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Abstract

Background: The EQ-5D is a health-related quality of life instrument which provides a simple descriptive health
profile and a single index value for health status. The latest version, the EQ-5D-5L, has been translated into more
than one hundred languages worldwide - including Thai. This study aims to assess the measurement properties of
the Thai version of the EQ-5D-5L (the 5L) compared to the EQ-5D-3L (the 3L).

Methods: A total of 117 diabetes patients treated with insulin completed a questionnaire including the 3L and the
5L. The 3L and 5L were compared in terms of distribution, ceiling, convergent validity, discriminative power,
test-retest reliability, feasibility, and patient preference. Convergent validity was tested by assessing the relationship
between each dimension of the EQ-5D and SF-36v2 using Spearman’s rank-order correlation. Discriminative power
was determined by the Shannon index (H ′) and Shannon’s Evenness index (J ′). The test-retest reliability was
assessed by examining the intraclass correlation coefficient (ICC) and Cohen’s weighted kappa coefficient.

Results: No inconsistent response was found. The 5L trended towards a slightly lower ceiling compared with the
3L (33% versus 29%). Regarding redistribution, 69% to 100% of the patients answering level 2 with the 3L version
redistributed their responses to level 2 with the 5L version while about 9% to 22% redistributed their responses to
level 3 with the 5L version. The Shannon index (H ′) improved with the 5L while the Shannon's Evenness index (J ′)
reduced slightly. Convergent validity and test-retest reliability was confirmed for both 3L and 5L.

Conclusions: Evidence supported the convergent validity and test-retest reliability of both the 3L and 5L in
diabetes patients. However, the 5L is more promising compared to the 3L in terms of a lower ceiling, more
discriminatory power, and higher preference by the respondents. Thus, the 5L should be recommended as a
preferred health-related quality of life measure in Thailand.
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Background
The EQ-5D - a widely used generic instrument for
describing and valuing health outcomes in clinical and
economic evaluations - was originally developed in the
1980s [1,2]. Due to its simplicity and brevity, it imposes
minimal respondent burden and can be administered
using a variety of modalities including self-completion.
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Many health technology assessment (HTA) organi-
zations including the National Institution for Clinical
Excellence (NICE) [3], the US panel on Cost-effectiveness
in Health and Medicine [4], and the Thai national guide-
line of HTA [5] have recommended the EQ-5D as the
preferred method for assessing the utility for health tech-
nology assessment.
The EQ-5D comprises 2 parts: a simple descriptive pro-

file that can be converted into a single summary index
(the EQ-5D index), and a visual analog scale (VAS). At
present, the first version of the EQ-5D - known as
EQ-5D-3L version (hereafter “the 3L”) - has now been
translated into more than 140 languages [6]. The 3L
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descriptive system is composed of five dimensions: mobil-
ity; self-care; usual activities; pain/discomfort; and anxiety/
depression. Each dimension has three levels of impairment,
namely no problems (level 1), some/moderate problems
(level 2), and extreme problems (level 3). The descriptive
response from the EQ-5D can be converted into an index
score which is useful for clinical and economic evaluations
[2]. For the VAS, a respondent will be asked to rate their
health on a 20-centimeter vertical scale. The scale ranges
from 0 to 100, where 0 means the worst possible health
that the respondent can imagine and 100 indicates the
best possible health in the respondent’s viewpoint.
Since the 3L is limited to three levels of response

categories, a substantial ceiling effect was observed
[7-12]. In addition, it has limitations in measuring small
changes, especially in mild conditions [13-16]. Previous
studies also found that the 3L appeared to be less sen-
sitive when compared to the SF-12 or SF-36 [7,8]. In
response to the problems previously mentioned, the
5-level of EQ-5D (EQ-5D-5L, hereafter “the 5L”) was
developed by a task force within the EuroQol group
[13,14]. This version includes five levels of impairment
in each of the existing five EQ-5D dimensions. At
present, the 5L has now been translated into more than
113 languages [17]. Several studies [15,16,18-24] exami-
ning the measurement properties of the 5L have found
that it is a valid and reliable instrument. When com-
paring the 5L with the 3L, it was found that the 5L had
a lower ceiling effect [16,18-21,23,24] and greater
discriminative power with the potential to better detect
the differences between groups [15,16,18,20,21,24]. In
addition, it showed better face validity [13,15,25] and
test-retest reliability [18,21,23].
Previous studies were conducted in several countries

to evaluate the measurement properties of the 3L com-
pared to those of the 5L [15,16,18-24]. However, there is
a substantial need to assess the measurement properties
of the 5L in different populations and patients. The Thai
version of EQ-5D-5L has been available since 2013 but
there has been no assessment of its measurement prop-
erties in Thailand to our knowledge. Therefore, this
study aims to examine this issue and to assess the mea-
surement properties of the 5L in comparison with the
3L among diabetes mellitus patients treated with insulin.
The measurement properties will be assessed in terms of
distribution; redistribution; ceiling; convergent validity;
discriminative power; test-retest reliability; feasibility;
and patient preference.

