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Abstract
Introduction Stroke is a leading disease accounting for
burden of chronic NCDs especially in lower and lower-
middle income (LMI) settings. Quality of Life (QOL) is
considered as an important facet of determination of
success of patient management. EQ-5D-3L is a generic
QOL tool. It provides an index score amalgamating
responses for five descriptive questions and a visual
analogue scale (VAS) value.

Objectives To assess the validity and reliability of EQ-
5D-3L for stroke patients in Sri Lanka, which is a LMI
setting.

Methods A descriptive cross sectional study was done
among 100 stroke survivors among whom 50 each were
managed at an ambulatory setting and an in-ward setting.
A second wave of data collection was done for reliability
analysis among one half of participants. The validity of
EQ-5D-3L was assesses with five a-priori hypotheses.
Reliability was assessed with test-retest method and
with internal consistency. Non parametric Mann Whitney
U test and Spearman correlation coefficients were used
in the analysis.

Results The EQ-5D index scores had significant positive
correlation with SF-36 domain scores (p<0.001). The
EQ-5D VAS scores had significant positive correlation
with SF-36 domain scores (p<0.01). Index and VAS values
of the EQ-5D were proved to be valid in known-group
comparison (p<0.001). Participants reporting some kind
of impairment for EQ-5D-3L dimensions had lower
SF-36 domain scores. All the kappa values in the analysis
of test-retest method were significant (p<0.001). For the
VAS score, the Spearman correlation coefficient in test-
reter analysis was 0.993 (p<0.001). Cronbach's alpha
value was 0.928.

Conclusions and Recommendations EQ-5D-3L ques-
tionnaire demonstrates construct validity and is a reliable
tool in measuring QOL among stoke survivors in Sri
Lanka.

Introduction
Stroke is one of the main diseases accounting for

global burden of chronic NCDs [1,2].  Globally 15 million
experience strokes annually, out of which one third die
and a similar number is left disabled [3]. As far as the lower
and lower-middle income settings are concerned, stroke
has become not only a health-related burden, but also a
social and economic burden [4,5].

Sri Lanka is a lower middle income country in the
Indian Ocean, within which chronic NCDs account for
half of the disability adjusted life years [6,7]. NCD burden
in Sri Lanka is rising due to demographic and epidemio-
logical transitions [6]. Hence it is expected that the
incidence of stroke too would further rise in the future
[8,9]. Stroke is regarded as the main cause of disability in
Sri Lanka among the adults [8]. In Sri Lanka, stroke patients
of acute stage are managed either in general medical wards
or in specialized neurology wards. Later, they are followed
up at clinic level or referred to a rehabilitation center for
institutionalized care.

Quality of Life (QOL) is a composite concept of a
person’s subjective evaluation of their status of life. Hence,
health related QOL is now considered as an important
facet in evaluating the success of a stroke survivor [10].
An improvement of QOL of a patient is considered as an
expected outcome of the management. The measurements
of QOL could be done by using generic measurements as
well as disease-specific measurements [11]. Out of these,
the former category allows the comparisons related to QOL
among different diseases [12]. Short-Form-36 and EQ-5D
are two such generic measurements of QOL [13].

Out of the generic measures of QOL, the validity
of SF-36 among stroke survivors has been explored in
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Sri Lanka [14]. SF-36 consists of 36 questions covering
eight scales and two summary measures [15]. The generic
QOL tool called EQ-5D-3L consists of a descriptive system
and a visual analogue scale. Levels of mobility, self-care,
usual activities, pain and anxiety are included in the former.
The output can be described as a health profile, health
status which is self-rated and as an index value [16]. It has
been used to measure QOL among patients with myocardial
infarctions in Sri Lanka [17].

Validity of a tool reflects its ability to measure the
parameter it is expected to measure [18]. There is no way
to get a gold standard tool for QOL. Hence the second best
option becomes construct validity. Convergent/divergent
validity assessments and known group comparisons
could be used in assessing the validity of a QOL tool [19].
Reliability reflects the reproducibility in relation to repeated
measures of same concept. Reliability can be assessed
with several ways including test-retest method and internal
consistency [20].

