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Abstract

Purpose To assess the construct validity of the Thai

EuroQoL (EQ-5D) among an occupational population in

Thailand.

Methods Data were derived from a large cohort study

among employees of the Electricity Generating Authority

of Thailand. In 2008 and 2009, 4,850 participants com-

pleted the Thai EQ-5D and Short-Form 36 version 2

(SF-36v2). Thai preferences weights were used to convert

EQ-5D health states into EQ-5D index scores. Construct

validity of the Thai EQ-5D was examined by specifying and

testing hypotheses about the relationships between the

EQ-5D, SF-36v2, and participants’ demographic and med-

ical characteristics.

Results Construct validity of the Thai EQ-5D was sup-

ported by expected relationships with SF-36v2 scale and

summary scores. For example, SF-36v2 scores on the mental

health scale were much lower for participants who reported

having problems on the EQ-5D anxiety/depression dimen-

sion compared to those reporting no problems (mean norm-

based SF-36v2 scores: 52.9 vs. 41.8, p \ 0.001). Addition-

ally, reporting a problem in a given EQ-5D dimension was

generally associated with lower SF-36v2 summary scores.

The EQ-5D index score distinguished between groups of

participants in the expected manner, on the basis of sex, age,

education and self-reported health, thus providing evidence

of known-groups validity.

Conclusion The study demonstrated good construct

validity of the Thai EQ-5D in a large occupational popu-

lation in Thailand.

Keywords Psychometrics � Thailand � Quality of life �
EuroQoL 5-dimension � Short-Form 36

Background

Health-related quality of life (HRQoL) is defined as the sub-

jective assessment of the impact of disease and treatment

across the physical, psychological, social and somatic

domains of functioning and well-being [1]. Clinicians and

policymakers are recognizing the importance of measuring

HRQoL to inform patient management and policy decisions
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[2, 3]. Generic HRQoL instruments are designed to measure

overall health states and allow comparisons across patients

with different diseases and with the general population [4, 5].

One of the few generic HRQoL instruments validated for the

Thai population is the Short-Form 36 (SF-36) [6]. However,

the SF-36 measure, version 1 and 2, does not provide a utility

score that is essential for cost-utility analyses. Cost-utility

analyses can guide healthcare professionals and decision

makers on resource allocation decisions [4]. The EuroQoL-5D

(EQ-5D) is a widely used short generic HRQoL instrument

that provides a utility score [7–11]. The EQ-5D instrument

consists of a five-item descriptive system of health states and a

visual analogue scale (VAS) [7]. Scores for the five health

states can be converted into an EQ-5D index score (i.e., utility)

by using scores from value sets (preference weights) elicited

from a general population [12]. Under management of the

EuroQoL group, the EQ-5D has been officially translated in

Thai and over 150 other languages [13]. However, to the best

of our knowledge, few validation studies of the Thai EQ-5D

have been performed. A study by Sakthong et al. [10] found

good construct validity of the Thai EQ-5D in a small sample of

patients with HIV/AIDS. A second study, by the same authors,

found good test–retest reliability, convergent and known-

groups validity of the EQ-5D in type 2 diabetic outpatients

from a general hospital in Bangkok [14]. In this study, we

sought to evaluate the construct validity of the Thai EQ-5D in

a large occupational population using Thai preference weights

that were recently reported [15].

Methods

Sample

Data were derived from 4,850 participants of the EGAT

(Electricity Generating Authority of Thailand) study, aged

25–70 years, conducted in 2008 and 2009 [16]. The EGAT

study is a longitudinal study comprising of three waves of

recruitment, referred to as EGAT 1, 2 and 3. Data used for

this validity study are cross-sectional, comprising data from

the third EGAT 2 survey in 2008 (n = 2,273) and the first

EGAT 3 survey in 2009 (n = 2,584). This is the most recent

data to date from surveys that incorporated the Thai EQ-5D.

Seven participants from the EGAT 1 were unintentionally

included in EGAT 2 and therefore removed from the EGAT 2

dataset. The majority of the study population came from the

middle class working in both rural and urban Thailand. This

study is part of the LIFECARE consortium [17].

