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Abstract
Purpose To determine the psychometric properties and performance of Malay and English versions of the EQ-5D-5L 
descriptive instrument in the general Malaysian population.
Methods 1137 members of the Malaysian general public were sampled in this national study. Respondents were recruited by 
quota sampling of urbanicity, gender, age, and ethnicity. In face-to-face interviews, respondents first answered the EQ-5D-5L 
questionnaire administered using the EQ-Valuation Technology software, and then completed the EQ-5D-3L questionnaire 
on paper. A subgroup of the respondents were given paper form of EQ-5D-5L for completion within 2 weeks for test–retest 
reliability. Ceiling effects, response redistribution, informativity, and convergent validity were compared between EQ-5D-5L 
and ED-5D-3L separately by Malay and English language versions.
Results The proportion of ‘full health’ responses (11111) drastically decreased by 25.55% and 15.74% in the Malay and 
English language versions indicating lower ceiling effects in EQ-5D-5L. Inconsistencies from response redistribution was 
below 6% for all dimensions across languages. The measure of relative informativity was comparatively higher in EQ-5D-5L 
than in EQ-5D-3L in both language versions, with the exception of dimensions mobility and pain/discomfort in the English 
version. Convergent validity in terms of correlation with EQ-VAS was relatively better for EQ-5D-5L dimensions, with pain/
discomfort of the Malay version having the strongest correlation (|r| = 0.37). Also, reliability testing revealed moderate to 
poor agreements on all 5L dimensions.
Conclusions EQ-5D-5L fared better in terms of psychometric performance compared to EQ-5D-3L for both language ver-
sions. This encourages the application of the EQ-5D-5L in health-related research in Malaysia.
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Introduction

The EQ-5D instrument is one of the most frequently used 
patient-reported outcome measures (PROMs) available 
today and is the recommended PROM tool by many health 
authorities such as the National Institute for Health and Care 
Excellence (NICE) in the UK. As the name suggests, the 
EQ-5D measures health in five dimensions, namely mobil-
ity, self-care, usual activities, pain/discomfort, and anxiety/
depression [1].

First introduced in the early 90s with three severity lev-
els (no problem, some problem, extreme problem, known 
as EQ-5D-3L), the EQ-5D has been applied in a variety of 
settings for purposes of economic evaluations and health 
monitoring of patient groups. Experience has demonstrated 
that ceiling effects and low descriptive richness may be the 
limiting factors of the EQ-5D descriptive system. Subse-
quently, a newer, five-level version (EQ-5D-5L) was initi-
ated in 2005 [2] to counter the earlier mentioned limitations.

The availability of both the EQ-5D-3L and EQ-5D-5L for 
use has allowed for head-to-head comparisons between the 
two versions in terms of psychometric properties. From the 
earliest published study in 2008 [3] involving Dutch panel 
members valuing both their own health and hypothetical 
disease states to the latest studies in 2017 involving Hun-
garian psoriasis patients [4] and Greek general population 
[5] describing their personal health, these studies help to 
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quantify ceiling effects and information richness in the cur-
rent setting and the benefits (if any) of using either instru-
ments. Variability has been frequently reported in the pre-
vious studies, potentially due to differences in population 
demographics and socioeconomic background [6]. To date, 
there is no similar study conducted in the Malaysia setting, 
with studies mainly focusing on the use of EQ-5D-3L in 
health-related research.

In Malaysia, the EQ-5D-3L instrument has been validated 
[7] both in the general population and in the patient group 
setting. Results from these studies reveal prominent ceiling 
effects, especially when used in the general population [8, 
9]. Despite this, the latter is still more commonly reported 
in scientific work [7] in the Malaysian setting. This could 
partially be due to the lack of EQ-5D-5L psychometric valid-
ity evidence in Malaysia for its application in both general 
population [8] and disease-specific setting. Importantly, the 
availability of a validated EQ-5D-5L descriptive system will 
function as an additional patient-reported outcome measure 
alternative, whether in terms of gauging population health or 
even obtaining a quick overview of a patient’s health status 
for monitoring or evaluation purposes.