Establishing the validity and reliability of a QOL tool
on a disease condition would create more pathways in its
utilization [19]. Since stroke is becoming a rising burden,
assessing validity and reliability of a generic tool to
measure QOL of stroke survivors would provide invaluable
information for policy planner especially in lower and lower-
middle income settings. This study was done to assess
the validity and reliability of EQ-5D-3L for stroke patients
in Sri Lanka which is a lower middle income setting.

Method
Selection of participants

A descriptive cross sectional study was carried out
at two settings; the rehabilitation unit of the Colombo
North Teaching Hospital (CNTH) and the Neurology
clinics of the National Hospital of Sri Lanka (NHSL) in
January 2015. The former provides in-ward rehabilitation
of the stroke survivors and the latter provides ambulatory
care for patients after the discharge from the hospital.
Documented evidence was used to ensure that partici-
pants were in par with the definition of World Health
Organization which goes as “rapidly developing clinical
signs of focal (or global) disturbance of cerebral function,
with symptoms lasting 24 hours or longer or leading to
death, with no apparent cause other than of vascular
origin” [21]. Stroke survivors who were more than 16 years
and within 28 days to 32 days of post-stroke period were
included in inclusion criteria. The participants with lowered
autonomy were excluded to ensure that proxy responses
of the relatives were not taken.

In order to obtain reliable estimates, the number of
observations should be 5 to 10 times that of the model
being tested [22]. Since the questionnaire contained 6
variables (five descriptive questions and one on VAS
score) it was decided to have more than 10 times of the
number of variables. From the ambulatory group 50
survivors and from the hospital group 50 were selected.

The total sample size was thus 100. Data collection was
done by the principal investigator and two trained data
collectors who are MBBS qualified medical graduates
awaiting the internship. The ambulatory group was
approached by visiting the follow-up clinics of the
Neurology Unit. The hospitalized group was approached
by visiting the mentioned study setting. All initial
interviews were conducted face-to-face. For the assess-
ment of reliability, selected patients were contacted over
the phone with permission.

Study tools

Interviewer-administered questionnaire was used
which comprised of EQ-5D-3L and SF-36 questionnaires.
SF-36 includes eight domains; role limitations caused by
physical problems (4 items), physical function (10 items),
role limitations caused by emotional problems (3 items),
pain (2 items), social function (2 items), general health
perceptions (5 items), emotional well-being (5 items) and
energy / fatigue (4 items). Questions have different answer
options which range from two to seven. While scoring,
each question is scored in a scale ranging from 0 (worst
health) to 100 (best health). All items in a domain are
summed up and averaged to give an average score for
each domain which ranges from 0 (worst health) to 100
(best health) [15].

The EQ-5D-3L instrument contains a descriptive
component of five domains; mobility, self-care, usual
activities, pain and anxiety.  Each domain has one item
and each item has three levels: one denoting no problems
and three denoting severe problem. Thus, EQ-5D-3L has
mutually exclusive 243 different health states. The
linguistically-validated Sinhalese version of the EQ-5D-
3L was requested and obtained from the EuroQoL group.
The index values of the EQ-5D-3L were calculated using
the Sri Lanka specific value set derived by Kularatne et al
(2014) [23].  Lower values indicate worse conditions, while
1.00 represents perfect health status. In addition it contains
a visual analogue scale (VAS) ranging from 0 to 100 [16].

Assessment of construct validity and reliability

Construct validity were assessed using 5 a-priori
hypotheses which were evaluated using the data gathered
by SF-36.

I. The participants reporting some kind of impairment
for EQ-5D-3L dimensions would have lower SF-36
domain scores

II. The EQ-5D index scores will have significant positive
correlation SF-36 domain scores

III. The EQ-5D VAS scores will have a significant positive
correlation with SF-36 domain scores

IV. The EQ-5D index values would be lower for the
hospitalized group than the ambulatory group

V. The EQ-5D VAS scores would be lower for the
hospitalized group than the ambulatory group
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This procedure is similar to the methodology adapted
by Luo et al (2003) in evaluating the validity of the EQ-5D
among patients with rheumatic diseases [22]. The index
values of the EQ-5D-3L were calculated using the UK-
TTO value set with the permission of the EuroQol group.

Reliability was assessed by kappa analysis for the
results of test-retest method among half of the participants
on the same day after 12 hours. Furthermore internal
consistency was checked with Cronbach’s alpha. Ethics
approval was obtained prior to data collection from the
Medical Research Institute of Sri Lanka (Reference
60/2014) and  informed written consent was obtained from
the participants. Administrative permissions were obtained
from the CNTH and NHSL.