Measures

A survey comprising the Thai EQ-5D [7], SF-36v2 [18],

items on demographic characteristics, as well as the

presence of chronic medical conditions was self-completed

by study participants and checked for completeness by a

health professional. An example of the questionnaire items

on a chronic medical condition is, ‘‘Have you ever been

told that you have liver disease?’’ If the answer to this

question was ‘‘yes,’’ then the participant was asked to give

details of the onset and treatment of that disease.

The Thai EQ-5D consists of a self-reported health state

description and a visual analogue scale (VAS). The health

state description comprises five single-item dimensions

(mobility, self-care, usual activities, pain/discomfort and

anxiety/depression), each with three response levels: no,

some and severe problems. In this study, we used the Thai

population-specific preference weights to convert the EQ-

5D health state into a single EQ-5D index score [15]. The

VAS allows a direct valuation of the current health state

and differs from the EQ-5D index score in that it does not

reflect preferences elicited under conditions of uncertainty

and is therefore not recommended to be used as a measure

of utility. An update to the EQ-5D is available, where the

three response levels are replaced by five response levels

(EQ-5D-5L) with the aim of improving the instrument’s

sensitivity and reducing ceiling effects [19]. However, to

date, no value sets are available for the EQ-5D-5L and

there is no Thai translation of the EQ-5D-5L yet.

The Thai SF-36v2 is a 36-item generic questionnaire

measuring eight health concepts: physical functioning (PF),

role limitations due to physical health (role-physical, RP),

bodily pain (BP), general health perceptions (GH), vitality

(VT), social functioning (SF), role limitations due to

emotional problems (role-emotional, RE) and mental

health (MH). For each concept, item scores were coded,

summed and transformed to a norm-based score with a

mean of 50 and standard deviation of 10 based on US

general population norms [18]. Two summary scores were

generated: physical component summary (PCS) and mental

component summary (MCS), which were similarly norm-

based. Self-reported overall health was derived from the

first SF-36v2 question ‘‘How would you rate your overall

health?’’ with answers ‘‘Excellent, very good, good, fair or

poor.’’

Data analysis

Descriptive statistics were used to characterize the sample

in terms of age, sex, marital status, level of education, self-

reported overall health, and number and types of chronic

medical conditions. Construct validity was tested by

assessing relationships between the Thai EQ-5D and SF-

36v2. The SF-36v2 was selected as the gold standard

against which the EQ-5D was tested, due to its widespread

use in clinical research [20–22], validity in the Thai pop-

ulation [6], and evidence of a relationship with the EQ-5D
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[23]. We hypothesized that, in general, mean SF-36v2

summary scores for participants reporting no problems for

any EQ-5D dimension (i.e., participants in perfect health)

would be higher than those for participants reporting some

or severe problems in one or more EQ-5D dimensions (i.e.,

participants not in perfect health) [24]. Specifically, we

expect to see that the difference in scores between partic-

ipants reporting problems for the EQ-5D dimensions

mobility, self-care, usual activities and pain/discomfort and

participants reporting no problems on these dimension,

would be greater on the SF-36v2 PF scale than on the SF-

36v2 MH scale [25]. Similarly, greater score differences

between participants reporting problems for the EQ-5D

dimension anxiety/depression and participants reporting no

problems were expected on the RE and MH scales of SF-

36v2 than on scales related to physical health. Finally,

mean SF-36v2 summary scores for participants reporting

no problems for any EQ-5D dimension were expected to be

higher than those for participants reporting problems [24].

Known-groups validity was tested with the following

hypotheses: Older people, females, participants who were not

married, those with a low level of education, and those with a

medical condition were expected to have lower EQ-5D index

scores [26–28]. It was also expected that scores decline with

an increasing number of chronic conditions (0, 1, 2 and 3 or

more chronic conditions) and poorer self-reported overall

health. Because males, participants with a high level of edu-

cation, and those living in an urban area were over-represented

in the sample, the capacity of the EQ-5D index scores to

discriminate between groups with varying self-reported

overall health was separately tested. Non-parametric analyses

(Mann–Whitney test for two groups and Kruskal–Wallis test

for more than two groups) were mostly performed except for

EQ-VAS scores, where parametric analyses (independent

sample t test for two groups and analysis of variance

(ANOVA) for more than two groups) were performed as the

distribution was normal. All data were analysed using the

statistical software SPSS package version 19.0. A two-tailed

p value\0.05 was considered statistically significant.