The exploration of psychometric properties of EQ-5D-5L 
is warranted in the Malaysian population. Therefore, the 
objective of this study is to compare the psychometric per-
formance of the EQ-5D-5L descriptive system with EQ-
5D-3L of the Malay and English versions in terms of conver-
gent validity, response redistribution, informativity, ceiling 
effects, and also the EQ-5D-5L questionnaire’s test–retest 
reliability.

Methods

This study is part of a larger EQ-5D-5L valuation initiative 
to obtain utility values of the Malaysian population. Ethics 
approval has been granted by the Malaysia Medical Research 
& Ethics Committee (ID NMRR-13-1377-18574).

Sampling and recruitment

In the valuation study, a sample size of 1000 was recom-
mended as part of the computer-assisted EQ-Valuation Tech-
nology (EQ-VT) experimental design [10] employed. Quota-
based sampling by age, gender, ethnicity, and area of living 
(urban/rural) was carried out based on the 2010 Malaysian 
National Census [11]. Malaysians aged 18 and above who 
could speak or write in English or Malay met the inclusion 
criteria. However, those with low cognitive ability or unable 
to understand instructions were excluded from the study. The 
non-formal assessment of cognitive ability of using body 
language cues was based on the judgement of the trained 

interviewers (from pharmacy and medicine backgrounds) 
during respondent recruitment and interview process.

Malay and English were chosen for this study, as these 
are the two most frequently spoken languages in Malaysia. 
Malay is the official and national language of Malaysia, 
while English is widely used in teaching many subjects at 
secondary and tertiary levels. Additionally, Malay and Eng-
lish are both compulsory subjects taught in schools from 
ages 7 to 17.

A convenience sample of respondents was acquired at 
targeted population gathering points (e.g. shopping com-
plexes, markets, food courts, or community centres) and 
the computer-assisted questionnaires were administered to 
individual participants at rented community halls nearby.

Instrument

The EQ-5D-5L (here forth identified as 5L) descriptive 
system measures health in five dimensions, namely mobil-
ity, self-care, usual activities, pain/discomfort, and anxiety/
depression using five levels of severity roughly correspond-
ing to no problems, slightly, moderate, severe, and extreme. 
The 5L was answered by participants with the help of trained 
interviewers. Each 5L question and response displayed on 
the computer screen was read aloud to ensure respondents 
were aware of all the available response options. Subse-
quently, participants filled in the visual analogue scale 
known as EQ-VAS. This instrument comprised of a 20-cm 
thermometer (0 representing worst imaginable health, 100, 
best imaginable health) inquiring about one’s general health 
for the day. Participants then completed the valuation tasks, 
followed by some sociodemographic questions, and con-
cluded with paper and pencil form of the EQ-5D-3L (here 
forth identified as 3L) instrument. Interviewers explained 
to respondents that the 3L was a different version of the 
EQ-5D and provided guidance on filling-in the paper and 
pencil form of the 3L. Briefly, both the 3L and 5L measure 
the similar five dimensions while differing in the number of 
severity levels present in the descriptive system, with the 
3L questionnaire having three levels and 5L questionnaire 
comprising five levels.

The values of the five dimensions of 3L or 5L can be 
combined in the order of mobility, self-care, usual activi-
ties, pain/discomfort, and anxiety/depression to form health 
states. A health state of 11111 would mean rating level 1 
(“no problem”) on all dimensions.

Respondents can choose either the Malay or Malaysian 
English version of the questionnaire. The language versions 
were developed through translations commissioned by the 
EuroQol Group.

The first 50 respondents from each interview day were 
asked to complete another set of 5L paper questionnaire 
within 2  weeks and to return it to the investigators by 
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pre-paid self-addressed mail for the purpose of assessing its 
test–retest reliability.

