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Background: Cross-culturally adapted questionnaires may not be comparable to their original version.

Objects: To examine concurrent validity of two health-related quality of life (HRQOL) instruments for the Korean versions of EuroQOL-5 Dimension (EQ-5D) and the abbreviated version
of the World Health Organization Quality of Life (WHOQOL-BREF) instrument.

Methods: A total of 139 cancer survivors from two rehabilitation institutes was recruited. All
participants were registered for palliative rehabilitation care. Both instruments were concurrently administered by health care providers following the second bout of the rehabilitation
cares. Rasch partial credit model and Spearman’s correlation analysis were used to investigate:
1) dimensionality, 2) hierarchical item difficulty, and 3) concurrent validity using correlations
between two instruments.
Results: For the WHOQOL-BREF, all items except negative feeling, pain, dependence of medical aid, were found to be acceptable, while all items of EQ-5D were acceptable. There was
an evidence of negative correlations between EQ-5D and 4 domains of WHOQOL-BREF. Two
correlations were strong (EQ-5D vs. physical health domain, ρ = –0.610, 95% CI = –0.716
to –0.475) and moderate (EQ-5D vs. psychosocial domain, ρ = –0.402, 95% CI = –0.546 to
–0.236). Other two correlations were weak (EQ-5D vs. social relationship and environmental
domains, ρ = –0.242, 95% CI = –0.401 to –0.075 and ρ = –0.364, 95% CI = –0.514 to
–0.207, respectively). Item difficulty calibrations of the two measurements were ranged from
–0.84 to 0.86 for the EQ-5D and –1.07 to 1.06 for the WHOQOL-BREF.

Conclusion: The study provides some supports for the concurrent validity of the two Korean
versions of HRQOL instrument, with evidences of weak to strong correlations between the EQ5D and four domains of the WHOQOL-BREF applied to various cancer survivors. Additionally,
the cancer survivors appeared to have more of a tendency to view the EQ-5D items as being
slightly more challenging than the WHOQOL-BREF items.

INTRODUCTION

over time in a suitable manner. The issue appears to be critical
when creating cross-cultural adapted versions of the HRQOL

Palliative care for cancer survivors is now being practiced in

instrument. The transposition of the instrument from its origi-

many clinical settings across the world and is generally focus-

nal cultural context is commonly unsuccessful because of cul-

ing on their adaptations to such overwhelming circumstances

tural distinctions [7-9].

[1-4]. The adaptations include sustainable efforts, such as pal-

With almost endless array of cross-culturally adapted

liative rehabilitation care (PRC), to draw positive impact on

patient-reported outcome (PRO) measures to determine the

health-related quality of life (HRQOL) in the course of terminal

impact on HRQOL status resulting from cancer-related condi-

illness. In fact, recent evidences also proved that PRC enhances

tions, the abbreviated version of the World Health Organiza-

the quality of life (QOL) of cancer survivors [5,6]. It is essential

tion Quality of Life (WHOQOL-BREF) developed by the World

to determine how the PRC impacts the HRQOL of the survivors

Health Organization Quality of Life (WHOQOL) Group is the

and how optimally measure the variations in HRQOL status

most widely accepted generic version of assessment for the
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purpose [10-14]. The WHOQOL-BREF focuses on a need for

(i.e., when challenging items were not closely match to respon-

a genuinely international measure of QOL and the holistic as-

dents with low levels of HRQOL), this may result in the error

pects of individual’s well-being, which is originally designed

[27]. Several authors call for a methodology to overcome the

for various populations with a wide range of HRQOL status

psychometric deficits [26,27,31]. The authors provide convinc-

[12,15,16]. The WHOQOL-BREF contains a total of 26 test

ing arguments to support item level investigation on resolving

items with two items for general QOL/satisfaction of health

those limitations by directly scrutinizing individual items rather

and 24 items for measuring four domains (i.e., physical, psy-

than the instrument as a whole.

chological, social relationships and environmental). EQ-5D

To overcome the drawbacks of the existing CTT-based

is also well-known for being a reliable and valid measures

measures, many authors encouraged using item response

with less number items than other HRQOL measures [17-20].