Methods
Subjects and settings
A convenience sample of patients with diabetes mellitus -
who received treatment at the outpatient department at
Ramathibodi Hospital, Thailand during 7 January and 31
March 2013 - was invited to participate in this study.
Patients were eligible if they met the following criteria:
aged ≥ 12 years, required regular insulin treatment, and
had no complications as determined by the nurse. Preg-
nant women and disabled persons were excluded from
this study.

Procedure and instruments
The questionnaire consisted of 4 parts: 1) one page of
the Thai version of the 3L and 5L response scale; 2) the
EQ-VAS; 3) two preference questions; and 4) the short-
form 36 health survey version 2 (SF-36v2) in Thai. The
permission to use the official Thai version of the 3L, 5L,
and SF-36v2 was granted by the authoritarians before
beginning the data collection process.
The single page of the 3L and 5L response scale con-

tained the 5L version on the left column and the 3L ver-
sion on the right column. Similar to previous studies
[15,18,20], respondents were asked to complete the 5L
first, followed by the 3L in order to avoid the tendency
to not choose levels 2 and 4 - the “in-between” options -
when the 3L was completed first. The index value of the
5L was obtained from an interim mapping generated by
the EuroQol group [26] as the valuation study of the 5L
in Thailand has not yet been completed. The 3L index
value was calculated using the Thai value sets studied by
Tongsiri et al. [27].
The preference questions comprised 2 items: 1) Which

response scale is easier to use? (the 3L or the 5L or in-
different); and 2) Which response scale best describes
your health? [15].
The convergent validity of the 5L and 3L were eva-

luated by comparing them with the SF-36 as it is a
widely-used generic health survey in clinical research
and has demonstrated validity among the Thai popu-
lation [28-30]. The SF-36 contains 8 dimensions, i.e.
physical functioning; role limitation due to physical
problems; bodily pain; general health perceptions; social
functioning; vitality; role limitations due to emotional
problems; and general mental health [31]. Since a
weighted Likert scale is used as the scoring system, the
items for each dimension are summed to provide a score
which is then linearly transformed into a value from
0 – 100 (100 indicating the best health level).
This study was approved by the Mahidol University

Institutional Review Board (MU-IRB), Thailand and the
Institute for the Development of Human Research Pro-
tections (IHRP), Ministry of Public Health, Thailand. All
participants provided written informed consent and all
instruments were self-administered. After completing
the questionnaire, the respondents received 3.25 USD
for compensation (1 USD = 30.73 Baht). All respondents
were also asked to complete a second set of question-
naires after 2 weeks and to return it by mail; the set
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consisted of one page of the Thai 3L and 5L response
scale and the EQ-VAS. If the second questionnaire did
not reach the researcher within 3 days after due date,
phone call or short message was made to remind the re-
spondent. The second questionnaires which reached to
the researcher later than 21 days were excluded from the
analysis.

Statistical analyses
The distribution of the 3L and 5L responses was demon-
strated in terms of percentage of each level reported.
The redistribution patterns of the responses from the 3L
to 5L for each dimension were also reported in terms of
percentage. Similar to previous studies [15,21], the re-
sponse inconsistency and size were determined and are
shown in Table 1. To determine the inconsistency, the
response of the 3L was converted into the 5L (the 3L5L)
as follows: 1 = 1, 2 = 3, and 3 = 5. Then, the size of in-
consistency was calculated as |3L5L-5L|-1. A size of
inconsistency of ≤ 0 indicated consistency, and thus only
7 pairs are considered as consistent responses.
For the ceiling, the proportion of respondents reported

‘no problems’ for all five dimensions - the proportion of
respondents scoring ‘11111’ [16] - was compared for the
3L and 5L. The percentage reduction from the 5L to 3L
was calculated as follows: (Ceiling 3L – Ceiling 5L)/
Ceiling 5L. We hypothesized that the ceiling should be
lower in the 5L compared with the 3L. Feasibility was
assessed by calculating the number of missing values for
the 5L and 3L.
Convergent validity was tested by assessing the relation-

ship between each dimension of the 5L and SF-36v2 using
Spearman’s rank-order correlation (Spearman’s rho). We
hypothesized that each dimension in the 5L would be
more highly correlated to related subscales than to other
subscales in the SF-36 compared to the 3L. Specifically,
we expect to see strong correlation between these pairs
of subscales: mobility and physical functioning; pain and
bodily pain; anxiety/depression and mental health. We
also expected to identify moderate correlation between
these pairs of subscales: self-care and physical functioning
or role limitation due to physical problems; usual activity
and role limitation due to physical problems. The EQ-5D’s
responses were recoded to signify that higher scores pre-
sented better health statuses. The strength of correlation
Table 1 Size of (in) consistent response