Data analysis

Ceiling effects were assessed by measuring the proportion 
of level 1 (‘no problem’) responses on the dimensions and 
health state ‘11111’ (no problem on all dimensions). Per-
centage of absolute ceiling effect changes was also measured 
and compared between 3L and 5L.

Since respondents answered both the 3L and 5L ver-
sions, these responses can be tabulated to display distribu-
tion patterns when shifting from 5L to 3L. Response redis-
tribution was described as proportions of 5L responses of 
each dimension redistributing into 3L responses, forming 
3L-5L response pairs. A  3L2-5L1 response would mean the 
respondent answered level 2 on the 3L and correspondingly, 
a level 1 on the 5L. The corresponding mean and median 
EQ-VAS scores were calculated for each subgroup of paired 
responses, except for inconsistent pairs. Inconsistency and 
its size were defined as in Janssen et al. [3]. Briefly, after 
projecting the 3L response scale on a 5L response scale 
(i.e. producing  3L5L by recoding severity levels 1 = 1, 
2 = 3, 3 = 5), the size of inconsistency was calculated as 
|3L5L − 5L| − 1. An inconsistency size of 1 and above denotes 
an inconsistency. For example, when level 1 in 3L was redis-
tributed as level 1 or 2 in 5L, it was considered as consistent 
response. However, if the response was redistributed as level 
3, 4, or 5 in 5L, it was considered as inconsistent response 
and the sizes of inconsistency were 1, 2, and 3, respectively.

Convergent validity was assessed by comparing the 
strength of correlation of 5L and 3L dimension values 
with the EQ-VAS values obtained using Spearman’s rank 
coefficient.

Informativity was tested by using Shannon entropy 
(Shannon index, H′) [3, 12] and Shannon information effi-
ciency (Shannon evenness index, J′). The Shannon entropy 
was calculated as below:

where H′ is the absolute amount of informativity captured; C 
is the number of possible categories (or levels in this study); 
Pi = ni/N is the proportion of observations in the ith cate-
gory (i = 1,…, C); and ni is the observed number of scores 
(responses) in category i, while N is the total sample size.

Basically, informativity measures the richness of the 
descriptive system and the highest value indicates all lev-
els are filled equally. Measuring informativity allows us 
to gauge the usefulness of the levels present in a system. 
If responses are clustered around only certain levels, the 

H
�
= −

C
∑

i=1

P
i
log2Pi

,

informativity is smaller than descriptive systems with more 
evenly distributed responses around all levels. Based on the 
formula, Shannon entropy increases with number of filled 
categories (levels) and evenness of distribution of responses 
between levels available. Therefore, the highest attainable H′ 
for 3L is 1.58 and 5L is 2.32. Relative comparison of inform-
ativity between instruments of varying number of levels can 
be accomplished with Shannon information efficiency, J′. J′ 
is defined as H′ divided by maximum H′ for an instrument.

The 2-week test–retest reliability of the 5L dimensions 
were measured using kappa agreement.

The frequency and percentage of respondent character-
istics were also presented based on the following demo-
graphics: gender (male/female); age categorised according 
to quota sampling range (18–39, 40–64, > 64); ethnicity 
(Malay, Chinese, Indian, other); level of education (no for-
mal, primary, lower secondary, higher secondary, pre-uni-
versity, university); monthly household income categorised 
roughly to low, middle, and above-middle (less or equal to 
MYR 3000, less or equal to MYR 6000, more than MYR 
6000, did not disclose), marital status (single, married/
cohabiting, widowed, divorced/separated), and residential 
area as indicated by the Malaysian Statistics Department 
(urban/rural).

All data were analysed separately by language ver-
sions using statistical software SPSS version 22 and a p 
value < 0.05 was considered as statistically significant.