Results
Figure 1 depicts the distribution of the EQ-5D scores.

For the domains of mobility, selfcare and activity, the most
common response was level 1 (i.e. no difficulty). For the
pain and anxiety domains the commonest response was
level 02 (i.e. having some difficulty).

Domain / Component Total (n=100) Hospital (n=50) Clinic (n=50) p value+

General-health

-Mean (SD) 57.4 (16.4) 52.0 (16.9) 62.85 (14.23) p=0.001*

-Median (IQR) 55.0 (50.0-65.0) 50.0 (40.0-61.0) 60.0 (55.0-66.3)

Physical-function
-Mean (SD) 50.2 (45.1) 6.3 (11.4) 94.1 (6.36) p<0.001*

-Median (IQR) 62.5 (0.0-95.0) 0.0 (0.0-5.0) 95.0 (90.0-100.0)

Pain

-Mean (SD) 53.4 (346) 23.1 (18.9) 83.8 (13.7) p<0.001*

-Median (IQR) 65.0 (22.5-87.5) 22.5 (10.0-32.5) 87.5 (77.5-92.5)

Role-limitation-physical

-Mean (SD) 47.4 (45.3) 6.0 (16.4) 88.8 (19.4) p<0.001*

-Median (IQR) 50.0 (0.0-100.0) 0.0 (0.0-0.0) 100.0 (75.0-100.0)

Role-limitation-emotional

-Mean (SD) 48.2 (45.2) 10.0 (24.3) 86.3 (23.7) p=0.001*

-Median (IQR) 50.0 (0.0-100.0) 0.0 (0.0-0.0) 100.0 (66.7-100.0)

Vitality

-Mean (SD) 57.2 (19.9) 46.4 (19.8) 67.9 (13.2) p<0.001*

-Median (IQR) 60.0 (45.7-70.8) 50.0 (27.5-62.5) 70.0 (60.0-77.5)

Social-functioning
-Mean (SD) 61.6 (33.0) 35.0 (25.1) 88.2 (11.1) p<0.001*

-Median (IQR) 75.0 (25.0-87.5) 25.0 (12.5-50.0) 87.5 (75.0-100.5)

Mental-health

-Mean (SD) 60.1 (16.8) 52.0 (17.7) 68.08 (11.38) p<0.001*

-Median (IQR) 60.0 (50.0-72.0) 52.0 (40.0-64.0) 68.0 (60.0-76.0)

EQ-5D index
-Mean (SD) 0.37 (0.59) -0.45 (0.40) 0.87 (0.11) p<0.001*

-Median (IQR) 0.64 (-0.17,0.85) -0.65 (-.43,0.02) 0.81 (0.79-1.00)

EQ-5D VAS

-Mean (SD) 50.0 (22.14) 79.61 (12.76) 64.7 (23.4) p<0.001*

-Median (IQR) 50.0 (39.5-60.0) 80.0 (70.0-90.0) 66.0 (50.0-84.0)

Figure 1. Distribution of responses for five EQ-5D
descriptive questions.

Table 1. Distribution of SF-36 values and EQ-5D values among hospital and clinic patients

The mean (SD) and the median (IQR) values of the
EQ-5D Visual-Analogue-Scale (VAS) values were 64.67

(23.37) and 66.00 (50.00- 84.00) respectively.

Table 1 summarizes the mean values of the 08 domains

of SF-36, index value of EQ-5D and VAS value of EQ-5D
while comparing the difference between the average values

of the two healthcare settings.

+Mann-Whitney U test *Significant
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All domains showed a significant difference between the two settings with relatively higher values been observed
for the ambulatory group.

Table 2 shows the Spearman correlation of the SF-36 scores with EQ-5D index score and the VAS value. All the eight
of SF-36 have a significant relationship with the index value as well as the VAS value of EQ-5D. Out of these physical
function, pain and social role-limitation-physical  show a greater strength of association with the index as well as the VAS
scores.

Table 3 shows the association between the five dimensions of EQ-5D with the SF-36 domains. In all the five
dimensions, a significant difference was detected between “no problem” (i.e. Level 1) and “some-or-extreme problem”
(Levels 2 and 3) categories in relation to SF-36 domain scores.

