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Validity and reliability of EQ-5D-5L among patients with 
axial spondyloarthritis in Singapore

Introduction
Spondyloarthritis (SpA) encompasses a group of chronic, debilitating inflammatory diseases that 
result in severe physical limitation and poor quality of life for patients (1). Globally, the prevalence 
of SpA has been estimated between 0.07% and 1.4% (2, 3). Common clinical features across the 
spectrum of SpA include axial joint inflammation, asymmetric oligoarthritis, dactylitis, and enthesi-
tis (4). Owing to the lack of disease-modifying treatment available for SpA, its management pri-
marily focuses on improving physical function and pain control to allow preservation of patients’ 
health-related quality of life (HrQoL). 

Patient-reported outcome measures (PROMs) are widely used in the management of patients with 
SpA. Owing to the poor correlation of disease severity with clinical parameters such as C-reactive 
protein and erythrocyte sedimentation rate (5, 6), tools such as Bath Ankylosing Spondylitis Disease 
Activity Index (BASDAI) and Bath Ankylosing Spondylitis Function Index (BASFI) are used clinically to 
achieve a more comprehensive understanding of patients with SpA. Additionally, PROMs that eval-
uate patients’ HrQoL are also gaining popularity and importance as they permit physicians to assess 
the health status of each patient. HrQoL is increasingly recognized as a multidimensional construct 
of patients’ physical function, psychological state, and social relationship (7). Instruments used for 
the evaluation of patients’ HrQoL can be categorized as “generic” or “disease-specific,” which have 
their inherent limitations and strengths. Generic tools allow the quantification and comparison of 
HrQoL between patients from a general population but are less sensitive to aspects related to par-

Jun Jie Benjamin Seng1 , Yu Heng Kwan2 , Warren Fong1,3,4 , Jie Kie Phang3 , Nai Lee Lui3 , 
Julian Thumboo2,3,4 , Ying Ying Leung1,3,4 

Original Article

Abstract

Objective: This study aims to evaluate the reliability and validity of EuroQOL-5 Dimensions-5 Levels 
(EQ-5D-5L) among patients with axial spondyloarthritis (SpA) in Singapore.
Methods: A cross-sectional study was conducted involving patients with axial SpA in an Asian ter-
tiary hospital from 2017 to 2018. This study followed the COnsensus-based Standards for selection 
of health Measurement Instruments framework. Construct validity was evaluated by testing 22 a 
priori hypotheses with other patient-reported outcomes measures. Cronbach's alpha was used 
to estimate the internal consistency of the EQ-5D-5L, while its test-retest reliability was assessed 
using weighted kappa and the intraclass correlation coefficient (ICC). The measurement error was 
assessed by analyzing minimal detectable change (MDC).
Results: The median age of included patients (n=118) was 35 years (interquartile range: 28, 49). 
Ninety-six (81.4%) patients were male, while 112 (94.9%) patients were of Chinese ethnicity. The 
EQ-5D-5L demonstrated good internal consistency with a Cronbach’s alpha of 0.79. The test-retest 
reliability of the EQ-5D-5L was good with a weighted kappa of ≥0.61 for mobility, self-care, usual 
activities, and anxiety/depression; the ICC was 0.92 and 0.99 for the EQ-5D-5L index and visual 
analog scale (VAS) scores, respectively. The weighted kappa for the EQ-5D-5L pain/discomfort was 
moderate [0.53, 95% confidence interval: 0.41-0.60]. The MDC for EQ-5D-5L index and VAS scores 
was 0.06 and 4.5, respectively. Convergent validity was supported as all hypotheses were confirmed 
in the results. 
Conclusion: This study supports EQ-5D-5L as a valid and reliable instrument for assessing health-re-
lated quality of life among patients with axial SpA in Singapore. 
Keywords: Ankylosing, health care, outcome assessment, psychometrics, rheumatology, Singapore, 
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ticular diseases. In contrast, disease-specif-
ic instruments are more sensitive but limit 
comparisons between patients with differ-
ent comorbidities. 