Results

Complete data for all EQ-5D dimensions and SF-36v2

subscales from 4,689 participants (96.7 %) were analysed.

The majority of participants were men (72.5 %), married or

co-habiting (74.4 %), completed at least vocational school

(87.0 %), had good or excellent self-reported health

(65.6 %), did not have any chronic medical conditions

(68.1 %) and mean (SD) age was 46 (8.3) years. The most

common chronic medical conditions in this cohort were

liver disease (11.3 %), arthritis (10.4 %) and diabetes

mellitus (6.7 %) (Table 1).

EQ-5D response

The EQ-5D index showed a considerable ceiling effect in

this sample, with 48.7 % of participants having an EQ-5D

index score of 1, representing perfect health (Table 2). The

Table 1 Characteristics of the study sample (n = 4,689)

Characteristic N %

Age group (years)

20–44 1,723 36.7

45–70 2,966 63.3

Sex

Male 3,400 72.5

Female 1,289 27.5

Marital status

Single 904 19.3

Married/co-habiting 3,488 74.4

Widowed 90 1.9

Divorced/separated 198 4.2

Missing 9 0.2

Education

\=high school 591 12.6

Vocational school 1,317 28.1

Bachelor 2,030 43.3

Master 705 15.0

Doctorate 26 0.6

Unknown 8 0.2

Missing 12 0.3

Geographic location

Urban 3,585 76.5

Rural 1,104 23.5

Self-reported overall health

Very good to excellent 428 9.1

Good 2,647 56.5

Fair 1,532 32.7

Poor 79 1.7

Missing 3 0.1

Number of chronic medical conditionsa

0 3,194 68.1

1 1,191 25.4

2 248 5.3

3? 56 1.2

Most common chronic medical conditionsa

Liver disease 531 11.3

Arthritis 486 10.4

Diabetes mellitus 314 6.7

Asthma 223 4.8

Coronary heart disease 72 1.5

Chronic kidney disease 65 1.4

Stroke 58 1.2

a From 12 chronic medical conditions as reported by participants
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mean EQ-5D index score was 0.841 (SD 0.173), the

median 1 (IQR 0.69 to 1) and the mean EQ-VAS score was

76.7 (SD 12.7) (Table 3).

Validity

Participants reporting some or severe problems for any of

the EQ-5D dimensions reported much lower SF-36v2

scores on all scales than those reporting no problems

(Table 2). As hypothesized, there was a greater score dif-

ference between participants reporting problems and those

reporting no problems in the EQ-5D dimension mobility on

the SF-36v2 PF scale (-8.6) than on the MH scale (-5.5).

Similarly, greater score differences were seen between

participants reporting problems for the EQ-5D anxiety/

depression dimension and those reporting no problems

on the SF-36v2 RE and MH scales (-7.6 and -11.1,

respectively), than all other scales. Finally, mean SF-36v2

summary scores for participants reporting problems for any

EQ-5D dimension were significantly lower than for those

participants reporting no problems.

Older people, females and those with a low level of

education had significantly lower EQ-5D index scores,

reflecting poorer HRQoL. No significant difference was

found in EQ-5D index scores between participants who

were married and those who were not. EQ-VAS scores

were only significantly lower for females compared to

males (Table 3). Mean EQ-5D index scores were signifi-

cantly lower (p \ 0.05) for persons with chronic heart

disease (0.806 vs. 0.842), chronic kidney disease (0.795 vs.

0.842), diabetes mellitus (0.801 vs. 0.844), arthritis (0.749

vs. 0.852), liver disease (0.807 vs. 0.845) and stroke (0.773

vs. 0.842). EQ-VAS scores were only significantly lower

for participants with stroke, diabetes mellitus and arthritis.