3L

5L

Level 1 Level 2 Level 3 Level 4 Level 5

level 1 -1 0 1 2 3

level 2 1 0 -1 0 1

level 3 3 2 1 0 -1

Adapted from Janssen et al [16]. The size of inconsistency of ≤ 0 indicated
consistency.
was determined as follows: absent (r < 0.20), weak associ-
ation (0.2 ≤ r < 0.35), moderate (0.35 ≤ r < 0.50), and strong
(r ≥ 0.50) [32]. Additionally, the relationship between VAS
score and index value was reported using the Pearson’s
correlation coefficient.
Discriminative power (or informativity) was determined

by the Shannon index (H ′) and Shannon’s Evenness index
(J ′). H ′ and J ′ are often used to reflect the discriminatory
power of health state classification [15,16,18,21,33]. H ′ re-
flects the absolute information content. The higher the H ′,
the more information is captured by the measure. On the
other hand, J ′ expresses the relative informativity of a
system or the evenness of a distribution regardless of the
number of categories. In case of an even distribution -
when all levels are filled with the same frequency - J ′ is
equal to 1. When comparing the 5L to the 3L, we expect
the H ′ of the 5L to be higher to reflect more discrimin-
atory performance. On the other hand, the J ′ of the 5L
might slightly decrease as the extra level might not be
used equally.
The test-retest reliability of both EQ-5D index scores

was evaluated using the intraclass correlation coefficient
(ICC) and the reliability of each dimension was assessed
with Cohen’s weighted kappa coefficient. According to
Fleiss’s standards for the strength of agreement for kappa
values [34], Cohen’s weighted kappa (k) was determined
as follows: poor reproducibility (k < 0.4); good reproduci-
bility (0.4 ≤ k < 0.75; excellent reproducibility (k ≥ 0.75).
Regarding intra-rater reliability among each dimension
at different times, the data set lacked variance since
most respondents responded with level 1 for self-care.
The weighted kappa coefficient could not be calculated,
thus percentage agreement values was demonstrated also
[35,36]. It was calculated as: (a + d)/N, where the values
of a and d were obtained from a 2x2 table.
All data were analyzed using SPSS 19. Statistical sig-

nificance was set a priori as p < 0.05.

Results
Characteristics of respondents
A total of 117 patients with diabetes mellitus who met
the eligibility criteria were included. The characteristics
of the respondents are shown in Table 2. The average
age of the respondents was 45 years, with 62.4% being
female. Sixty-four (54.7%) respondents had type 2 dia-
betes. The average diabetes duration of the sample was
9 years and the average BMI was 23.30. Of the 117
respondents who completed the first survey, 101 respon-
dents (86%) returned the second questionnaire set by
postal mail.
The health state ‘11111’ was observed in 29.1% in the

5L and 33.3% for the 3L. The second-most frequent
health state reported was ‘11121’ which was 14.5% in the
5L and 15.4% in the 3L. Finally, there were no missing



Table 2 Demographic characteristic of respondents

Demographic characteristic n (%)

Type of diabetes

Type 1 53 (45.3)

Type 2 64 (54.7)

Gender

Male 44 (37.6)

Female 73 (62.4)

Marital status

Single 58 (49.6)

Married 46 (39.3)

Widowed 9 (7.7)

Divorced/Separated 4 (3.4)

Education

High school 51 (43.6)

Primary school 27 (23.1)

Bachelor’s degree 25 (21.4)

Diploma 10 (8.5)

Master’s degree or higher 4 (3.4)

Occupation

Student 50 (42.7)

Government/state enterprise officer 20 (17.1)

Housewife 14 (12.0)

Business owner 11 (9.4)

Unskilled labor 7 (6.0)

Retired 6 (5.1)

Employee 4 (3.4)

Agriculture/fishery 2 (1.7)

Other 3 (2.6)

Health insurance

Civil Servants Medical Benefits Scheme 58 (49.6)

Out of pocket 32 (27.4)

Universal coverage 20 (17.1)

Social security 7 (6.0)

Median (IQR)

Age (years) 45.00 (40.0)

Diabetes duration (yr) 9.00 (8.50)

BMI (Kg/M2) 23.30 (7.37)

Household income per month (Baht) 30,000 (30,000)
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values from both the 5L and the 3L, indicating good
feasibility for both instruments.