Results

A total of 1137 respondents participated in the study 
(Table 1) with quotas for age, gender, residential area, 
and ethnicity coinciding with ratios of the actual popula-
tion. Slightly less than three-quarter of the sample chose 
to answer the questionnaires in Malay (813 respondents) 
and the remaining answered in English (324). There were 
no missing data from 5L but there is one missing informa-
tion from the Malay version of 3L. Therefore, for analyses 
involving only 5L data, no exclusions were made, but for 
those analyses involving solely 3L data, or both 3L and 5L 
data, only 812 respondents were included in the Malay ver-
sion analyses.

Frequency and ceiling effects

The top five most frequently reported health states in the 
Malay 3L accounted for 90.5% of the total responses, drop-
ping to 72.8% in the 5L instrument. Similar trends, but of 
smaller proportions were observed in the English version. 
While the order of the top five health states were similar in 
the 3L and 5L English version, the ranks of top two and top 
three were reversed in the Malay 5L responses.
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The most common response of the 3L and 5L in all 
dimensions (Table 2) for both Malay and English ver-
sions was level 1 or ‘no problem’. Comparing the ceil-
ing effects between the descriptive systems of 3L and 5L 
(Table 3) revealed substantial reductions in the frequency 
of reported “11111” (no problem on all dimensions) health 
state of both the 5L Malay (25.55%) and English versions 
(15.74%). In terms of dimension-specific trends, pain/dis-
comfort and self-care had consistently the least and high-
est amount of no problem responses across versions and 
languages, with all of the self-care responses in the Eng-
lish 3L being categorised as no problem. Ceiling effects 

Table 1  Demographic 
characteristics of study sample 
(N = 1137)

a Chi-square test was used for categorical variables and t-test for continuous age variable and non-paramet-
ric Mann–Whitney test for EQ-VAS
b Missing data in 9 respondents
c Missing data in 11 respondents

Total n (%) Malay n (%) English n (%) p  valuea

Gender 0.991
 Male 584 (51.4) 417 (51.3) 167 (51.5)
 Female 553 (48.6) 396 (48.7) 157 (48.5)

Age (years), mean (SD) 39.1 (16.2) 39.7 (15.5) 37.5 (17.6) 0.045
 18–39 635 (55.8) 431 (53.0) 204 (63.0) 0.000
 40–64 411 (36.1) 326 (40.1) 85 (26.2)
 > 64 91 (8.0) 56 (6.9) 35 (10.8)

Ethnicity
 Malay 772 (67.9) 717 (88.2) 55 (17.0) 0.000
 Chinese 288 (25.3) 61 (7.5) 227 (70.1)
 Indian 67 (5.9) 31 (3.8) 36 (11.1)

Other 10 (0.9) 4 (0.5) 6 (1.9)
Level of education 0.000
 No formal 6 (0.5) 6 (0.7) 0 (0.0)
 Primary 62 (5.5) 54 (6.6) 8 (2.5)
 Lower secondary 82 (7.2) 75 (9.2) 7 (2.2)
 Higher secondary 325 (28.6) 269 (33.1) 56 (17.3)
 Pre-University 231 (20.3) 168 (20.7) 63 (19.4)
 University 431 (37.9) 241 (29.6) 190 (58.6)

Monthly household  incomeb 0.000
 Less or equal to MYR 3000 580 (51.4) 467 (57.9) 113 (35.1)
 Less or equal to MYR 6000 294 (26.1) 201 (24.9) 93 (28.9)
 More than MYR 6000 233 (20.7) 131 (16.3) 102 (31.7)
 Did not disclose 21 (1.9) 7 (0.9) 14 (4.3)

Marital  statusc 0.000
 Single 455 (40.4) 268 (33.3) 187 (58.1)
 Married/cohabiting 589 (52.3) 463 (57.6) 126 (39.1)
 Widowed 39 (3.5) 38 (4.7) 1 (0.3)
 Divorced/separated 43 (3.8) 35 (4.4) 8 (2.5)

Residential area 0.000
 Urban 799 (70.3) 527 (64.8) 272 (84.0)
 Rural 338 (29.7) 286 (35.2) 52 (16.0)