Table 2 Median SF-36v2 norm-based scores for participants with and without problems on individual EQ-5D dimensions

EQ-5D dimension N (%) PF RP BP GH VT SF RE MH PCS MCS

Mobility (MO)

No problems 3,872 (82.6) 50.4 55.6 49.5 47.6 53.8 51.9 55.7 52.9 51.9 52.1

With problemsa 817 (17.4) 41.8 50.1 44.4 40.2 50.8 46.4 50.6 47.4 45.5 47.9

Differenceb -8.6 -5.5 -5.5 -7.4 -3.0 -5.5 -5.1 -5.5 -6.4 -4.2

Usual activities (UA)

No problems 4,328 (92.3) 50.4 55.6 49.5 47.6 53.8 51.9 55.7 52.9 51.9 51.5

With problemsa 361 (7.7) 41.8 46.4 44.0 39.2 47.8 46.4 48.1 44.6 45.2 43.5

Differenceb -8.6 -9.2 -5.5 -8.4 -6.0 -5.5 -7.6 -8.3 -6.7 -6.5

Self-care (SC)

No problems 4,633 (98.8) 48.2 55.6 49.5 46.6 53.8 51.9 55.7 50.1 51.1 51.5

With problemsa 56 (1.2) 35.3 42.7 39.8 36.8 44.8 40.8 43.1 44.6 38.1 44.8

Differenceb -12.9 -12.9 -9.7 -9.8 -9.0 -11.1 -12.6 -5.5 -13.0 -6.7

Pain/discomfort (PD)

No problems 3,085 (65.8) 50.4 55.6 53.7 49.0 53.8 51.9 55.7 52.9 52.5 53.3

With problemsa 1,604 (34.2) 43.9 50.1 44.4 40.2 50.8 46.4 50.6 47.4 47.5 47.8

Differenceb -6.5 -5.5 -9.3 -8.8 -3.0 -5.5 -5.1 -5.5 -5.0 -5.5

Anxiety/depression (AD)

No problems 3,515 (75.0) 50.4 55.6 52.0 47.6 53.8 51.9 55.7 52.9 51.6 53.5

With problemsa 1,174 (25.0) 46.1 50.1 44.4 40.2 47.8 46.4 48.1 41.8 48.5 43.6

Differenceb -4.3 -5.5 -7.6 -7.4 -6.0 -5.5 -7.6 -11.1 -3.1 -9.9

Perfect healthc 2,282 (48.7) – – – – – – – – 51.5 54.0

No perfect healthd 2,407 (51.3) – – – – – – – – 47.5 47.4

Differenceb -4.0 -6.6

PF Physical functioning, RP role limitations due to physical health (role-physical), BP bodily pain, GH general health perceptions, VT vitality,

SF social functioning, RE role limitations due to emotional problems (role-emotional), MH mental health, PCS physical component summary,

MCS mental component summary
a Consists of participants reporting some and severe problems. The numbers of participants with severe problems on the EQ-5D were 5, 4, 10, 18

and 3 for MO, SC, UA, PD and AD, respectively
b Group comparisons using Mann–Whitney U test; all p values were \0.001
c Perfect health refers to an EQ-5D index score of 1
d No perfect health refers to an EQ-5D index score \1
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Both EQ-5D index and VAS scores declined when par-

ticipants had an increasing number of concurrent chronic

conditions (Table 4).

EQ-5D index and VAS scores were significantly lower

for participants with poorer self-reported health, in both

males and females, participants living in urban and rural

locations, and with a low and high level of education

(Table 5).

Discussion

It is well recognized that cultural differences in perceptions

of HRQoL exist [29]. Hence, it is important that the

validity and reliability of HRQoL measures be evaluated in

any given population [30]. To the best of our knowledge,

this is the first study to validate the Thai EQ-5D using Thai

preference weights in a large occupational population

sample rather than in a specific disease group. Construct

validity of the Thai EQ-5D in this population was sup-

ported with most a priori hypotheses being met, an

exception being the EQ-VAS scores which were not sig-

nificantly different for most socio-demographic groups.

The VAS was also less likely to show significant differ-

ences between participants with or without a specific

chronic medical condition. This may be explained by the

fact that the VAS is only a single question, which restricts

detection of small differences in health. However, VAS

scores did decline with an increasing number of concurrent

chronic conditions and were also significantly lower for

participants with poorer self-reported health, in both males

and females, and in participants with a low and high level

of education.

Up to 2011, the Japanese or UK value sets were applied

to transform health states into EQ-5D index scores for Thai

samples [10–14]. However, valuations of health states

could differ for people in different countries due to dif-

ferences in demographic backgrounds, social–cultural

values, and economic systems [29]. Thus, it is advisable to

use country-specific weights in a given country if available.

