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Abstract

Objectives The purpose of the study was to compare

psychometric properties of the EQ-5D-5L (5L) and the EQ-

5D-3L (3L) health outcomes assessment instruments in

patients with hepatitis B in China.

Methods Patients, including hepatitis B virus carriers and

those with active or inactive chronic hepatitis B, compen-

sated cirrhosis, decompensated cirrhosis or hepatocellular

carcinoma, answered a questionnaire composed of 5L,

socio-demographic information, 3L, and the visual analog

scale (VAS), respectively. After 1 week, a retest was

conducted for inpatients. We compared acceptability, face

validity, redistribution properties, convergent validity,

known-group validity, discriminatory power, ceiling effect,

test–retest reliability, and responsiveness of 5L and 3L.

Results A total of 369 outpatients and 276 inpatients were

recruited for the first interview. Of the inpatients, 183 were

used in the retest. Most patients preferred 5L–3L. The 3L–

5L response pairs had an inconsistency rate of 2.4 %.

Correlation with the VAS was greater with 5L than with

3L. Age, education, and comorbidity were associated with

health-related quality of life (HRQoL). 5L discriminated

more infectious conditions than 3L. In all dimensions, the

Shannon’s index from 5L was larger while in three

dimensions the Shannon’s evenness index from 5L was

slightly larger. The ceiling effect was reduced in 5L. In

patients with stable health states, no significant difference

was detected in the weighted kappa between 5L and 3L,

but intraclass correlation coefficient of 5L was higher than

that of 3L. In patients with improved health states, HRQoL

was seen as increased in both 5L and 3L, without signifi-

cant difference.

Conclusions The EQ-5D-5L was more suitable than the

EQ-5D-3L in the patients with hepatitis B in China.

Keywords EQ-5D � Health-related quality of life �
Psychometrics � Hepatitis B

Introduction

The EQ-5D is an instrument used to measure health out-

comes and health-related quality of life (HRQoL) in cost-

effectiveness analysis [1–4]. The original version of EQ-5D,

EQ-5D-3L (3L), has been used successfully in many coun-

tries. Its validation and psychometric properties have been

explored and demonstrated in normal populations and in

patients with various diseases, including hepatitis B [5–10].

Although the EQ-5D-3L has benefited from a condensed

format, studies have shown that the 3L version suffers from

deficiency in descriptive richness and from serious ceiling

effects, especially in mild disease states [11–13]. In order to

reduce these problems, a new version (EQ-5D-5L, 5L) was
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developed in 2009. According to studies utilizing the 5L

version, sensitivity and discriminatory powers were

improved, and ceiling effects were reduced [14–18]. Until

now, there has been little use of 5L in a Chinese population,

nor has there been a comparison between these two systems.

We conducted a cross-sectional study in patients with

hepatitis B to compare the psychometric properties of 5L

and 3L in a Chinese population and evaluated acceptabil-

ity, face validity, redistribution properties, convergent

validity, known-group validity, discriminatory power,

ceiling effect, test–retest reliability, and responsiveness.

We report the findings of our study.

Methods

Subjects and settings

We chose Jinan Hospital for Infectious Diseases and

Shandong Tumor Hospital, the largest hospitals for hepa-

titis B infections and for tumors in Shandong Province,

respectively, to recruit patients in August, 2013. All inpa-

tients and outpatients with hepatitis B, including carriers,

patients with active or inactive chronic hepatitis B (CHB),

compensated cirrhosis (CC), decompensated cirrhosis

(DC), or hepatocellular carcinoma (HCC), were invited to

take part in the survey using consecutive sampling. We

attempted to recruit all patients who were conscious and

not in severe pain who registered sequentially in either of

the two hospitals. For each infectious condition, at least

100 patients were recruited. Patients who were below

18 years old, or not capable of reading or speaking Chi-

nese, or with mental disorders or dementia were excluded.

Infectious conditions were confirmed by case histories, and

the medical history of other diseases was recorded.