theory (IRT) in evaluating and developing HRQOL measures for

These generic PRO measures representing the HRQOL have

cancer-related investigations. This methodology has increas-

been proven to be reliable and valid. These HRQOL measures

ingly been used to develop and validate versions of the HRQOL

are not primarily designed to estimate the patient’s views of

instrument [32-37]. In contrast to CTT-based measure which

their HRQOL status under specific conditions such as cancer

primarily focuses on the instrument as a whole, IRT model fo-

condition, WHOQOL-BREF and EQ-5D measures have been

cuses on individual items within the instrument. Through the

applied to cancer survivor groups and cross-culturally adapted

item-level exploring on measurement qualities of HRQOL mea-

with many other languages [8,10,21,22]. Although there is a

sures, one can estimate the probability that a cancer survivor

little consensus on how to maintain psychometric properties

will select a particular rating of the item. For example, cancer

of their original version when creating cross-culturally adapted

survivors with low status of HRQOL would likely to endorse

versions of it, these two instruments are increasingly being

‘not at all’ on less challenging items, while cancer survivors

used in other disease groups [23-26]. While originally designed

with higher status of HRQOL would likely to select ‘very much’

to approximate HRQOL status for being applicable cross cul-

on more challenging items. The item difficulties produced by

turally, versions of it often fail to maintain optimal psychomet-

item-level analysis (i.e., Rasch analysis, one-parameter IRT

ric properties such as dimensionality [8,23,24,26,27].

model) can serve as a means of validating the structure of the

Most, if not all, scores from the classical test theory (CTT)-

measures.

based instrument typically lead to ceiling or floor effects when

The purposes of this study are to investigate; 1) dimensional-

imprecisely applied to various disease populations [27,28].

ity, 2) hierarchical item difficulty continuum, and 3) compari-

Ceiling effects commonly occur when measures are not chal-

sons between Korean versions of WHOQOL-BREF and EQ-

lenging enough for respondents’ capability. For example, if

5D applied on various cancer survivors undergoing palliative

items of a HRQOL instrument are too easy to be viewed by

rehabilitation cares.

cancer survivors, the outcome scores will not increase for the
survivors who may have improved from the palliative care.

MATERIALS AND METHODS

Consequently, this type of problem often results in type II errors [29]. That is, false-negative rate is large among those

1. Instrumentation

scores in the upper extreme of the HRQOL measure [30].

The Korean version of WHOQOL-BREF used in the pres-

Likewise, floor effects may occur when items of a HRQOL

ent study was validated by Min et al. [38]. Twenty-six items

measure are impossible to be challenged for a group of can-

are rated on a five-point frequency of experience rating scale

cer survivors. In general, questionnaires do not have adequate

ranging from 1 (not at all) to 5 (completely) with respect to the

breadth for the trait being measured and capability of cap-

past two weeks following the palliative rehabilitation care pro-

ture any increment of health-related status [27,29]. Moreover,

vided by the institutions. Since higher scores indicate higher

these psychometric deficits can be arisen from any unmatched

status of HRQOL, item 3, 4 and 26 are reversely scored (i.e.,

distinction between instrument items and test takers. For ex-

negatively phrased). That is, item 3 ‘to what extent do you feel

ample, when challenging items of the HRQOL are administered

that physical pain prevents you from doing what you need to

to cancer survivors with low status of HRQOL or vice versa

do’ indicates lower status of HRQOL when rated with 5. Thus,
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higher score for those three items indicates lower status of

and Welfare, Woosong University (approval No. 1041549-

HRQOL for the survivors. The original WHOQOL-BREF con-

190114-SB-70).

tains a total of 24 items grouped into four domains: 1) physical
health (P), 2) psychosocial (Psy), 3) social relationship (S), and
4) environmental domain (E).