EuroQOL-5 Dimensions-5 Levels (EQ-5D-
5L) is a popular instrument used for the 
assessment of generic HrQoL, cost-utility of 
healthcare interventions, and computation 
of quality-adjusted life years for patients. 
It comprises two components—a health 
descriptive component and a visual ana-
log scale (VAS). A recent study performed 
in Hong Kong had shown that EQ-5D-5L 
demonstrated acceptable psychometric 
properties for the evaluation of Chinese 
patients with SpA (8). Although it has been 
utilized to evaluate the health state of pa-
tients with SpA in Europe and Asia (9), no 
study has evaluated its psychometric prop-
erties among patients with axial SpA in Sin-
gapore (10, 11). As there may be cross-cul-
tural differences in HrQoL among patients 
with SpA in different countries, the goal of 
this study was to evaluate the reliability and 
validity of the EQ-5D-5L in patients with ax-
ial SpA living in a multiethnic Asian country. 
The COnsensus-based Standards for the se-
lection of health Measurement Instrument 
(COSMIN) guidelines were followed and ad-
hered to during the assessment (12).

Methods

Study design
We performed a cross-sectional study in a 
tertiary hospital in Singapore. It involved all 
patients with axial SpA seen at the special-
ty rheumatology clinic from 2017 to 2018. 
Diagnosis of axial SpA was made as per As-
sessment of Spondyloarthritis International 
Society Classification (13, 14). All patients 
included in the study provided informed 
consent. The study protocol was vetted and 
approved by the institution review board.

Information pertaining to patient sociode-
mographic and clinical characteristics was 
collected. Additionally, PROMs that includ-
ed the EQ-5D-5L, 36-item Short Form Survey 
(SF-36), BASDAI, BASFI, Health Assessment 
Questionnaire-Disability Index (HAQ-DI), 
Patient Global Assessment (PGA) of disease 
activity, pain scores, and Work Productivi-
ty and Activity Impairment Questionnaire: 
Spondyloarthritis (WPAI:SpA) were self-ad-
ministered by patients. We excluded illiter-
ate patients and patients who did not com-
plete the EQ-5D-5L questionnaire. 

The EQ-5D-5L data from all stable patients 
with axial SpA were collected for test-retest 
reliability. A patient with axial SpA was clas-
sified as stable, if there were no changes 
to the medication therapy and no disease 
flares in the past 3 months of follow-up 
(15). Thereafter, each patient self-adminis-
tered the EQ-5D-5L questionnaire at home 
at 1 week and 2 weeks after the baseline 
assessment. The time interval selected was 
as per the recommendations by Deyo et al. 
(16), which allows an adequate length to 
minimize recall effects while providing an 
indicator of nonspecific score changes that 
occur naturally in a PROM instrument. The 
completed EQ-5D-5L self-classifier ques-
tionnaires were subsequently mailed to the 
clinic using the envelope provided. 

Patient-reported outcome measures 

EuroQOL-5 dimensions-5 levels
The EQ-5D-5L is a PROM that measures 
HrQoL and comprises a health descriptive 
component and a VAS (17). The descriptive 
component evaluates five items related to 
health which encompass mobility, self-care, 
usual activities, pain/discomfort, and anxi-
ety/depression. There are five possible re-
sponses for each item: no problems, slight 
problems, moderate problems, severe 
problems, and extreme problems. Scores 
from the five items can be used to derive 
a single utility score. This composite score 
ranges from -1.00 to 1.00, representing the 
worst possible health state to the perfect 
health state (18).

The VAS is a 20-cm vertical scale that is 
scored from 0 to 100 points. Similarly, a 
score of 0 and 100 indicate the “worst imag-
inable health state” and “best imaginable 
health state,” respectively. 

36-item short form survey 
SF-36 is a generic HrQoL instrument that 
assesses eight domains of perceived health 
and has been validated for use in Singapore 
(19). The domains are, namely, physical 
functioning, role limitation due to physical 
problem, bodily pain, general health, vital-
ity, social functioning, role limitation due 
to emotional problem, and mental health. 
Scores obtained from the eight subscales 
are subsequently consolidated into two 
normalized summary measures—physical 
component summary (PCS) and mental 
component summary (MCS) scores (20). 
The PCS and MCS scores range from 0 to 
100, with lower scores representing poorer 
HrQoL.

Health assessment questionnaire-disability 
index 
The HAQ-DI is a validated, self-administered 
measure of disability that comprises eight 
domains (21). It evaluates the level of dif-
ficulty patients faced when executing ac-
tivities such as arising, eating, hygiene, and 
grooming. Each item is scored from 0 to 3 
and a lower score indicates lesser disability 
(22).