Instruments

The EQ-5D is composed of a descriptive system and a

visual analog scale (VAS). The descriptive system consists

of five dimensions: mobility, self-care, usual activities,

pain/discomfort, and anxiety/depression. For each dimen-

sion, there are three levels in the 3L version and five levels

in the 5L version. The VAS is a thermograph-like scale

rated from 0 (the worst imaginable health) to 100 (the best

imaginable health). Subjects were asked to choose one

level in each dimension and mark the scale according to

their current health states. HRQoL was derived from

descriptive systems using value sets from the general

population. Many countries have estimated their 3L value

sets by time trade-off or VAS methods, but not with a

Chinese population. Since the 5L version was relatively

new, there was no current value set [1, 2].

In the 3L version, the three levels in each dimension

were defined as ‘no problems,’ ‘some problems,’ and

‘unable to/extreme problems.’ If a subject chooses one

level in each of the five dimensions, the combination of all

five levels could define a unique health state, so the 3L

descriptive system could define up to 243 (35) unique

health states as levels ranging from 11,111 (best health) to

33,333 (worst health). In the 5L version, the levels in each

dimension have been expanded to five, including ‘no

problems,’ ‘slight problems,’ ‘moderate problems,’ ‘severe

problems,’ and ‘unable to/extreme problems,’ so 3,125 (55)

unique health states could be defined as levels ranging from

11,111 (best health) to 55,555 (worst health) [1, 2].

We used the simple Chinese versions of both the 3L and

5L [2]. Each consenting patient received a questionnaire

composed of 5L, socio-demographic information, 3L, and

the VAS, respectively. Consistent with the literature, we

maintained this sequential order to reduce bias. For

example, if respondents scored 3L first, there could be a

tendency to not use the second and fourth levels in 5L [16].

The socio-demographic section was placed between the

two systems in order to reduce the memory effects.

Since outpatients were difficult to follow-up, we con-

ducted a retest 1 week after the first survey with inpatients

to measure test–retest reliability and responsiveness of the

two systems. We asked doctors to give judgments on the

progressions of patients’ health states based on symptoms

and laboratory tests defined as improved, stable, or exac-

erbated. Since the symptoms and laboratory tests of

patients with hepatitis B were complex, doctors were given

autonomy to make these judgments.

Analysis

HRQoL

To obtain HRQoL for 3L, we used the value set from a

Japanese cohort that was estimated using a time trade-off

method on 543 members of the public population [19].

Since no 5L value sets were available, the EuroQol Group

recommended mapping the interim scoring of the 5L

descriptive system to 3L to obtain HRQoL [20]. Being

independent of the value set that is used, it can be applied

to transform any 3L value set into 5L index values. Mean

and standard deviation (SD) were used to describe the

central and discrete tendency of HRQoL.

Acceptability and face validity

These two constructs were based on direct choices by each

patient from face-to-face interview [16]. Acceptability was

evaluated by two questions: ‘In your opinion, which one of

the two instruments is easier to answer?’ and ‘Did you have
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any problems in any of the two systems?’ Face validity was

evaluated by another question: ‘In your opinion, which one

of the two systems expresses your ideas better?’

Redistribution properties

Redistribution properties were defined as proportions of

3L–5L response pairs in each dimension from the same

patient [14, 21]. We used 3L-1, 3L-2, and 3L-3 to represent

the subgroups in which patients chose level 1, level 2, and

level 3, respectively, in 3L in each dimension. Each 3L–5L

response pair was described by P(x, y) according to the

levels chosen in both 3L and 5L, where x indicated the 3L

level and y indicated the 5L level. In each subgroup of

paired responses, the mean of VAS was calculated, except

for inconsistent pairs. P(1, 1), P(1, 2), P(2, 2), P(2, 3), P(2,

4), P(3, 4), P(3, 5) were defined as consistent while the

others were considered inconsistent.