Domain in EQ-5D SF-36 domains

GH PF PN RLP RLE SF VT EM

Mobility

Level 1

-Mean 63.1* 92.8* 86.5* 86.6* 84.0* 86.5* 68.2* 67.7*

-Median 60.0 95.0 87.5 100.0 100.0 87.5 70.0 68.0

Level 2-3

-Mean 52.0 9.3 25.0 9.8 13.7 37.7 46.5 52.7

-Median 50.0 0.0 22.5 0.0 0.0 37.5 50.0 56.0

Self-care

Level

-Mean 62.5* 92.0* 82.4* 87.3* 84.0* 86.8* 66.8* 67.8*

-Median 60.0 95.0 87.5 100.0 100.0 87.5 70.0 68.0

Level 2-3

-Mean 52.0 4.9 22.1 4.2 9.4 34.4 46.7 52.0

-Median 50.0 0.0 22.5 0.0 0.0 25.0 50.0 54.0

Table 3. Association between the SF-36 domain scores and EQ-5D impairment levels

Continued

Table 2. Spearman correlation coefficients of SF-36 domain scores versus index value
and VAS of EQ-5D with domains of SF-36

Domain of SF-36 EQ-5D EQ-VAS
Spearman rho Spearman rho
(p value) (p value)

General Health 0.339 0.296

(p<0.001)* (p=0.003)*

Physical-function 0.875 0.634

(p<0.001)* (p<0.001)*

Pain 0.839 0.608

(p<0.001)* (p<0.001)*

Role-physical-limitation 0.828 0.605

(p<0.001)* (p<0.001)*

Role-emotional-limitation 0.803 0.591

(p<0.001)* (p<0.001)*

Vitality 0.607 0.486

(p<0.001)* (p<0.001)*

Social-functioning 0.789 0.581

(p<0.001)* (p<0.001)*

Mental-health 0.529 0.507
(p<0.001)* (p<0.001)*

*Significant association



56 Ceylon Medical Journal

Original article

Table 4 shows the reliability analysis done with test-retest method for categorical variables of ED-5D-3L tool.
It shows that all kappa values were statistically significant.

Activity

Level 1

-Mean 62.5* 89.2* 80.0* 84.3* 84.3* 89.0* 67.2* 67.0*

-Median 60.0 95.0 83.8 100.0 100.0 87.5 67.5 68.0

Level 2-3

-Mean 52.4 11.2 26.9 10.5 12.0 34.2 46.8 53.1

-Median 50.0 2.5 22.5 0.00 0.00 25.0 50.0 56.0

Pain

Level 1

-Mean 63.8** 92.6* 87.4* 88.4* 85.2* 88.2* 70.4* 68.6*

-Median 60.0 100.0 90.0 100.0 100.0 87.5 70.0 72.0

Level 2-3

-Mean 53.8 26.3 34.3 24.3 27.3 46.7 49.8 55.3

-Median 55.0 5.0 22.5 0.0 0.0 37.5 50.0 60.0

Emotional well-being

Level 1

-Mean 62.8*** 78.1* 79.6* 75.0* 76.9* 81.6* 68.7* 69.6*

-Median 60.0 95.0 87.5 100.0 100.0 87.5 67.5 72.0

Level 2-3

-Mean 54.4 34.5 38.7 31.9 32.0 50.4 50.5 54.7

-Median 55.0 5.0 22.5 0.0 0.0 54.0 54.0 56.0

*Statistically significant at p<0.001, **-at p<0.01, ***-at p<.05 level by Mann-Whitney U test, GH-general health, PF-physical-functioning, PN-pain, RLP-role-limitation-
physical, RLE-role-limitation-emotional, SF-social-functioning, VT-vitality, EM-Emotional-health

