreement are shown with a dashed line,
and the mean difference between both measurements is shown with a
solid line

potential explanations is that in general ethnic Chinese
may be more likely to endure health issues than other eth-
nicities [38] and thus less likely to report having issues in
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the HRQoL questionnaire. For example, comparing the
EQ-5D-3L utility scores elicited based on representative
samples in a province from China and a state from Aus-
tralia, it was shown that the mean utility score was much
higher in adults in urban China than in Australia (0.96
vs. 0.87, respectively); in particular, the proportions of
respondents who reported to have moderate or extreme
problems in three EQ-5D-3L dimensions (usual activi-
ties, pain/discomfort, and anxiety/depression) were much
lower in Chinese sample [30, 39]. Further qualitative study
will be helpful to understand the response pattern on the
HRQoL questionnaire of Chinese people.

Based on concurrent and known-group validity results,
an indirect approach using the EQ-5D-5L instrument is
preferable than the direct approach using TTO or SG to
elicit HSU in psoriasis vulgaris patients. It should also be
noted that although the new EQ-5D-5L classification sys-
tem was developed to partially solve the widely reported
ceiling effect issue in the EQ-5D-3L, in this study there
were still 27% of patients reported to be in full health based
on the EQ-5D-5L classification system, slightly lower than
the SG approach (29%), but much higher than the TTO
approach (17%).

This study also explored the potential benefit of using
a SWB measure along with the EQ-5D-5L in psoriasis
patients. Compared to the HSU instruments, it can be firstly
seen that there was no ceiling effect in the WHO-5 well-
being score. The WHO-5 well-being index can also sig-
nificantly distinguish between different severity levels and
demonstrated the known-groups validity. The correlation
between WHO-5 and PDI was even stronger than between
any of the three HSU measures and PDI. Further empiri-
cal evidence from exploratory factor analysis and regres-
sion analysis between WHO-5 and EQ-5D-5L suggests that
these two instruments were complementary. For psoriasis
patients, measuring SWB can further provide important
information that may be omitted by using HSU instruments
alone.

There were a couple of limitations in this study. Firstly,
the study populations of psoriasis vulgaris patients were
surveyed at one tertiary hospital of central China; as
such it may not be representative of all psoriasis vulgaris
patients in mainland China. However, the study popula-
tion includes different severities of psoriasis vulgaris.
Secondly, since this is the first time the Chinese-specific
utility/SWB scores for psoriasis vulgaris patients have
been reported, the targeting sample size was not able to be
calculated prior to the data collection. However, the valid
sample size of this study is similar to previous literature
[31-33]. Thirdly, the cross-sectional nature of this study
makes it impossible to investigate the responsiveness of
the outcome measure in detecting changes in HSU or SWB
of the psoriasis patients.
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Table 4 Known—group.slvalidity EQ-5D-5L TTO SG WHO-5
of ‘hre? health stat.e utility and Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient
.subJect}ve' well-bellng measures (SE)
in psoriasis vulgaris patients
Psoriasis severity (reference group: mild, PASI<7)
Moderate (PASI 7-12) —0.047%* —0.050%* —0.046 —1.914*
(0.018) (0.022) (0.035) (0.762)
Severe (PASI> 12) —0.092%* —0.065%* —0.062 —2.549%%
(0.020) (0.025) (0.039) (0.858)
Psoriasis duration (years) 0.002* 0.000 —0.001 0.075*
(0.001) (0.001) (0.002) (0.035)
Gender: male 0.037* 0.026 —0.058 0.961
(0.016) (0.020) (0.033) (0.692)
Age —0.001 —0.004** 0.002 0.049
(0.001) (0.001) (0.002) (0.034)
Marital status
Single —0.007 -0.023 -0.076 0.826
(0.023) (0.029) (0.046) (0.993)
Divorced 0.013 -0.017 —0.006 —2.268
(0.040) (0.048) (0.078) (1.669)
Education status
Junior middle school 0.023 0.050 0.079 2.040
(0.026) (0.032) (0.051) (1.114)
Senior middle school —0.003 0.060 0.079 1.469
(0.028) (0.035) (0.056) (1.212)
University degree or above 0.015 0.106%* 0.131* 0.989
(0.030) (0.037) (0.060) (1.287)
Occupation
Peasant 0.017 —-0.007 0.089 —-0.692
(0.023) (0.029) (0.047) (1.007)
Student 0.011 —0.051 0.101 2.547
(0.033) (0.040) (0.065) (1.399)
Unemployed —0.021 —0.035 —0.047 —2.200*
(0.026) (0.032) (0.051) (1.100)
Unreported —0.043 0.026 0.037 —0.285
(0.058) (0.072) (0.113) (2.537)
Region: urban 0.014 —0.007 0.057 2.121%%*
(0.017) (0.021) (0.034) (0.737)

Tobit model was used for estimation of three health state utility measures as 27.1, 16.6, and 29.2% of 343
psoriasis patients were classified as full health (i.e., utility=1) based on the EQ-5D-5L, TTO, and SG
methods. For WHO-5 well-being index, the ordinary least squares (OLS) estimator was used

SE standard error

** % indicates P <0.01; P<0.05, respectively

Conclusion

Both HSU measures (including the recently developed
EQ-5D-5L instrument and the direct TTO approach) and
the WHO-5 well-being index show known-group validity
of psoriasis vulgaris patients in mainland China. There
is a lack of agreement among the three approaches to
elicit utility score and among them, the EQ-5D-5L is the
most preferred method to elicit utility scores for psoriasis
vulgaris patients in mainland China. The HSU (i.e., EQ-
5D-5L) and WHO-5 SWB are complementary measures

in nature and it is important to further analyze the subjec-
tive well-being in addition to the HSU to fully understand
the impact of psoriasis. Although the dominant role of
EQ-5D is in health resource allocation internationally, the
importance of disease impact on psychological well-being
may be underestimated. Along with an increasing interest
to facilitate resource allocation based on a broader SWB
concept, there is a need to explore and define a standard
set of instruments which should be collected within clini-
cal trials.

@ Springer
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Table 5 Exploratory factor analysis comparing the WHO-5 and EQ-
5D-5L

Measures Items/dimensions Factor
1 2

WHO-5 Active and vigorous 0.904

WHO-5 Calm and relaxed 0.892

WHO-5 Daily life has been filled with 0.882

things that interest me

WHO-5 Cheerful and in good spirits 0.861

WHO-5 Fresh and rested 0.728

EQ-5D-5L Anxiety/depression —-0.420

EQ-5D-5L Usual activities 0.791
EQ-5D-5L Mobility 0.566
EQ-5D-5L Self-care 0.486
EQ-5D-5L Pain/discomfort [0.299]

Pattern matrix reported. Extraction method: maximum likelihood.
Number of factors was determined by the minimum average partial
method. Rotation method: Oblique Promax (k=4) with Kaiser Nor-
malization. Root mean square residual (RMSR)=0.04. Loadings
smaller than 0.40 were suppressed, with exception of pain/discomfort
dimension of the EQ-5D-5L, in which the largest loading among 2
factors were reported in brackets
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