In each dimension, P(1, 1) represented the best health

states while P(3, 5) represented the worst. We hypothesized

the VAS should be increasing as pairs going from P(3, 5) to

P(1, 1). The proportion of P(1, 2) and P(2, 2) could be evi-

dence for the validity of an extra level between level 1 and

level 2 in the 3L system, the same as P(2, 4) and P(3, 4),

supporting an extra level between level 2 and level 3.

Convergent validity

We compared the correlation between 3L and the VAS

with 5L and the VAS. The levels of each dimension were

treated as ordinal variables, and Spearman’s rank correla-

tion coefficient (rs) was computed. Strength of correlation

was interpreted as follows: absent (rs \ 0.20), weak

(0.20 B rs \ 0.35), moderate (0.35 B rs \ 0.50), and

strong (rs C 0.50) [14]. We hypothesized a stronger cor-

relation in 5L. Cohen’s t test was used for comparison

between rs from 3L to 5L [22].

Known-group validity

Known-group validity is a direct and convenient assess-

ment of both construction validity and sensitivity [23].

HRQoL was used to make the comparison instead of a

single level. Tests for age and education were performed

using rs, and education was recorded as three levels

(1 = primary or lower, 2 = middle school, 3 = college or

higher). Gender, infectious conditions, and presence of

comorbidities were assessed using the Kruskal–Wallis H

statistic. According to previous studies [24, 25], we

expected patients that were female, young, with high

education level, or without comorbidity to have higher

HRQoL. Patients with mild symptoms were hypothesized

to have higher HRQoL.

Discriminatory power

We used Shannon’s index (H’) and Shannon’s (J’) even-

ness index to compare discriminant power of 3L and 5L.

Shannon’s index and evenness index are measures of dis-

criminatory power of any health measurement scale [26].

In a dimension where a certain level has a very low or very

high endorsement, e.g., less than 0.05 or more than 0.95,

little information is gained because one predicts the other

with more than 95 % certainty. Originating from the field

of information theory, the Shannon’s index and Shannon’s

evenness index have already been used to assess many

health states classifications successfully [14, 16, 27, 28].

The Shannon’s index was calculated as follows:

H
0 ¼ �

XL

i¼1

pi log2 pi

Where L represented the number of levels in one dimen-

sion, and pi represented the proportion of patients who

chose the ith level. The maximum of H’ was marked as

H’max, which amounted to log2C, where C represented the

number of levels in each dimension. For the 3L and 5L

system, H’max amounted to 1.58 and 2.32, respectively. The

Shannon’s evenness index was calculated as follows:

J
0 ¼ H

0

H
0
max

Although H’ increased when C increased, J’ would

increase only if the new levels added were actually used.

H’ was an absolute measure and J’ combined both the

number and the efficiency of the levels that were used. If

answers from patients were evenly distributed across all

levels, J’ would reach its zenith; if there were redundant

levels, J’ would decrease as well. We hypothesized H’

would increase and J’ would not decrease significantly in

the 5L system compared with the 3L system.

Ceiling effect

Ceiling effect was assessed as the proportion of subjects

reporting no problem in each dimension. With the decrease

in ceiling effect, the sensitivity should increase. We

expected a decrease in the ceiling effect in 5L compared

with 3L.

Test–retest reliability

For patients with stable health states 7 days after the first

survey according to doctors, weighted kappa was used to

evaluate the test–retest reliability. We applied Fleiss’s

standard for the strength of agreement for kappa values, as

follows: poor (j\ 0.4), fair to good (0.4 B j\0.75),
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excellent (j C 0.75) [14]. At the same time, two-way

random intraclass correlation coefficient (ICC) was used to

compare HRQoL before and after the 7-day interval [23].

Responsiveness

For patients whose doctors reported improved health states

7 days after the first survey, we assumed an increase in

HRQoL. Wilcoxon signed-rank sum test was used to

compare HRQoL before and after the 7-day interval in 3L

(5L) or between the two systems. There was an insufficient

number of patients with deteriorated health states for sta-

tistical analysis.