EQ-VAS, mean (SD) 85.52 (12.3) 86.27 (12.4) 83.64 (11.69) 0.000

Table 2  Frequency of top 5 health states with the most responses

n (%)

Malay (n = 813) English (n = 324)

3L 5L 3L 5L

11111 559 (68.8) 352 (43.3) 215 (66.4) 164 (50.6)
11121 72 (8.9) 88 (10.8) 33 (10.2) 40 (12.3)
11112 68 (8.4) 92 (11.3) 25 (7.7) 34 (10.5)
11122 24 (3.0) 35 (4.3) 17 (5.2) 20 (6.2)
21121 12 (1.5) 25 (3.1) 8 (2.5) 9 (2.8)

735 (90.5) 592 (72.8) 298 (92.0) 267 (82.4)
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decreased in the 5L with larger reductions observed in the 
Malay version.

Response redistribution and inconsistency

Most of the consistent  3L1 (level one responses from 3L) 
tended to redistribute into  5L1 (level one responses from 
5L) in both the Malay and English versions  (Table 4). 

Subsequently,  3L1–5L2 transitions accounted for 2.9% 
(1.6%) to 17.5% (15.3%) of responses on the Malay (Eng-
lish) versions, respectively. Comparing  3L2 distributions to 
the 5L, a large proportion of responses clustered around  5L2 
and  3L2–5L4 transitions were non-existent in the English 
responses. There were only few  3L3 responses recorded and 
the one consistent response recorded was from pain/discom-
fort dimension in English. Mean and median of EQ-VAS 

Table 3  Proportion of ‘no 
problem’ responses by 
dimensions and ceiling effect 
change

n (%) Absolute ceiling 
effect change (%)

Malay English Malay English

3L 5L 3L 5L

Mobility 757 (93.2) 665 (81.8) 299 (92.3) 291 (89.8) − 11.43 − 2.47
Self-care 802 (98.8) 777 (95.6) 324 (100.0) 317 (97.8) − 3.20 − 2.16
Usual activities 761 (93.7) 684 (84.1) 309 (95.4) 286 (88.3) − 9.59 − 7.10
Pain/discomfort 659 (81.2) 517 (63.6) 255 (78.7) 219 (67.6) − 17.57 − 11.11
Anxiety/depression 689 (84.9) 576 (70.8) 270 (83.3) 236 (72.8) − 14.00 − 10.49
Health state ‘11111’ 559 (68.8) 352 (43.3) 215 (66.4) 164 (50.6) − 25.55 − 15.74

Table 4  Consistent responses 
redistributed from 5L into 3L 
values

Dimension n (%) EQ-VAS

3L 5L Malay English Malay English

Mean Median Mean Median

Mobility 1 1 658 (90.1) 284 (95.9) 88.3 90.0 84.6 85.0
2 72 (9.9) 12 (4.1) 82.0 83.0 73.3 72.5

2 2 32 (66.7) 11 (61.1) 74.2 74.0 81.4 80.0
3 12 (25.0) 7 (38.9) 69.6 72.5 72.9 80.0
4 4 (8.3) 0 (0.0) 58.0 55.0 – –

Self-care 1 1 770 (97.1) 317 (98.4) 87.1 90.0 83.9 85.0
2 23 (2.9) 5 (1.6) 74.9 75.0 77.0 75.0

2 2 3 (75.0) 0 (0.0) 63.3 50.0 – –
4 1 (25.0) 0 (0.0) 50.0 50.0 – –

Usual activities 1 1 672 (89.8) 284 (93.1) 88.4 90.0 84.7 88.5
2 76 (10.2) 21 (6.9) 79.3 80.0 79.5 80.0

2 2 23 (60.5) 11 (84.6) 75.7 75.0 73.6 75.0
3 12 (31.6) 2 (15.4) 76.3 75.0 70.0 70.0
4 3 (7.9) 0 (0.0) 43.7 50.0 – –

Pain/discomfort 1 1 493 (77.4) 213 (84.5) 89.7 90.0 86.1 90.0
2 144 (22.6) 39 (15.5) 84.1 90.0 79.7 85.0