Just recently, Thai preference weights were established

from a national household survey in the Thai general

population by Tongsiri and Cairns [15], using the same

estimation methods as used in the original (UK) version

[12]. It was found that any departure from perfect health is

associated with a substantial decline in health state value,

with the effect more marked for Thailand than for other

countries [15]. Additional analysis for this study (not

reported here) confirmed that Thai EQ-5D index scores for

our population were on average 0.024 and 0.040 points

lower than EQ-5D index scores based on Japanese and UK

value sets, respectively, but all scores showed similar

patterns across socio-demographic groups and self-reported

health. Hence, the choice of preference weights is not

likely to affect the outcomes of this validity study, but a

different value set will lead to different EQ-5D index

scores. The Thai preference weights are now used in

several studies reporting HRQoL in specific medical

Table 3 Comparison of EQ-5D index and VAS scores for subgroups of participants with differing socio-demographic characteristics

EQ-5D index scorea EQ-VAS scoreb

N Mean (SD) Median

(25th–75th percentile)

N Mean (SD)

Full sample 4,698 0.841 (0.173) 1 (0.694–1) 4,350 76.7 (12.7)

Age \ 45 1,723 0.853 (0.163) 1 (0.707–1) 1,474 77.1 (12.9)

Age C45 2,966 0.834 (0.177) 1 (0.694–1) 2,876 76.4 (12.6)

p value \0.001 0.080

Male 3,400 0.855 (0.170) 1 (0.707–1) 3,148 77.0 (12.4)

Female 1,289 0.805 (0.176) 0.726 (0.677–1) 1,202 75.8 (13.3)

p value \0.001 0.006

Married/living with partner 3,488 0.841 (0.174) 1 (0.694–1) 3,277 76.8 (12.5)

Not married 1,192 0.843 (0.169) 1 (0.694–1) 1,064 76.4 (13.2)

p value 0.50 0.435

High educationc 2,761 0.849 (0.169) 1 (0.694–1) 2,518 76.7 (12.5)

Low education 1,908 0.830 (0.177) 0.766 (0.694–1) 1,813 76.7 (12.8)

p value \0.001 0.955

a Group comparisons using Mann–Whitney U test
b Group comparisons using independent sample t test
c High education consists of participants who attained a bachelor, master or doctorate degree
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conditions [31, 32]. Since other studies have either used

different value sets [14] or different patient populations

[10, 31, 32], a comparison of Thai EQ-5D index scores

between studies is complex and often inappropriate.

A number of limitations should be considered when

interpreting the study findings. First, the study sample is

not representative of the general Thai population. People

aged 60 years and over were not represented, females were

underrepresented, and people with a higher education and

living in urban areas were overrepresented. The fact that

EQ-5D index scores\0.69 were not observed suggests that

severely ill persons were also underrepresented in this

sample. This may have been due to a healthy worker effect.

Those who had significant health problems may not have

entered the workforce. Also, the EQ-5D asks respondents

to describe and rate their health on the day of the interview.

Workers who were severely ill may not have been able to

attend the interview. Nonetheless, the Thai EQ-5D was

able to discriminate between gender, geographic locations

and education levels, providing evidence for its use in the

general population. Readers who intend to extrapolate

mean EQ-5D index scores found in this study to other

settings should take care to use weighted mean scores.

Second, self-reported survey data were used to identify

chronic conditions and, if inaccurate, this can potentially

threaten the validity of study findings. Studies suggest self-

report is fairly reliable for life-threatening, acute-onset

conditions (e.g., stroke) and conditions requiring ongoing

management (e.g., diabetes and hypertension), and less

reliable for conditions such as asthma and depression, but

results are inconclusive [33–36]. Since most conditions

identified in this study population are acute onset or require

Table 4 Comparison of EQ-5D index and VAS scores for subgroups of participants with chronic medical conditions

EQ-5D index scorea EQ-VASb

N Mean (SD) Median

(25th–75th percentile)

N Mean (SD)

Number of chronic medical conditions

0 3,197 0.860 (0.165) 1 (0.726–1) 2,953 77.5 (12.5)

1 1,191 0.810 (0.178) 0.766 (0.677–1) 1,108 75.0 (12.8)

2 248 0.773 (0.187) 0.726 (0.605–1) 237 74.4 (12.6)

3? 56 0.689 (0.191) 0.672 (0.573–0.756) 52 71.6 (15.1)

p value \0.001 \0.001

Liver disease 531 0.807 (0.179) 0.739 (0.677–1) 499 76.1 (11.8)