All the statistical analyses were performed by R version

2.15.2, and differences were considered statistically sig-

nificant for P values less than 0.05.

Results

Subjects

A total of 1,063 outpatients and 445 inpatients were invited

to take part in the survey; the response rate was 34.7 and

62.0 %, respectively. Eventually 369 outpatients and 276

inpatients were included and answered the questionnaires.

Seven days later, inpatient participants were invited to

retake the survey, and 183 answered the same question-

naires. Judgments of their disease progressions were

received from doctors (Table 1).

HRQoL and the VAS

In 5L, HBV carriers and DC had the highest and lowest

respective means for both HRQoL and VAS (0.813 vs.

0.661). In 3L, HBV carriers and inactive CHB patients had

the highest mean HRQoL (0.817), while DC had the lowest

(0.665). HBV carriers had the highest mean of VAS (88.0),

while DC had the lowest (58.4) (Table 2).

Acceptability and face validity

There were 63.6 % of patients who deemed 5L to be easier

to answer than 3L; 13.5 % chose 3L; 20.3 % indicated

there was no apparent difference between them; and 2.6 %

did not answer the questions. A total of 7.2 % of patients

reported some problems in filling in 3L, while 2.5 %

complained 5L was tedious. A total of 68.2 % of patients

claimed 5L could express their true thoughts; 8.2 % chose

3L; 18.2 % indicated there was no apparent difference; and

5.4 % did not answer the questions.

Redistribution properties

A total of 77 (2.4 %) pairs were inconsistent. Usual

activities had the most inconsistent pairs (n = 36, 5.6 %)

while self-care had the least (n = 5, 0.8 %).

Table 3 shows the mean VAS of 3L–5L pairs. With

most of the pairs, the VAS decreased as going from P(1, 1)

to P(3, 5). In self-care, the VAS of P(2, 4) equaled the VAS

of P(2, 2), while P(3, 5) was higher than the whole 3L-2

Table 1 Distribution of subjects by age, gender, resource, and disease progression in the first interview and review

Infectious

condition

First interview Review

No. Mean age Gender Resource No. Disease progression

Male (%) Female (%) Outpatients (%) Inpatients (%) Improved Stable Exacerbated

HBV carriers 104 27.4 72 (69.2) 32 (30.8) 104 (100.0) 0 (0.0) – – – –

Inactive CHB 103 38.9 83 (80.6) 20 (19.4) 91 (88.3) 12 (11.7) – – – –

Active CHB 112 39.1 87 (77.7) 25 (22.3) 84 (75.0) 28 (25.0) 27 23 (85.2) 2 (7.4) 2 (7.4)

CC 114 48.5 78 (68.4) 36 (31.6) 44 (38.6) 70 (61.4) 48 24 (50.0) 21 (43.8) 3 (56.2)

DC 107 52.1 78 (72.9) 29 (27.1) 35 (32.7) 72 (67.3) 45 35 (77.8) 8 (17.8) 2 (4.4)

HCC 105 56.6 86 (81.9) 19 (18.1) 11 (10.5) 94 (89.5) 63 38 (60.3) 19 (30.2) 6 (9.5)

Total 645 43.9 484 (75.0) 161 (25.0) 369 (57.2) 276 (42.8) 183 120 (65.6) 50 (27.3) 13 (7.1)

Table 2 Mean and SD of HRQoL and VAS in the first interview

Infectious

condition

HRQoL (mean ± SD) VAS

(mean ± SD)
5L 3L

HBV carriers 0.813 ± 0.035 0.817 ± 0.044 88.0 ± 10.1

Inactive CHB 0.808 ± 0.043 0.817 ± 0.051 82.3 ± 11.1

Active CHB 0.771 ± 0.060 0.773 ± 0.087 78.4 ± 15.8

CC 0.763 ± 0.056 0.759 ± 0.084 72.0 ± 15.5

DC 0.661 ± 0.107 0.665 ± 0.133 58.4 ± 15.7

HCC 0.699 ± 0.119 0.684 ± 0.152 71.1 ± 17.9
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subgroup. In usual activities, the VAS of P(3, 5) was higher

than that of P(3, 4). In anxiety/depression, the VAS of P(3,

4) was higher than the VAS of P(2, 4).