Distribution and ceiling
For all of the dimensions, most respondents reported no
problems (level 1) for both the 3L (52-98%) and the 5L
(44-97%), as shown in Figure 1. Among responses with
health problems, it was clear that the 5L demonstrated
better severity level distribution than the 3L except for
self-care.
With regards to the ceiling, the 5L showed a slightly

decreasing trend for no problem responses compared
with the 3L. The percentage of patients reporting the
health state ‘11111’ decreased from 33% in the 3L to
29% in the 5L. Nevertheless, no statistically significant
difference was found. Self-care reached the highest cei-
ling (98% for the 3L, 97% for the 5L) and showed the
smallest reduction in ceiling (1%) with the 5L. In con-
trast, pain/discomfort showed the smallest ceiling (52%
for the 3L, 44% for the 5L) and also showed statistically
significant reduction in ceiling with the 5L. No statis-
tically significant reduction was found for the other
dimensions.

Redistribution
Among the answers of no problem (level 1) on the 3L,
most of them (85-98%) remained the same (no problem)
on the 5L while 2-15% redistributed to slight problems
(level 2) on the 5L as shown in Table 3. The majority of
the respondents who reported moderate problems (level
2) on the 3L indicated slight problems (level 2) on the
5L (69-100%), while 9-22% shifted to moderate problems
(level 3) on the 5L. As such, redistribution occurred the
least in self-care. The mean VAS score tended to be
lower according to the severity level of the 5L. No in-
consistent response was found in this study.

Convergent validity
Table 4 demonstrates the Spearman’s correlation coeffi-
cients between the EQ-5D and SF-36v2 dimensions. In
general, the pattern of correlations between the 2 ver-
sions of EQ-5D and SF-36v2 was similar. As expected,
stronger correlation between similar dimensions of EQ-
5D and SF-36v2 were found: mobility and physical func-
tioning (r = 0.54 for the 3L, r = 0.53 for the 5L); pain/
discomfort and bodily pain (r = 0.30 for the 3L, r = 0.35
for the 5L); anxiety/depression and mental health (r = 0.45
for the 3L, r = 0.49 for the 5L). However, self-care and
usual activity dimension of the EQ-5D were weakly asso-
ciated with various dimensions of SF-36v2. Additionally,
Pearson’s correlation coefficient between the VAS score
and index value was also similar between the 3L and 5L
(0.36 for the 3L, 0.35 for the 5L with p-value < 0.001).

Discriminative power
The absolute informativity (H ′) of the 5L was higher
than the 3L for all dimensions as shown in Table 5. This
reflects that the 5L generated more informativity than
the 3L. We also found that the 5L generated similar
results compared with the 3L when it came to relative
informativity (J ′).
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Test-retest reliability
The time interval between the first and second test was
approximately 3 weeks. Overall, the reliability coefficient
and percentage agreement of the 5L were slightly lower
than the 3L (Table 6). The weighted kappa coefficient
for the 3L ranged between 0.39 and 0.70, and between
Table 3 Redistribution pattern of response from 3L to 5L

Dimension 3L 5L n (%) Mean VAS Size of
inconsistent
response*

Mobility 1 1 83 (98%) 81.02 −1

2 2 (2%) 85.00 0

2 2 22 (69%) 72.38 0

3 7 (22%) 71.43 −1

4 3 (9%) 72.67 0

Self-care 1 1 113 (98%) 79.19 −1

2 2 (2%) 70.00 0

2 2 2 (100%) 60.00 0

Usual activities 1 1 93 (98%) 80.82 −1

2 2 (2%) 80.00 0

2 2 20 (91%) 71.85 0

3 2 (9%) 50.00 −1

Pain/discomfort 1 1 52 (85%) 81.54 −1

2 9 (15%) 86.33 0

2 2 45 (80%) 77.77 0

3 10 (18%) 64.50 −1

4 1 (2%) 50.00 0

Anxiety/depression 1 1 84 (94%) 81.38 −1

2 5 (6%) 71.80 0

2 2 23 (82%) 73.48 0

3 4 (14%) 67.50 −1

4 1 (4%) 60.00 0

*The size of inconsistency of ≤ 0 indicated consistency.
0.44 and 0.57 for the 5L; this indicated that the 3L had
better reproducibility than the 5L. The percentage agree-
ment returned higher values than the weighted kappa
coefficient; it was between 0.78 and 0.98 for the 3L and
0.67 and 0.97 for the 5L. The ICCs of the 3L and 5L in-
dexes were 0.64 and 0.70, respectively, which indicated
excellent reproducibility for both instruments.
Patient preferences
Thirty-six percent of respondents indicated that the 5L
was easier to answer than the 3L while 33% of respon-
dents indicated that there was no difference between the
5L and the 3L. In terms of reflecting health status, most
respondents (63%) agreed that the 5L was better in
Table 4 Correlation coefficients between EQ-5D and
SF-36v2 dimensions