3. Data Analysis
Scores were analyzed with Winsteps software program ver-

The Korean version of EQ-5D measure used in the study was

sion 3.57.2 (Winsteps.com, Chicago, IL, USA) using partial

validated by Kim et al. [39]. The EQ-5D has five domains of

credit model for: 1) fit statistics for dimensionality, 2) item dif-

HRQOL: 1) mobility, 2) self-care, 3) usual activities, 4) pain/

ficulty calibrations. The goodness of fit for the Rasch model

discomfort, and 5) depression/anxiety. Five items are rated

application describes how well a particular item fits the Rasch

on five categories of severity in each domain. The score can

model. The criteria for fit statistics were determined by Fox

be converted into an index score by applying health prefer-

and Bond’s suggestion, where mean squares are (MnSq) ≥ 1.4

ence weights elicited from a general population. This index

and ≤ 0.6 [40]. If fit statistics of items are out of ranges, it was

score ranging from 0 to 1 can provides insight into ways to

considered to be misfit, which is an indication that the par-

determine the status of HRQOL. For the direct comparison to

ticular item or survivor may responded in unexpected ways.

four domains of WHOQOL-BREF score, total raw score of the

Rasch model transform raw scores into the estimate of per-

EQ-5D was used. Thus, higher score indicates higher status

son ability (i.e., levels of HRQOL) and item difficulty (i.e., more

of HRQOL. Two Korean versions of WHOQOL-BREF and EQ-

or less challenging) in a log odd unit scale (i.e., logit). Logits

5D were concurrently administered upon the last entry of the

are logarithmic transformation of item and person scores into

second bout of palliative rehabilitation care at the institutions

interval scales, which based on the ratio of the probability

(i.e., WHOQOL-BREF was administered immediately after EQ-

of success over failure on an item at a particular category

5D instrument in the questionnaire set).

response. Items that are of greater challenge receive higher
calibrations, while items that are of less challenge receive

2. Subjects

lower calibrations. By estimating the probability of selecting

A total of 142 subjects were recruited from April 16, 2018

a particular rating for an individual item, Rasch model yields

to February 20, 2020 at two institutions, Busan and Daejeon,

invariant item difficulty calibration. As test items are presented

Republic of Korea. All appropriate cancer survivors undergo-

in order of item difficulty, one can logically expect that easy

ing palliative rehabilitation care at the institutions were intro-

items require less challenges, while difficult items require more

duced with detail information of the study including informed

challenges. Hence, either health care professionals or the sur-

consent and the conflict of interests not influencing the qual-

vivors can get a general sense of which domain of HRQOL in-

ity care of current palliative rehabilitation care regardless of

strument is having difficulty with. This logical decision-making

participating in the study. The survivors were eligible if diag-

procedure can be taken into consideration in the process of

nosed with potentially curable cancer conditions within the

palliative rehabilitation care.

last one year. A total of 142 subjects initially joined and signed

IBM-SPSS statistics-version 25 was used to compute descrip-

informed consent for the present study. Answers from three

tive statistics and Spearman’s correlation analysis. The Spear-

subjects were excluded from the analyses due to incomplete

man’s rank test was used to estimate correlation coefficients

data. Of the 139 completed both measures, more than 42 per-

(Spearman’s rho, ρ) between scores of EQ-5D and 4-domains

cent were male (n = 59) and less than 58 percent were female (n

of WHOQOL-BREF. The correlation analysis was to exam-

= 80) with an average age of 61.8 ranged from 35 through 88

ine the concurrent validity of two translated versions of the

years of age. More than thirty percent of the subjects (n = 42)

HRQOL instrument from the palliative rehabilitation program

were diagnosed with breast cancer and less than 70 percent

for cancer survivor data in order to understand its potential use

(n = 97) were diagnosed with various cancers (i.e., cancers on

in the Korean context. The 95% confidence intervals (CIs) were

colon, lung, stomach, pancreas, kidney, liver, ovary, lymphatic

estimated by bootstrapping method with 1,000 iterations. The

system-related, tonsil, bile duct, and brain). The study was ap-

degree of correlations was interpreted as: 0–0.19 = very weak,

proved by the Institutional Review Board of College of Health

0.20–0.39 = weak, 0.40–0.59 = moderate, 0.60–0.79 = strong,
www.ptkorea.org
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EQ-5D and –1.07 to 1.06 for the WHOQOL-BREF.

and 0.80–1.0 = very strong relationship [41].