In all dimensions of the 3L-1 subgroup, there were

higher proportions for P(1, 1), which ranged from 67.0 %

(anxiety/depression) to 98.2 %, than for P(1, 2). In the 3L-

2 subgroup, P(2, 1) with a proportion range from 69.0 %

(mobility) to 74.2 % (anxiety/depression) dominated over

P(2, 3) and P(2, 4) except in usual activities, where P(2, 3)

had the largest proportion of 44.6 %. P(2, 4) had the

smallest proportions in all dimensions. The most even

distribution in the 3L-2 subgroup was in usual activities

(67/74/25). There were not many pairs observed in the 3L-

3 subgroup in mobility, pain/discomfort, and anxiety/

depression, P(3, 5) had a larger proportion than P(3, 4),

while for self-care and usual activities, P(3, 4) dominated

the subgroup (Table 3).

Convergent validity

Table 4 shows the rs between 5L (3L) and the VAS in each

dimension. The correlations between mobility and the

VAS, usual activities and the VAS were high in both of 3L

and 5L while others were moderate. The rs between 5L and

the VAS was statistically higher than 3L in all dimensions

except self-care.

Known-group validity

For 5L and 3L, the rs between age and HRQoL was -0.367

and -0.320 in both 5L and 3L, respectively. This indicates a

negative correlation between age and HRQoL, as expected,

but the difference between rs from 3L to 5L was not statis-

tically significant (t = -0.928, P = 0.354). The rs was

0.223 and 0.199 between education and HRQoL in 5L and

3L, respectively, showing the same direction as expected;

however, the difference between rs from 3L to 5L was also

not statistically significant (t = 1.75, P = 0.081).

There was no significant difference between male and

female (P = 0.278 and 0.290, respectively) in either 5L or

3L. Patients with other diseases showed lower HRQoL in both

5L and 3L (both P \ 0.001). In 5L, there were significant

differences of HRQoL between different infectious condi-

tions except two pairs: inactive CHB and HBV carriers

(P = 0.546) and active CHB and CC (P = 0.355). In 3L,

HRQoL of three pairs—inactive CHB and HBV carriers

(P = 0.673), active CHB and CC (P = 0.168), DC and HCC

(P = 0.245)—were found to have no significant difference.

Discriminatory power

In all dimensions, H’ from 5L was larger than that of 3L.

The 5L J’ value was slightly larger than 3L J’ in mobility,

Table 3 Redistribution properties from 3L to 5L: consistent

responses

Dimension 3L

level

5L

level

Subgroup N Proportion

(%)