Dimension PF RP BP GH VT SF RE MH

3L

Mobility .54** .28** .41** .42** .25** −0.07 0.11 0.14

Self-care 0.16 0.05 .19* 0.12 0.14 0.16 0.06 0.18

Usual activities .25** .21* .30** .19* .27** 0.18 0.13 .28**

Pain/discomfort .19* 0.17 .30** .24** .18* 0.11 .21* .22*

Anxiety/depression 0.05 0.09 .23* .22* .21* .32** .29** .45**

5L

Mobility .53** .29** .44** .44** .23* −0.08 0.09 0.11

Self-care .24** .20* .23* 0.18 0.16 .24** .21* .22*

Usual activities .30** .23* .29** .22* .24* 0.16 0.14 .24**

Pain/discomfort .24** .23* .35** .28** .22* 0.08 0.16 0.18

Anxiety/depression 0.08 0.12 .19* .21* .28** .35** .29** .49**

PF (physical functioning), RP (role limitation due to physical problems),
BP (bodily pain), GH (general health perceptions), SF (social functioning),
VT (vitality), RE (role limitations due to emotional problems), MH (general
mental health).
*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).



Table 5 Shannon’s index (H ′) and Shannon’s Evenness
index (J ′) of 3L and 5L

Dimension
H ′ J ′

3L 5L 3L 5L

Mobility 0.85 1.20 0.53 0.52

Self-care 0.12 0.21 0.08 0.09

Usual activities 0.70 0.78 0.44 0.34

Pain/discomfort 1.00 1.40 0.63 0.60

Anxiety/depression 0.79 1.06 0.50 0.46
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describing their health states while 29% indicated that
both versions were similar.

Discussion
This report is the first study in Thailand that assesses the
measurement properties of the 5L and compares it with
the 3L. Similar to previous studies [16,18,20,21,23,24],
self-care showed the highest percentage of ceiling effect in
both the 3L and 5L. On the other hand, the lowest ceiling
was found in pain/discomfort (44%) [18,21,23]. Similar to
the previous studies [16,18-21,23,24], the proportion of
the ceiling in our study was lower in the 5L (29%) com-
pared with the 3L (33%). However, in the previous studies
that involved patients with a variety of severity higher re-
duction in ceiling of the 5L (3-17%) was identified
[16,18,21,23]. The smaller reduction in ceiling found in
our study is probably due to the fact that our respondents
were likely to perceive that they were healthy, which was
consistent with their median VAS score of 0.78. In fact,
our finding is similar to those of the previous study [20],
which found a slight reduction in ceiling effect among
participants; whose median VAS score was 80.
In each dimension, more than half of the responses were

in level 1 (no problem) for both the 3L and 5L. In
addition, we found that the majority of level 1 in the 3L
still remained at level 1 in the 5L (85-98%) while only 2%
(self-care) to 15% (in pain/discomfort) were upgraded to
level 2 in the 5L. The redistribution from 3L-level 2 (some
problems) to 5L-level 2 (slight problems) was also high,
Table 6 Test-retest reliability of the 3L and the 5L

Dimension
Weighted kappa coefficient (95% CI)

3L 5L

Mobility 0.70 (0.53-0.86) 0.57

Self-care n/a* n/a

Usual activities 0.39 (0.16-0.62) 0.45

Pain/discomfort 0.56 (0.39-0.72) 0.44

Anxiety/depression 0.50 (0.31-0.70) 0.49

Intraclass correlation coefficient (ICC)

EQ-5D index 0.64 (0.51-0.74) 0.70

*Not enough information to calculate kappa coefficient for self-care dimension.
**ICC was 2-way random, single measures, and absolute agreement.
ranging from 69% for mobility to 100% for self-care. On
the other hand, redistribution from 3L-level 2 to 5L-level
3, ranging only from 9% for usual activities to 22% for mo-
bility. This is probably due to the fact that most respon-
dents in our study perceived that they were healthy and
have no problem. In addition, for those who indicated
having some problems in the 3L they are more likely to
have slight problems rather than moderate problems. This
finding supports that the 5L can present more details of
severity than the 3L and that the inclusion of the slight
problems (level 2) in the 5L is essential, especially when
the respondents were in mild condition. However, no sup-
portive evidence of the inclusion of severe problems (level
4) in the 5L was found in our study as no 3L-level 3 re-
sponses were reported. Again, this may also be due to the
fact that our respondents were likely to perceive that they
were healthy.
No inconsistent responses were found in our study.