2 2 104 (81.3) 54 (87.1) 80.1 80.0 79.9 80.0
3 22 (17.2) 8 (12.9) 69.2 70.0 73.9 75.0
4 2 (1.6) 0 (0.0) 70.0 70.0 – –

3 5 0 (0.0) 1 (100.0) – – 80.0 80.0
Anxiety/depression 1 1 553 (82.5) 227 (84.7) 88.5 90.0 86.0 90.0

2 117 (17.5) 41 (15.3) 85.5 90.0 81.0 80.0
2 2 79 (82.3) 33 (78.6) 82.7 80.0 78.2 80.0

3 16 (16.7) 9 (21.4) 70.1 71.5 73.3 70.0
4 1 (1.0) 0 (0.0) 70.0 70.0 – –
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tended to decrease as severity increases in both language 
versions.

Inconsistencies from response redistr ibution 
(Table 5) peaked in the pain/discomfort dimension in the 
Malay version and anxiety/depression for the English ver-
sion. There were slightly less counts and smaller sizes of 
inconsistencies in the English version in comparison to the 
Malay version.

Informativity

Among dimensions, Shannon entropy (H′) for pain/discom-
fort was the highest and lowest for self-care for the 3L and 
5L of the two language versions. In terms of information 
efficiency (J′), 5L was comparatively more informative/
descriptive in all dimensions than 3L of the Malay version. 
Mobility and pain/discomfort of the English version had 
slightly stronger values in 3L in contrast to the 5L.

Convergent validity

Comparatively, the dimensions of 5L showed stronger cor-
relation to EQ-VAS than those of 3L for both language ver-
sions. The self-care dimension of the English 3L had only no 
problem responses so the strength of correlation to EQ-VAS 
could not be measured. While the correlation coefficients of 
the Malay and English versions had comparable values, the 
3L and 5L dimensions of the Malay version generally had 
stronger values with the exception of anxiety/depression.

Reliability

Of the 717 respondents who agreed to the test–retest sur-
vey, 528 questionnaires (73.8%; 358 Malay and 170 Eng-
lish copies) were returned and answered fully. Kappa 
agreement (Table 6) revealed results ranging from 0.208 
(self-care) to 0.382 (anxiety/depression) on the Malay 
version and − 0.015 (self-care) to 0.553 (mobility) on 
the English version. Based on Landis and Koch’s [13] 
standards for kappa strength of agreement [< 0.0 = poor, 
0.0–0.20 = slight, 0.21–0.40 = fair, 0.41–0.60 = moderate, 

0.61–0.80 = substantial, 0.81–1.00 = almost], the dimen-
sional test–retest reliability of the Malay version had slight 
to fair agreement, while the responses on the English version 
had poor to moderate agreement.

Discussion

The aim of this study was to compare the psychometric 
performance of the EQ-5D-5L descriptive system with EQ-
5D-3L of the Malay and English and measure test–retest 
reliability of the EQ-5D-5L questionnaire. In the three psy-
chometric properties comparing performance of 3L and 5L, 
5L fared better, with evidently lower ceiling effects, higher 
absolute descriptive informativity, and stronger correlation 
of dimensions with EQ-VAS for both the Malay and English 
version of responses. The 5L’s wider selection of severity 
levels is better adapted to detect small health changes espe-
cially common in general population studies, which may 
have been missed by the less sensitive levels of the 3L.

The top five frequently responded health states for both 
the 3L and 5L instruments (Table 2) appear to be similar, 
although the strength of the levels represented by the num-
bers of the health states in the 3L and 5L differ. Coinci-
dently, two previous Malaysian 3L validation studies, one 
focusing on dialysis patients [14] and another involving the 
general population [8], also recorded similar top four and 
five health states trends, respectively. This similarity in 3L 
health state trends exhibits dimensions pain/discomfort and 
anxiety/depression dimensions as the top two with the most 
common problems. However, applying the 5L revealed that 
health problems faced by respondents are actually milder 
than when 3L is answered as demonstrated by Craig et al. 
[15].