Concurrent validity between the EQ-5D and the WHOQOLBREF at a cross-sectional data point was assessed using scat-

RESULTS

terplots and Spearman’s rank test to estimate correlation coefAs an initial means in determining the dimensionality of two

ficients (Spearman’s rho, ρ). Table 3 presents the correlation

HRQOL instruments, fit statistics were examined with the cri-

coefficients between scores of the EQ-5D and the 4 domains

terion of misfit. Table 1 presents item measures (i.e., item dif-

(i.e., physical health, psychosocial, social relationship, and en-

ficulty calibrations), Infit/outfit statistics and Z score standard-

vironmental domains) of WHOQOL-BREF instrument. There was

ized for 24 items of WHOQOL-BREF except for two general

an evidence of negative correlations between the EQ-5D and

items. All items, except three items of ‘negative feeling’, ‘pain’,

four domains of WHOQOL-BREF, which were statistically sig-

‘dependence of medical aids’, exhibit acceptable fit statistics

nificant at p = 0.01. One was strong (EQ-5D vs. physical health

(Table 1). Table 2 presents that all five items of EQ-5D present

domain, ρ = –0.610, 95% CI = –0.716 to –0.475) and moderate

acceptable fit statistics (Table 2). Item difficulty calibrations of

(EQ-5D vs. psychosocial domain, ρ = –0.402, 95% CI = –0.546 to

the two measurements were ranged from –0.84 to 0.86 for the

–0.236). Two correlations were weak (EQ-5D vs. social relation-

Table 1. Fit statistics of the WHOQOL-BREF in descending order of difficulty
Items

Difficulty (logits)

WHOQOL 26 Negative feeling (Psy)
WHOQOL 12 Financial support (E)
WHOQOL 14 Leisure activity (E)
WHOQOL 18 Work capacity (P)
WHOQOL 3 Pain (P)
WHOQOL 10 Energy for daily life, 1.83 (P)
WHOQOL 11 Bodily image (Psy)
WHOQOL 5 Positive feeling (Psy)
WHOQOL 13 Accessibility of information (E)
WHOQOL 16 Sleep and rest (P)
WHOQOL 21 Sexual activity (S)
WHOQOL 8 Security (E)
WHOQOL 9 Physical environment (E)
WHOQOL 15 Mobility (P)
WHOQOL 17 Activities of daily living (P)
WHOQOL 7 Concentration (Psy)
WHOQOL 19 Self-esteem (Psy)
WHOQOL 4 Dependence of medical aids (P)
WHOQOL 6 Personal belief (Psy)
WHOQOL 22 Social support (S)
WHOQOL 20 Personal relationship (S)
WHOQOL 23 Home environment (E)
WHOQOL 25 Transport (E)
WHOQOL 24 Health care (E)

1.06
0.72
0.69
0.64
0.58
0.50
0.40
0.29
0.17
0.15
0.12
0.10
–0.01
–0.04
–0.07
–0.13
–0.19
–0.41
–0.56
–0.60
–0.71
–0.80
–1.00
–1.07

Infit MnSq
2.29
1.10
1.13
0.95
2.88
0.83
0.80
0.79
0.79
1.09
0.75
0.63
0.65
1.03
0.64
0.84
0.64
1.83
0.99
0.76
0.66
0.73
0.65
0.77

ZSTD
8.5
1.0
1.2
–0.5
9.9
–1.6
–1.9
–2.0
–2.0
0.8
–2.4
–3.8
–3.6
0.3
–3.6
–1.5
–3.6
6.0
0
–2.3
–3.4
–2.6
–3.4
–2.1

Outfit MnSq
2.59
1.09
1.11
0.93
3.11
0.83
0.80
0.80
0.78
1.10
0.76
0.63
0.65
1.02
0.65
0.86
0.64
1.98
1.00
0.77
0.66
0.75
0.66
0.76

ZSTD
9.9
0.8
1.0
–0.6
9.9
–1.6
–1.9
–1.9
–2.1
0.9
–2.3
–3.8
–3.5
0.2
–3.6
–1.3
–3.7
6.9
0.1
–2.2
–3.3
–2.3
–3.3
–2.2

WHOQOL-BREF, abbreviated version of the World Health Organization Quality of Life; MnSq, mean square standardized residuals; ZSTD, Z score standardized; Psy, psychosocial domain; E, environmental domain; P, physical heath domain; S, Social Relationship domain.