This indicates that our respondents were able to consist-
ently answer both the 3L and 5L. This is similar to pre-
vious studies [15,18,20,21,23,24] which showed that
inconsistency was quite low, ranging from 0.5% to 3.5%.
However, the consistent responses may be due to the
low number of the sample size and the characteristics of
our sample - educated and healthy diabetic patients.
In addition, even when the respondents completed the
questionnaires themselves, they were well-advised by
trained staff. However, it should be noted that the single
page of the 3L and 5L response scale used in this study
was against the standards for the EQ-5D which should
be used separately in one page A4 format. As the result,
the answers from the 3L and the 5L may not be totally
independent and might generate less reliable results.
The measurement of reliability and agreement is im-

portant in health classification as it reveals the amount
of errors of the measurement. The concept of ‘reliability’
differs from ‘agreement’ in that reliability is a relative
measure which is the ratio of variability between sub-
jects to the total variability of all measurement in the
sample [36]. Thus, it reflects the ability of an instrument
Percentage agreement

3L 5L

(0.40-0.74) 0.89 0.83

0.98 0.97

(0.25-0.65) 0.82 0.81

(0.29-0.58) 0.78 0.67

(0.33-0.65) 0.82 0.77

**

(0.57-0.79)
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to differentiate between subjects. In contrast, an agree-
ment is an absolute measure which is the degree to
which responses are identical. Cohen’s weighted kappa is
often used in assessing test-retest reliability of ordinal
instruments as it takes the chance agreement into ac-
count. However, the lack of variance in the data set
meant that the kappa could not be calculated so it was
necessary to rely on the percentage agreement values.
However, it should be cautioned that the percentage
agreement may give higher reproducibility figures than
the kappa coefficient [35].
Unlike previous studies [21,23,24], our results of the

test-retest reliability/agreement showed that the 5L was
slightly less reproducible than the 3L in all dimensions.
This is probably due to the fact that the average time
interval between the two tests was too long (approxi-
mately 14–21 days) so the condition of the patients
might have changed [36]. If this is the case there is a
higher chance of distorting the 5L results as the 5L is
better than the 3L in capturing small changes in health
status. In fact, a simple question such as “Has your
health changed significantly since last time you filled in
the questionnaire?” should be added and only patients
whose conditions were stable should be included in the
test-retest analysis. Since there is no check whether
health status of the patients was changed or remained
the same the result of test-retest reliability should be
interpreted with cautions.
Convergent validity was evaluated by correlations be-

tween the EQ-5D and SF-36v2 dimensions. Both the 3L
and 5L presented an acceptable degree of association
and similar correlation pattern with the SF-36v2 in some
pairs of dimension, i.e. mobility versus physical function-
ing; pain/discomfort versus bodily pain; and anxiety/de-
pression versus mental health. The findings were similar
to the study by Kimman et al. [28] that assessed the rela-
tionship of the 3L with the SF-36v2 among the occupa-
tional population in Thailand.
Similar to previous studies [15,16,20], absolute infor-

mativity (H ′) increased in all dimensions for the 5L while
in terms of the evenness of distribution evaluated by
Shannon’s Evenness index (J ′), the 5L was comparable to
the 3L. While the maximum value of H′ for the 5L is 2.32,
our H′ values ranged from 0.21 to 1.40 which was lower
than the findings from Pickard et al. [16] (0.84-2.00) and
Janssen et al. [15] (2.05-2.26). With the maximum value
of J ′ set at 1.00, our J ′ values ranged from 0.09 to 0.60
which was also lower than Pickard et al. [16] (0.36-0.86)
and Janssen et al. [15] (0.88-0.97). The lower H ′ and J ′
values found in our study may have risen from the mild
characteristic of our sample since the extreme problems
(3L-level 3 and 5L-level 5) were not reported. As the re-
sult, the levels of responses of the EQ-5D were used inef-
fectively, resulting in low H ′ and J ′ values.
In our study, diabetic mellitus was chosen as it is a
common chronic disease that substantial affects quality
of life [37,38]. Additionally, diabetes was ranked as third
and eighth in terms of Disability Adjusted Life Year
(DALY) loss in Thai women and men, respectively [39].
We included patients with no complications in our study
to ensure that the health status will be stable enough in
order to test the test-retest reliability/agreement. How-
ever, given the mild condition of our sample, we were
unable to assess the redistribution of answers from the
3L-level 3 to the 5L.
Further studies should be conducted for patients with

a variety of severe health problems. In addition, it should
be noted that the generalizing of the findings to different
groups of patients should be made with caution as the
pattern of responses may differ by disease characteristics
[8]. One further limitation is that the 5L index values
were obtained from the interim mapping generated by
the EuroQol group since the valuation study for the 5L
in Thailand has not been completed yet. Although the
calculation was based on the Thai 3L value sets, the re-
sults of the mapping may deviate compared to the actual
responses [40]. In addition, it is also worth noting that
about 20% of our respondents were in the age 12–15
years old. Although the use of adult version may be
allowed among this age group of respondents there is
very limited evidence on the suitable of the use of adult
version especially in term of validity and reliability
among this group of respondents.