These five health states accounted fewer responses in 
5L for both language versions, indicating there was a wider 
distribution of health states recorded in the 5L version com-
pared to the 3L version as demonstrated. Having two filler 
levels in between the original 3 levels, ‘slight problems’ and 
‘severe problems’ resulted in the 5L version more sensi-
tive in capturing the health status of the population. This is 
also reflected in reduction of ceiling effects in the 5L, most 
evidently in the health state of perfect health or ‘11111’. 
Similar reductions can be observed in recent validation study 
involving the Greek population [5]. The trends of ceiling 
effects in our study is comparable to that of a Korean gen-
eral population-based study [16] with self-care dimension 
exhibiting the highest ceiling effects and pain/discomfort 
dimension the least. Reduction of ceiling effects signifies 
that the 5L is more sensitive in capturing mildly problem-
atic health states, which the 3L may miss due to its limited 
availability of levels.

Table 5  Inconsistencies from response redistribution

Dimension Dimension
n (%)

Average size of 
inconsistencies

Malay English Malay English

Mobility 34 (4.19) 10 (3.09) 1.03 1.00
Self-care 15 (1.85) 2 (0.62) 1.20 1.00
Usual activities 26 (3.20) 6 (1.85) 1.12 1.00
Pain/discomfort 47 (5.79) 9 (2.78) 1.09 1.00
Anxiety/depression 46 (5.67) 11 (3.40) 1.13 1.00
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Additionally, response redistribution patterns revealed the 
tendencies of the general population respondents to choose 
lower severity levels if the option is available as evidenced 
by  3L2–5L2 transitions making up the mass of  3L2 redistri-
butions. Most of the no problem responses from all dimen-
sions of the 5L tended to redistribute back into the same 
level on the 3L signifying that these are true responses of ‘no 
problem’. This is to be expected, seeing that the respondents 
were made up of the general population with no specific 
health conditions.

The dimensions of anxiety/depression and pain/dis-
comfort benefited the most from the presence of level 2 of 
the 5L with a minimum of 17.5% (15.3%)  3L1–5L2 transi-
tions observed. In terms of  3L2 responses, majority of 3L 
responses shifted from ‘moderate’ to ‘slight’ on the 5L. 
This trend is common in most studies both using disease-
specific [17, 18] and general population respondents [5, 16]. 
However, in our study, the most severe level responses are 
lacking both in 3L (level 3) and 5L (level 5) so  3L3 transi-
tion trends were not observable in this study. The EQ-VAS 
values tended to decrease as severity of the dimensions 
increased, signifying respondents were able to consistently 
shift between 3L and 5L versions and relate higher sever-
ity levels to poorer general health as reflected by EQ-VAS 
values.

The 3L instrument was presented after 5L and was not 
randomised throughout the study. Previously, a pilot study 
in the pioneering 3L–5L comparison paper [3] showed that 
respondents were less likely to fill levels 2 and 4 of the 5L 
if the respondents answered the 3L first. Interestingly, two 
other studies [19, 20] that randomised the order of 3L–5L 
presentation showed contradictory findings whereby the 
sequence of instrument presentation did not have any prim-
ing effect on response trends. Having said that, it would 
be interesting to have further studies measuring sequence 
effects as most previous 3L–5L comparative studies tended 
to adopt the 5L first, 3L second approach [6].

Generally, although slightly higher than previous stud-
ies, inconsistencies in response redistribution were low. 
This is a reflection that respondents were able comprehend 
and express their health states well in both the 3L and 5L. 
Inconsistencies present tended to focus around  3L1–5L3 and 
 3L2–5L1 responses, especially in the dimensions of pain/
discomfort and anxiety/depression.