Domain in EQ-5D SF-36 domains

GH PF PN RLP RLE SF VT EM

EQ-5D-3L descriptive questions- 1st round responses

2nd round No.1 No.2 No.3 No.4 No.5

No.1 kappa 1.000 0.709 0.508 0.608 0.327

p value <0.001* <0.001* <0.001* <0.001* <0.001*

No.2 kappa 0.709 1.000 0.665 0.628 0.379

p value <0.001* <0.001* <0.001* <0.001* <0.001*

No.3 kappa 0.471 0.631 0.966 0.504 0.414

p value <0.001* <0.001* <0.001* <0.001* <0.001*

No.4 kappa 0.555 0.628 0.440 0.804 0.417

p value <0.001* <0.001* <0.001* <0.001* <0.001*

No.5 kappa 0.387 0.446 0.414 0.494 0.934

p value <0.001* <0.001* <0.001* <0.001* <0.001*

Table 4. Kappa analysis of the categorical questions of EQ-5D-3L

Cronbach’s alpha value was 0.928. The spearman correlation coefficient VAS scores of the test-retest analysis was 0.993 (p<0.001).
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Discussion
The study proved that EQ-5D-3L is a valid generic

QOL tool to be used among stroke survivors by using
five a-prori hypotheses. Additionally it proved that
EQ-5D-3L is a reliable tool by the test-retest methodology.
This creates more opportunities for the utilization of
EQ-5D-3L and hence certifies the applicability of a generic
QOL tool for the stroke survivors.

Stroke survivors were selected to validate this due
to several reasons. Firstly the SF-36 has been validated
for stroke survivors in Sri Lanka [14]. The convergent/
divergent validity of EQ-5D was planned to be tested with
SF-36. This enabled getting more valid comparisons.
Secondly, two sub-populations were needed to be
identified for known group comparison. Since stroke
survivors are managed at institutional level as well as at
the ambulatory level, this enabled the testing of above
ability.

All other seven domains in SF-36 showed a
significantly lower QOL scores in the institutionalized
group compared to the ambulatory group. SF-36 being a
validated tool for the local setting thus proved that the
two groups were significantly different in relation to their
QOLs. It is believed that the QOL among the ambulatory
group is higher as their disability levels are expected to be
lower. This would have affected the physical domains
directly and the mental and social domains indirectly. The
same findings have been obtained for the EQ-5D index
and the VAS scores. This proves the ability of the EQ-5D
in discriminating between two groups whose variables
are expected to be different.

As there is no gold-standard test for QOL, evaluating
the association with already validated tool becomes the
best option for validation of EQ-5D-3L. SF-36 is an already
validated tool for stroke survivors, which is a commonly-
used generic measure that covers all domains approxi-
mately similar to that of EQ-5D. All the eight domain scores
of the SF-36 had significant associations with the index
value and the VAS score of EQ-5D. This is more or less
comparative to the findings of Myers and Wilks (1999),
who found that EQ-5D index scores and VAS score
strongly correlate with SF-36 domain scores except for
physical-role-limitation [23].

The individual domains were evaluated with the non-
parametric Mann-Whitney U test. This method of analysis
was are in par with the method and findings of Luo et al
(2003) who validated it for Chinese-speaking patients with
Rheumatic Diseases in Singapore [22]. Yet in this study,
all the domains showed a significant difference between
“no problem” and “some-or-extreme problem” categories.
Similar to the Luos’ study there was a larger difference of
median points were seen in similar domains of  both tools,
i.e. mobility of EQ-5D and physical-functioning of SF-36.

This depicts the validity of the descriptive system as
well as the visual analogue scale of the EQ-5D-3L. Hence

this strengthens the attempt made by Kularatna et al (2014)
is composing population norms specific for Sri Lanka [24].

One limitation of the study includes the gathering of
re-test responses for the reliability analysis by contacting
the participants after 12 hours from the initial adminis-
tration of the questionnaire. Hence the potential of
previous answers influencing the provision of newer
answers could not be totally excluded.  This is because
the EQ-5D-3L captures the QOL “at the time of completion”
[16]. If the re-data collection was done on a later day, the
constructs of the QOL may get changed. Hence this was
the best possible option for the test-retest method.

Another limitation is the non-availability of the
characteristics of the patients. Literature is available in
which these two tools have been used in measuring the
validity, for many other disease conditions with
participants comprising of diverse characteristics [24, 26-
28]. However policy-wise the age-groups of the two
institutions are similar. Furthermore there were no
restrictions related to gender or any other characteristic
in accessing care in both these settings. Hence, except for
the disease-condition related parameters, the charac-
teristics of the study samples from both settings could be
assumed to be more or less similar.

Conclusions and Recommendations
EQ-5D-3L questionnaire demonstrates construct

validity, and is a reliable tool in measuring QOL among
stroke survivors.
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