Conclusions
In summary, this study suggests that the 5L was greater
than the 3L in terms of distribution, ceiling, informa-
tivity, discriminatory power, and patient preferences.
The 5L also showed reasonable convergent validity and
test-retest reliability. Thus, the 5L should be recom-
mended for use in research or clinical practice and can
also be used as a preferred health-related quality of life
questionnaire in Thailand.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
All named authors contributed jointly to the conception, study design,
interpretation and writing of the report. JP was involved in the data
collection and analysis. Both authors read and approved the final manuscript.

Acknowledgment
This publication is a part of the degree of doctor of philosophy (pharmacy
administration), faculty of Graduate Studies, Mahidol University. This project
is supported by the Burden of Diseases Project, Thailand. The Health
Intervention and Technology Assessment Program (HITAP) is supported by
the Thailand Research Fund under the Senior Research Scholar on Health
Technology Assessment (RTA5580010)) and ThaiHealth Global Link Initiative
Program (TGLIP), supported by ThaiHealth Promotion Foundation. The
findings and opinions in this report have not been endorsed by the above
funding agencies and do not reflect the policy stance of these organizations.
We’d like to thank Dr. Yot Teerawattananon for his support throughout the



Pattanaphesaj and Thavorncharoensap Health and Quality of Life Outcomes  (2015) 13:14 Page 8 of 8
study. Special thanks also to the Dr. Thunyarata Anothaisintawee, Miss
Porntip Tachanivate, nurses and patients at the faculty of Medicine,
Ramathibodi hospital, Mahidol University, Thailand for their kindness and
facilitation of the data collection.

Received: 2 July 2014 Accepted: 26 December 2014
References
1. Williams A. The EuroQol instrument. In: KIND P, BROOKS R, RABIN R, editors.

EQ-5D concepts and methods: a developmental history. Dordrecht:
Springer; 2005. p. 1–17.

2. Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol
Group. Ann Med. 2001;33:337–43.

3. Rawlins MD, Culyer AJ. National Institute for Clinical Excellence and its value
judgments. BMJ. 2004;329:224–7.

4. Weinstein MC, Siegel JE, Gold MR, Kamlet MS, Russell LB. Recommendations
of the Panel on Cost-effectiveness in Health and Medicine. JAMA.
1996;276:1253–8.

5. Sakthong P. Measurement of clinical-effect: utility. J Med Assoc Thai.
2008;91 Suppl 2:S43–52.

6. EQ-5D-3L. [http://www.euroqol.org/eq-5d-products/eq-5d-3l.html]
7. Brazier J, Jones N, Kind P. Testing the validity of the Euroqol and comparing

it with the SF-36 health survey questionnaire. Qual Life Res. 1993;2:169–80.
8. Johnson JA, Coons SJ. Comparison of the EQ-5D and SF-12 in an adult US

sample. Qual Life Res. 1998;7:155–66.
9. Sullivan PW, Lawrence WF, Ghushchyan V. A national catalog of preference-

based scores for chronic conditions in the United States. Med Care.
2005;43:736–49.

10. Badia X, Schiaffino A, Alonso J, Herdman M. Using the EuroQoI 5-D in the
Catalan general population: feasibility and construct validity. Qual Life Res.
1998;7:311–22.

11. Kaarlola A, Pettila V, Kekki P. Performance of two measures of general
health-related quality of life, the EQ-5D and the RAND-36 among critically ill
patients. Intensive Care Med. 2004;30:2245–52.

12. Houle C, Berthelot J-M. A Head-to-Head Comparison of the Health Utilities
Mark 3 and the EQ-5D for the Population Living in Private Households in
Canada. Qual Life Newsletter. 2000;24:5–6.

13. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al.
Development and preliminary testing of the new five-level version of EQ-5D
(EQ-5D-5L). Qual Life Res. 2011;20:1727–36.

14. Oemar M, Janssen B. EQ-5D-5L user guide. Rotterdam: EuroQol Group; 2013.
15. Janssen MF, Birnie E, Haagsma JA, Bonsel GJ. Comparing the standard EQ-

5D three-level system with a five-level version. Value Health. 2008;11:275–84.
16. Pickard AS, De Leon MC, Kohlmann T, Cella D, Rosenbloom S. Psychometric

comparison of the standard EQ-5D to a 5 level version in cancer patients.
Med Care. 2007;45:259–63.

17. EQ-5D-5L. [http://www.euroqol.org/eq-5d-products/eq-5d-5l.html]
18. Janssen MF, Pickard AS, Golicki D, Gudex C, Niewada M, Scalone L, et al.

Measurement properties of the EQ-5D-5L compared to the EQ-5D-3L across
eight patient groups: a multi-country study. Qual Life Res. 2013;22:1717–27.

19. Craig BM, Pickard AS, Lubetkin EI. Health problems are more common, but
less severe when measured using newer EQ-5D versions. J Clin Epidemiol.
2014;67:93–9.