Table 2. Fit statistics of the EQ-5D in descending order of difficulty
Items
EQ-5D 5 anxiety/depression
EQ-5D 3 usual activities
EQ-5D 4 pain/discomfort
EQ-5D 2 self-care1
EQ-5D 1 mobility

Difficulty (logits)

Infit MnSq

ZSTD

Outfit MnSq

ZSTD

0.86
0.17
0.00
–0.19
–0.84

1.15
0.78
0.92
0.94
1.21

1.3
–1.9
–0.6
–0.4
1.7

1.13
0.77
0.93
0.90
1.19

1.1
–2.0
–0.5
–0.8
1.5

EQ-5D, EuroQOL-5 dimension; MnSq, mean square standardized residuals; ZSTD, Z score standardized.
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Table 3. Spearman’s correlation coefficients between scores of EQ-5D and 4 domain scores of WHOQOL-BREF
HRQOL Instruments
and Domains
EQ-5D

WHOQOLPhysical Health

WHOQOLPsychosocial

WHOQOLSocial Relationship

WHOQOLEnvironmental

–0.610**
(–0.716 to –0.475)

–0.402**
(–0.546 to –0.236)
0.580**
(0.431 to 0.705)

–0.242**
(–0.401 to –0.075)
0.477**
(0.326 to 0.616)
0.561**
(0.417 to 0.671)

–0.364**
(–0.514 to –0.207)
0.575**
(0.432 to 0.698)
0.705**
(0.599 to 0.790)
0.555**
(0.432 to 0.674)

WHOQOL-Physical Health
WHOQOL-Psychosocial
WHOQOL-Social Relationship

15

10

5

0
5

10

15

20

25

Psychosocial domain of WHOQOL-BREF

20

20
18
15
13
10
8
5

10

EQ-5D

20

15

10

5

0
5

10

15

15

20

25

20

25

EQ-5D

20

25

EQ-5D

Environmental domain of WHOQOL-BREF

Social relationship domain of WHOQOL-BREF

Physical health domain of WHOQOL-BREF

Values are presented as Spearman's correlation coefficient (95% confidence intervals). EQ-5D, EuroQOL-5 dimension; WHOQOL-BREF, abbreviated version of the World Health Organization Quality of Life. **p < 0.01.

20

15

10

5

0
5

10

15
EQ-5D

Figure 1. Scatter plots of the relationship between EQ-5D and three domain scores of WHOQOL-BREF. A midline parallel to the x-coordinates in the graph
represents median value of the domain score. EQ-5D, EuroQOL-5 dimension; WHOQOL-BREF, abbreviated version of the World Health Organization
Quality of Life.

ship/environmental domains, ρ = –0.242, 95% CI = –0.401 to
–0.075 and ρ = –0.364, 95% CI = –0.514 to –0.207, respectively).

DISCUSSION

Correlations among four domains of WHOQOL-BREF were

The study provides some supports for the concurrent valid-

moderate to strong (0.477 to 0.705). All correlations were statis-

ity of the two Korean versions of HRQOL instrument, with

tically significant at p = 0.01. Scatter plots showing the relation-

evidence of weak to strong correlations between the EQ-5D

ship between the EQ-5D and three domains are presented in

and four domains of the WHOQOL-BREF. Although there was

Figure 1.

an evidence of strong correlation between the two instruments
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(i.e., EQ-5D and physical health domain), correlations with

patterns to test items are presented in order of the item dif-

other domains are ranged from moderate to weak. A surpris-

ficulty hierarchy [40]. By inspecting the responses in relation

ing finding in the study was that the EQ-5D appeared to be

to a cancer survivor’s HRQOL level, one can logically guess the

negatively correlated with all four domains of the WHOQOL-

next level of HRQOL. For example, it would be expected that

BREF. Although these two instruments are created on based on

anxiety/depression item of EQ-5D would logically be more

the same underpinning theoretical framework, two scores are

challenging than mobility item when a cancer survivor is hav-

negatively correlated. This negative correlation is of concern.