In terms of absolute higher information richness in 5L, 
the additional level served its purpose in being useful alter-
native responses compared to the existing 3L levels for the 
respondents. Comparing relative information richness using 
J′, 5L generally fared better with responses more fairly dis-
tributed among the levels compared to 3L. The only two 
exceptions were mobility and pain/discomfort dimension in 
the English version where levels of the 3L had slightly better 
relative efficiency. Both absolute and relative information 

efficiency recorded in this study were lower than other stud-
ies, especially disease-specific diseases. This was partly 
contributed by the lower frequency responses from level 3 
on the 3L and level 4 and 5 on the 5L. General population 
respondents tend to record better health status, resulting 
in better display of usefulness of an additional mild level 
between level 1 and 2, then a severe level between level 2 
and 3 on the 5L.

Convergent validity revealed 5L dimensions to be more 
strongly correlated to EQ-VAS than 3L on all dimensions. 
Strength of correlations of the EQ-5D dimensions with the 
EQ-VAS were comparable to some studies [21, 22] except 
self-care dimension. This is due to the large proportion of 
respondents in this study tended to face no problems with 
self-care, even if they exhibit lower EQ-VAS values.

Test–retest reliability results revealed consistency in val-
ues within the range of fair to moderate apart from self-care 
for the English version of the 5L which had poor agree-
ment. Comparatively, the results obtained in this study was 
lower than commonly reported for EQ-5D-5L studies [6]. 
A possible reason for the occurrence would be an actual 
change severity of the respondents in this particular dimen-
sion which was not captured as a separate question in the 
retest questionnaire, counting as a limitation of the study. 
It should be noted that while respondents completed the 5L 
on an electronic questionnaire at the baseline survey, they 
completed the 5L as paper and pencil format in the follow-
up survey. The mode of instrument administration adopted 
might have confounded the test–retest results to some extent. 
However, measurement equivalence between paper and elec-
tronic forms has been established for the EQ-5D-5L [23, 24], 
as well as a variety of instruments [25–27].

Another study limitation would be the quota sampling 
strategy employed that may lead to selection bias. Noting 
the scarcity of very severe responses on both the 3L and 5L, 
ideally a random sampling strategy of households would 
possibly get more frail or physically impaired respondents 
to participate in the study. Additionally, no formal assess-
ment of cognitive ability was made and no data on the 
share of exclusions were collected. Respondents who were 
approached in the market and rural areas tended to imme-
diately decline but many approached the interviewers at a 
more convenient time. Due to the nature of the recruitment 
process, we did not keep track of the rate of true responses. 
More data are needed to assess the instrument’s applicability 
in the wider Malay population.

Both the Malay and English versions generally dem-
onstrated similar improvement trends in the psychometric 
properties measured with the pain/discomfort and anxiety/
depression dimensions demonstrating the most improvement 
and self-care dimension the least when switching to the 5L 
version. The availability of an additional level between 
‘no problem’ and ‘moderate’ was shown to be especially 



161Quality of Life Research (2019) 28:153–162 

1 3

useful in this general population sample to better express 
one’s health-related quality of life. It should be noted that 
our analysis cannot answer the question whether the English 
and Malay versions of the 5L have measurement equiva-
lence. Since the main purpose of using EQ-5D is to assist the 
calculation of utility score for resource allocation, whether 
the choice of different language versions of EQ-5D question-
naire within a single country can potentially lead to different 
health profiles been recorded (and consequently different 
EQ-5D utility scores been calculated) is an important ques-
tion to be answered. A proper measurement equivalence 
study [28] aiming to compare language differences in the 
Malay and English versions is recommended before con-
clusive stands on language differences in EQ-5D responses 
can be made. This is crucial as the extend of equivalence 
between languages will determine whether language ver-
sions can be interchangeably used without contributing to 
differences in health state responses.

Conclusion

The Malay and English versions of 5L fared better in terms 
of absolute informativity and convergent validity, with sig-
nificantly lower ceiling effects when compared to 3L, fur-
ther supporting the future application of 5L version in the 
Malaysian population.
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