20. Scalone L, Ciampichini R, Fagiuoli S, Gardini I, Fusco F, Gaeta L, et al.
Comparing the performance of the standard EQ-5D 3L with the new
version EQ-5D 5L in patients with chronic hepatic diseases. Qual Life Res.
2013;22:1707–16.

21. Kim SH, Kim HJ, Lee SI, Jo MW. Comparing the psychometric properties of
the EQ-5D-3L and EQ-5D-5L in cancer patients in Korea. Qual Life Res.
2012;21:1065–73.

22. Tran BX, Ohinmaa A, Nguyen LT. Quality of life profile and psychometric
properties of the EQ-5D-5L in HIV/AIDS patients. Health Qual Life Outcomes.
2012;10:132.

23. Kim TH, Jo MW, Lee SI, Kim SH, Chung SM. Psychometric properties of the
EQ-5D-5L in the general population of South Korea. Qual Life Res.
2013;22:2245–53.

24. Jia YX, Cui FQ, Li L, Zhang DL, Zhang GM, Wang FZ, et al. Comparison
between the EQ-5D-5L and the EQ-5D-3L in patients with hepatitis B. Qual
Life Res. 2014;23:2355–63.
25. Cabasés JM, Errea M, Hernández-Arenaz I. Comparing the psychometric
properties of the EQ-5D-5L between mental and somatic chronic patients
populations. Spain: Department of Economics, Public University of Navarra; 2013.

26. van Hout B, Janssen MF, Feng YS, Kohlmann T, Busschbach J, Golicki D,
et al. Interim scoring for the EQ-5D-5L: mapping the EQ-5D-5L to EQ-5D-3L
value sets. Value Health. 2012;15:708–15.

27. Tongsiri S, Cairns J. Estimating population-based values for EQ-5D health
states in Thailand. Value Health. 2011;14:1142–5.

28. Kimman M, Vathesatogkit P, Woodward M, Tai ES, Thumboo J, Yamwong S,
et al. Validity of the Thai EQ-5D in an occupational population in Thailand.
Qual Life Res. 2013;22:1499–506.

29. Leurmarnkul W, Meetam P. Properties testing of the retranslated SF-36
(Thai version). Thai J Pharm Sci. 2005;29:69–88.

30. Lim LL, Seubsman SA, Sleigh A. Thai SF-36 health survey: tests of data
quality, scaling assumptions, reliability and validity in healthy men and
women. Health Qual Life Outcomes. 2008;6:52.

31. Ware Jr JE, Sherbourne CD. The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med Care. 1992;30:473–83.

32. Juniper EF, Guyatt GH, Jaeschke R. How to develop and validate a new
quality of life instrument. In: Spilker B, editor. Quality of life and
pharmacoeconomics in clinical trials. Philadelphia: Lippincott-Raven
Publishers; 1995. p. 49–56.

33. Bas Janssen MF, Birnie E, Bonsel GJ. Evaluating the discriminatory power of
EQ-5D, HUI2 and HUI3 in a US general population survey using Shannon’s
indices. Qual Life Res. 2007;16:895–904.

34. Fleiss JL, Levin B, Paik MC. The measurement of interrater agreement. In:
Statistical methods for rates and proportions. Hoboken, NJ, USA: John Wiley
& Sons, Inc; 2004.

35. Laver-Fawcett A. Principles of assessment and outcome measurement for
occupational therapists and physiotherapists: theory, skills and application.
London: John Wiley and Sons Ltd.; 2007.

36. Kottner J, Audige L, Brorson S, Donner A, Gajewski BJ, Hrobjartsson A, et al.
Guidelines for Reporting Reliability and Agreement Studies (GRRAS) were
proposed. J Clin Epidemiol. 2011;64:96–106.

37. Rubin RR, Peyrot M. Quality of life and diabetes. Diabetes Metab Res Rev.
1999;15:205–18.

38. Jacobson AM, Groot MD, Samson JA. The evaluation of two measures of
quality of life in patients with type I and type II diabetes. Diabetes Care.
1994;17:267–74.

39. Bundhamcharoen K, Odton P, Phulkerd S, Tangcharoensathien V. Burden of
disease in Thailand: changes in health gap between 1999 and 2004.
BMC Public Health. 2011;11:53.

40. Sakthong P, Charoenvisuthiwongs R, Shabunthom R. A comparison of
EQ-5D index scores using the UK, US, and Japan preference weights in a
Thai sample with type 2 diabetes. Health Qual Life Outcomes. 2008;6:71.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.euroqol.org/eq-5d-products/eq-5d-3l.html
http://www.euroqol.org/eq-5d-products/eq-5d-5l.html

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Subjects and settings
	Procedure and instruments
	Statistical analyses

	Results
	Characteristics of respondents
	Distribution and ceiling
	Redistribution
	Convergent validity
	Discriminative power
	Test-retest reliability
	Patient preferences

	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgment
	References