ing challenge on mobility. Empirically, cancer survivors may

First, why is there a difference across two instruments? Which

not rate with higher ratings on mobility (i.e., less challeng-

instrument is more valid? Several reasons can be postulated for

ing item) and lower ratings on anxiety/depression (i.e., more

the two scores to be negatively correlated. This was likely due

challenging item). Therefore, one can get a general idea of a

to the use of inadequately translated versions of the instru-

cancer survivor’s overall performance the next level of HRQOL

ments. Thus, few authors provided reasonable suggestions to

level.

use appropriate procedures when developing cross-culturally

The study used data from institution-based cohort of various

adapted versions of instruments [24,28]. The procedures

cancer survivors recruited from urban areas in Republic of Ko-

should include qualitative and quantitative validation methods

rea. Although interferences that can be drawn from this type

rather than quantitative approach only [24,25]. Also, there may

of observational study are limited by selection bias, clinical

be psychosocial reasons for the survivors to be inconsistent

database from multicenter may compensate the data quality to

on the responses to WHOQOL-BREF questions. Three items

address issues related to the potential bias [41,42]. The study

of WHOQOL-BREF (i.e., items of negative feeling, pain, and

was originally designed to include four institutions, enabling

dependence of medical aid) are negatively phrased, while the

overcoming the bias to validate those instruments. However,

EQ-5D questions are positively phrased. In fact, those three

only two institutions were actually participated because those

items showed erratic response patterns with high fit statis-

two institutions were operating active palliative rehabilitation

tics. Negative correlations between these similar instruments

programs. Limitations of the study include; 1) limited sample

in the study might have reflected the inadequately translated

size cannot produce a positive result on this validation study.

phrases and psychosocial reasons of misinterpreting test items

However, as more clinically-driven data accrued, the future

[28,29,34].

study with acceptable sample size can provide more insight

Rasch fit statistics based on the probability of getting a rat-

into the validation on psychometric properties of cross-cul-

ing on an item can be used to determine whether a particular

turally adapted versions of HRQOL measurement. Additionally,

item falls within a latent trait being measured (i.e., domain

medical conditions of various cancer survivors participated in

or construct). For the fit statistic determination, mean square

the study might have led to response bias which happens on

value is the unstandardized form of fit statistics, which is mean

the validity of structured interview or questionnaire.

of the squared residual for the item. The residual values represent the difference between the theoretical expectation of

CONCLUSIONS

the item estimated by Rasch model and the item performance
from actual data. Thus, one can examine to determine the

The study using Item level analysis provides some support

dimensionality of instrument. The study results on fit statistic

for the concurrent validity of the cross-culturally adapted ver-

analysis showed acceptable for EQ-5D, while three items of

sion of EQ-5D and WHOQOL-BREF. The correlations between

WHOQOL-BREF were out of range (i.e., if MnSq < 0.6 or > 1.4

scores of EQ-5D and four domain scores of WHOQOL-BREF

based on Bond and Fox’s suggestion). Those three items ap-

were ranged from strong to weak relationships. However, there

peared to have dimensionality issue within the instrument as

was an evidence of negative relationship between two well-

well as negative correlation between EQ-5D and four domain

known HRQOL instruments. This finding reinforces the impor-

scores of WHOQOL-BREF.

tance of; 1) negatively phrased items and 2) thus, inadequately

Rasch model also can provide valuable insight into the con-

translated the phrases for the particular items (i.e., negative

cept of item difficulty in which the cancer survivor’s response

feeling, pain, and dependence of medical aid items) within
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those instruments. Other than those three erratically respond-

9. Caplan N, Robson H, Robson A, Kelly M, Wilkes G. Changes in

ed items, all items of the EQ-5D and WHOQOL-BREF were

health-related quality of life (EQ-5D) dimensions associated

acceptable in regards to fit statistics and hierarchical order of

with community-based musculoskeletal physiotherapy: a
multi-centre analysis. Qual Life Res 2018;27(9):2373-82.

item difficulty.

10. Suárez L, Tay B, Abdullah F. Psychometric properties of the
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