VAS

mean

Mobility 1 1 P(1,1) 459 90.9 80.7

2 P(1,2) 46 9.1 70.2

2 2 P(2,2) 87 69.0 63.6

3 P(2,3) 33 26.2 49.4

4 P(2,4) 6 4.8 36.9

3 4 P(3,4) 0 – –

5 P(3,5) 5 100 29.8

Self-care 1 1 P(1,1) 587 98.2 76.7

2 P(1,2) 11 1.8 65.0

2 2 P(2,2) 31 72.1 50.3

3 P(2,3) 9 20.9 45.8

4 P(2,4) 3 7.0 50.0

3 4 P(3,4) 1 25.0 –

5 P(3,5) 3 75.0 53.0

Usual

activities

1 1 P(1,1) 380 91.6 82.3

2 P(1,2) 35 8.4 76.0

2 2 P(2,2) 67 40.4 73.8

3 P(2,3) 74 44.6 65.0

4 P(2,4) 25 15.0 58.2

3 4 P(3,4) 4 14.3 32.0

5 P(3,5) 24 85.7 48.4

Pain/

discomfort

1 1 P(1,1) 301 71.5 80.8

2 P(1,2) 120 28.5 74.5

2 2 P(2,2) 152 72.7 69.0

3 P(2,3) 44 21.1 56.7

4 P(2,4) 13 6.2 44.6

3 4 P(3,4) 3 100.0 35.0

5 P(3,5) 0 – –

Anxiety/

depression

1 1 P(1,1) 266 67.0 80.3

2 P(1,2) 131 33.0 74.4

2 2 P(2,2) 164 74.2 70.3

3 P(2,3) 44 19.9 65.2

4 P(2,4) 13 5.9 55.2

3 4 P(3,4) 6 50.0 61.3

5 P(3,5) 6 50.0 50.8

Table 4 Correlation coefficient between 3L, 5L and VAS

Dimension rs between 5L

and VAS

rs between 3L

and VAS

t P value

Mobility -0.554 -0.510 -4.32 P \ 0.001

Self-care -0.321 -0.334 1.16 P = 0.246

Usual activities -0.561 -0.503 -6.37 P \ 0.001

Pain/discomfort -0.450 -0.401 -2.55 P = 0.011

Anxiety/depression -0.366 -0.317 -2.14 P = 0.032
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usual activities, and pain/discomfort, but in self-care and

anxiety/depression, J’ from 3L was larger than J’ from 5L

(Table 5).

Ceiling effect

There were relatively severe ceiling effects in both of the

systems in all dimensions. Self-care showed the highest

percentage (90.7 and 92.1 % in 5L and 3L, respectively),

while anxiety/depression showed the lowest (42.6 and

62.3 % in 5L and 3L, respectively). A reduction in the

proportion of patients who chose the first level of a

dimension can be seen when comparing 3L and 5L per-

centages: Anxiety/depression showed the largest reduction

(19.7 %), followed by pain/discomfort (17.7 %), mobility

(7.3 %), usual activities (6.8 %), and self-care (1.4 %).

Patients who chose level 1 in all dimensions decreased to

21.6 % in 5L by 16.7 % (Table 6). All reduces were sta-

tistically significant.

Test–retest reliability

The j of 5L was higher than of 3L in mobility, usual

activities, and anxiety/depression but without statistical

evidence (Table 7). ICC of 3L in CC patients was higher

than in 5L. In DC and HCC patients, ICC was lower than

5L, but none of these differences were statistically signif-

icant. In all of the patients with stable health states, ICC of

5L was higher than 3L with statistical evidence (Table 8).

There were only 2 active CHB patients with stable health

states, so ICC was not computed.

Responsiveness

In patients with improved health states, HRQoL increased

in all infectious conditions for both 3L and 5L. In 5L,

HRQoL increased between 0.029 (active CHB and CC) and

0.073 (HCC), while in 3L, HRQoL increased between

0.025 (CC) and 0.076 (HCC) (Table 9). There was no

significant difference in the increases in HRQoL between

3L and 5L.

Discussion

The purpose of our study was to compare 5L and 3L

according to validity, sensitivity, reliability, and respon-

siveness. We believe that it is the first time to make such a

comparison between the two systems and the first time to

use the new 5L version of EQ-5D in China.

Table 5 Shannon’s index and evenness index

Dimension 5L 3L

No. H’ J’ No. H’ J’

Mobility 645 1.201 0.518 645 0.808 0.511

Self-care 645 0.569 0.245 645 0.430 0.272

Usual activities 645 1.692 0.729 645 1.101 0.697

Pain/discomfort 645 1.445 0.623 645 0.982 0.622

Anxiety/depression 645 1.546 0.666 645 1.063 0.673

Table 6 Distribution of

patients who chose the first level

in each dimension

* McNemar’s test

Dimension 5L 3L Reduction in 5L compared with 3L

No. Percent (%) No. Percent (%) No. Percent (%) P value*

Mobility 461 71.5 508 78.8 47 7.3 \0.001

Self-care 585 90.7 594 92.1 9 1.4 \0.001

Usual activities 388 60.2 432 67.0 44 6.8 \0.001

Pain/discomfort 309 47.9 423 65.6 114 17.7 \0.001

Anxiety/depression 275 42.6 402 62.3 127 19.7 \0.001

All dimensions 139 21.6 247 38.3 108 16.7 \0.001

Table 7 Kappa in each dimension in patients with stable health

states

Dimension Kappa(95 % CI)