Without 4,158 0.845 (0.171) 1 (0.694–1) 3,851 76.7 (12.8)

p value \0.001 0.288

Arthritis 486 0.749 (0.186) 0.694 (0.605–1) 461 74.1 (13.5)

Without 4,203 0.852 (0.168) 1 (0.694–1) 3,889 77.0 (12.5)

p value \0.001 \0.001

Diabetes mellitus 314 0.801 (0.186) 0.726 (0.667–1) 301 72.0 (12.9)

Without 4,375 0.844 (0.171) 1 (0.694–1) 4,049 77.0 (12.6)

p value \0.001 \0.001

Asthma 223 0.823 (0.179) 0.766 (0.694–1) 206 75.3 (11.9)

Without 4,466 0.842 (0.172) 1 (0.694–1) 4,144 76.7 (12.7)

p value 0.10 0.128

Coronary heart disease 72 0.806 (0.193) 0.753 (0.653–1) 71 75.3 (13.3)

Without 4,617 0.842 (0.172) 1 (0.694–1) 4,279 76.7 (12.7)

p value 0.10 0.355

Chronic kidney disease 65 0.795 (0.174) 0.726 (0.677–1) 63 77.1 (13.7)

Without 4,624 0.842 (0.173) 1 (0.694–1) 4,287 76.6 (12.6)

p value 0.02 0.754

Stroke 58 0.773 (0.209) 0.726 (0.605–1) 58 73.2 (15.5)

Without 4,631 0.842 (0.172) 1 (0.694–1) 4,292 76.7 (12.6)

p value 0.009 0.037

a Group comparisons for EQ-5D index scores using Mann–Whitney U test or Kruskal–Wallis test, where applicable
b Group comparison for EQ-5D VAS scores using t test or ANOVA, where applicable
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ongoing management, and surveys were checked for

completeness by a health professional, we are confident

that our data are sufficiently accurate for the purpose of this

study. Finally, since to date only one survey per participant

included both the EQ-5D and SF-36v2, we could not

evaluate the test–retest reliability and responsiveness of the

Thai EQ-5D in this population.

In conclusion, this paper has expanded the evidence

base for the use of the Thai EQ-5D beyond clinical

populations. Further research on the reliability and

responsiveness of the Thai EQ-5D in the general popula-

tion is recommended.
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p value \0.001 \0.001

High education

Excellent 278 0.922 (0.138) 1 (0.766–1) 249 87.8 (9.5)

Good 1,524 0.876 (0.158) 1 (0.726–1) 1,389 79.3 (10.6)

Fair 909 0.790 (0.174) 0.726 (0.677–1) 833 70.1 (12.1)

Poor 48 0.723 (0.182) 0.694 (0.613–1) 45 55.2 (19.1)

p value \0.001 \0.001

Low education

Excellent 148 0.915 (0.148) 1 (0.766–1) 140 85.0 (9.8)

Good 1,110 0.862 (0.167) 1 (0.726–1) 1,049 78.9 (11.3)

Fair 619 0.761 (0.175) 0.726 (0.635–1) 593 71.6 (12.3)

Poor 30 0.629 (0.137) 0.605 (0.538–0.694) 30 60.1 (15.1)

p value \0.001 \0.001

Urban

Excellent 321 0.920 (0.137) 1 (0.766–1) 292 86.9 (9.7)

Good 1,991 0.874 (0.161) 1 (0.726–1) 1,825 79.3 (10.8)

Fair 1,202 0.781 (0.174) 0.726 (0.667–1) 1,112 70.7 (12.5)

Poor 68 0.684 (0.166) 0.686 (0.573–0.726) 65 56.7 (18.3)

p value \0.001 \0.001

Rural

Excellent 107 0.920 (0.152) 1 (1–1) 99 86.6 (9.5)

Good 656 0.856 (0.164) 1 (0.726–1) 626 78.6 (11.3)

Fair 330 0.768 (0.175) 0.726 (0.667–1) 317 70.9 (11.2)

Poor 11 0.695 (0.203) 0.605 (0.546–0.847) 11 58.6 (13.4)

p value \0.001 \0.001

a Group comparisons for EQ-5D index scores using Kruskal–Wallis test
b Group comparison for EQ-5D VAS scores using ANOVA
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