3L 5L

Mobility 0.908(0.786–1.000) 0.978(0.929–1.000)

Self-care 0.928(0.802–1.000) 0.732(0.618–0.846)

Usual activities 0.744(0.567–0.921) 0.839(0.688–1.000)

Pain/discomfort 0.867(0.721–1.000) 0.790(0.620–0.960)

Anxiety/depression 0.822(0.668–0.976) 0.857(0.711–1.000)

Table 8 ICC in patients with stable health states

Infectious conditions ICC

5L 3L

CC 0.840 (0.824–0.856) 0.874 (0.825–0.923)

DC 0.665 (0.653–0.677) 0.659 (0.627–0.691)

HCC 0.982 (0.974–0.990) 0.921 (0.896–0.946)

Total 0.925 (0.903–0.947) 0.828 (0.757–0.899)
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Although 3L had a more condensed format, most

patients found 5L to be easier to answer and more useful in

expressing their true opinion, supporting similar findings as

another study [16]. The results of 3L–5L redistribution

properties show that the extra levels added provide evi-

dence to support this preference. Since very few people

deemed the 5L version to be tedious, the levels added were

not an extra burden for subjects.

Similar to other studies [14, 15, 18], our distribution

data, especially in the 3L-1 and 3L-2 subgroups, were

skewed. In the 3L-1 subgroup, most patients showed level

1 in 5L since they displayed no symptoms in at least one

dimension no matter which system they used. In the 3L-2

subgroup, most patients chose level 2 in 5L in all dimen-

sions except in usual activities. However, in other studies

[16, 21], the distribution was more even. This may be due

to disease characters that most patients with chronic HBV

have tended to perceive as less severe, and as a result, very

few chose P(2, 4) or the 3L-3 subgroup. P(2, 4) and P(3, 4)

consisted of only a small proportion, giving little evidence

to an extra level between level 2 and level 3 in 3L. On the

other hand, P(1, 2) and P(2, 2) consisted of 6.5 % (self-

care) to 45.7 % (anxiety/depression) of all pairs in each

dimension, showing strong evidence for an extra level

between level 1 and level 2 in 3L.

The inconsistent pairs constituted a small proportion of

the responses. This small proportion is similarly found in

another study [16] and even lower than two others [14, 15],

indicating that patients could consistently use the two

systems. The trend of the VAS increasing as the pairs

moved from P(3, 5) to P(1, 1) supports the validation of the

3L–5L extension. There was deviation in the redistribution

in some severe subgroups—P(2, 4) in self-care, P(3, 5) in

usual activities, and P(3, 5) in anxiety/depression. This

may because in the VAS, 0 was described as ‘worst

imaginable health state,’ but in each dimension, there was

no word such as ‘worst.’ This may lead to diverse rating

methods from patients.

The correlation between 5L and the VAS was stronger

than 3L, indicating better convergent validity. Both the two

systems showed good known-group validity except in

gender since men were much more prevalent than women

in our survey, and symptoms could often cover the effects

of gender. The 5L version being able to separate more

infectious conditions than the 3L version allowed for better

validation and sensitivity.

The Shannon’s index increased from 3L to 5L, but no

apparent improvement of the Shannon’s evenness index in

5L was found, indicating the use of the extra levels added

was not adequate. This might be attributed to the skewed

redistribution of the 3L–5L response pairs, resulting in the

inadequate use of some levels. The ceiling effect decreased

in all dimensions in 5L, as shown in the redistribution of

the proportion of P(1, 2), and spread from 1.8 % (self-care)

to 33.0 % (anxiety/depression) in the 3L-2 subgroup.

In patients with stable health states, ICC was higher in

5L than 3L, but the improvement of the j was not signif-

icant. While ICC was assessed by HRQoL as a sum of all

five dimensions, j was obtained from each dimension. As a

result, j was more sensitive to changes in a single

dimension, while what ICC measured was more compre-

hensive. This result indicated that although the stability of

each dimension was not improved in 5L, the reliability for

the whole descriptive system was much improved.

For patients with improved health states, both of the two

systems could detect increases in HRQoL, indicating a

good responsiveness. We did not detect any significant

difference with our sample size, and therefore, we could

not determine which system was more effective.

In our study, we compared the two versions of EQ-5D in

a wide disease spectrum of hepatitis B infection. Since the

conditions varied greatly by infectious patterns, from no

symptoms to being restricted in bed, we could observe the

two versions from different perspectives. Most studies have

evaluated the 5L version to be better than the 3L version

[14–17, 21, 28]. We did observe improvement in the sen-

sitivity and convergent validity, and we acquired evidence

for the extra levels added from redistribution properties;

however, our evidence was not as apparent as previous

studies. This may be because our limited sample size could

not detect small improvements. Additionally, during the

field survey, some patients reported confusion about the

dimensions and levels, for example, the third dimension,

usual activities, which was described as being able to work,

Table 9 Results of Wilcoxon

signed-rank order tests for

patients with improved health

states

Infectious

condition

No. HRQoL (first

interview)

HRQoL

(review)

HRQoL

(increases)

P

5L 3L 5L 3L 5L 3L 5L 3L 5L vs. 3L

Active CHB 23 0.763 0.750 0.792 0.776 0.029 0.026 0.002 0.039 0.700

CC 24 0.740 0.738 0.769 0.763 0.029 0.025 0.002 0.031 0.477

DC 35 0.658 0.666 0.717 0.718 0.059 0.052 0.009 0.004 0.171

HCC 38 0.673 0.646 0.746 0.722 0.073 0.076 \0.001 \0.001 0.435

Total 120 0.699 0.690 0.751 0.739 0.052 0.049 \0.001 \0.001 0.089
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study, do housework, and entertainment. For some patients

with early HCC, work was forbidden so the patient could

rest, but the patient could do housework, confusing the

patient. For patients who needed infusions regularly, they

may have chosen level 1 in mobility since they could walk

without the help when there was no infusion but they also

could have chosen level 5 since they could not move during

infusion. At least 13 patients suggested the levels should be

described more concretely, rather than just changing

adjectives. These problems arose due to different inter-

pretations on the descriptive systems. In the future, studies

with larger sample sizes and more types of patients may be

warranted, while some revisions in EQ-5D may be needed

for better applicability in a Chinese population.

There were several limitations in our study. First, there

was no value set for 5L and 3L for any Chinese population.

We used a Japanese value set, which may cause bias.

Second, some patients who were highly anxious or

depressed refused participation in the survey, and patients

who were seriously ill, for example, those who were in a

coma or felt grave pain or discomfort at the time of survey

were excluded. Third, judgments of patients’ progressions

were made by doctors which may have involved subjective

factors. Fourth, the interval between the first survey and

retake of the survey was determined by the mean time of

inpatients staying in hospitals. This interval may have been

short enough to have carryover effects, and there may have

been some residual memory that could have influenced the

retest. Besides, the socio-demographic section was placed

between the two systems in order to reduce the memory

effects, but this could not eliminate this carryover effect.

In conclusion, 5L was more suitable than 3L for use on

patients with hepatitis B in China. Its acceptability, con-

vergent validity, and reliability are improved while its

ceiling effects are reduced compared with 3L. Evidence for

the levels added in 5L was obtained from redistribution

properties. We recommend the 5L version for future

studies.
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