Other PROMs
The BASDAI is a self-reported tool that is 
used for quantifying and assessing disease 
activity among patients with SpA (23). It 
comprises six items that look at patients’ fa-
tigue, spinal pain, arthralgia, enthesitis, du-
ration and severity of morning stiffness. The 
responses range from 0 to 10, with a lower 
score indicating lower disease activity. The 
BASFI is self-reported, 8-item instrument 
(range 0-10) that is used to assess the func-
tional status of patients with SpA (23). It 
evaluates how symptoms arising from SpA 
affect patients’ daily activities such as their 
ability to put on socks without help and 
picking up pens from the floor by bend-
ing forward. Similarly, higher scores are an 
indicator of poorer function. Additionally, 
the pain and PGA of disease activity (24) 
scores of each patient were collected. The 
two items were scored from 0 to 100 and 
higher scores reflect poorer pain control 
and well-being. Finally, information per-
taining to patients’ WPAI:SpA was also col-
lected (25). The WPAI:SpA (response range: 
0-100%) evaluates four areas related to the 
overall impact of SpA on work productivity 
and daily activities i.e., presenteeism, ab-
senteeism, work productivity loss, and ac-

Main Points
•	 The EuroQOL-5 Dimensions-5 Levels 

(EQ-5D-5L) is an instrument commonly 
used to assess health related quality of 
life (HrQOL) among axial spondyloarthri-
tis (SpA) patients. 

•	 Validation of EQ-5D-5L has not been 
performed for its use among axial SpA 
patients in Singapore.

•	 EQ-5D-5L was shown to be a valid and 
reliable instrument for assessment of 
HrQOL among axial SpA patients.

Eur J Rheumatol 2020; 7(2): 71-8

72

Seng et al. Validity of EQ-5D-5L in axial SpA patients 



tivity impairment (25). Higher percentages 
indicate greater impairment on productivi-
ty. The use of WPAI:SpA has been validated 
for use among patients with SpA in Singa-
pore (Results unpublished).

Statistical analyses
Data analyses in this study were conducted 
using the Stata software, version 14.0 (Stata 
Corporation; College Station, Texas, USA). 
Test for normality of data was performed 
using Shapiro-Wilk’s test. Descriptive sta-
tistics were expressed as mean±standard 
deviation (SD), median [interquartile range 
(IQR)], or number (%), where appropriate. 

In this study, the preference weights from 
Singapore were utilized to derive the EQ-
5D-5L index score (26). In accordance to the 
COSMIN checklist (Supplementary File 1), the 
percentage of missing items, description of 
how missing items were processed, the dis-
tribution of EQ-5D-5L index and VAS scores 
(including floor and ceiling effect) were re-
ported for interpretability. Floor and ceiling 
refer to the proportion of observations at the 
lowest and highest possible value, respective-
ly. A floor or ceiling percentage that is greater 
than 15% is considered significant (27).

Pertaining to sample size computation, 
there are currently no guidelines on sample 

size computation for validation of HrQoL 
tools. However, it is generally recommend-
ed by the COSMIN guidelines to have at 
least 50-100 respondents (28, 29).

Validity refers the extent to which the tool 
is able to quantify what it seeks to measure 
(30, 31). A valid tool should permit the dif-
ferentiation of HrQoL among patients with 
unique disease characteristics. The con-
struct validity between EQ-5D-5L subscales 
and other PROM scores was evaluated using 
Spearman rank or Pearson’s correlation co-
efficients, where appropriate. High (r=0.5-
0.8) and moderate correlation coefficients 
(r=0.3 to <0.5) indicate that the scores from 
two PROMs are correlated, while low cor-
relation coefficients (r≤0.3) indicate that 
the PROMs are quantifying different con-
structs  (32). The validities of convergent 
construct were evaluated with 22 a priori 
hypotheses based on the literature search 
and experience from clinical practice. Con-
struct validities of the EQ-5D-5L was sup-
ported if at least 75% of the results are in 
accordance with hypotheses (33). A p-value 
of <0.001 was considered statistically signif-
icant after applying Bonferroni’s correction.

The hypotheses were as follows: 
•	 The EQ-5D-5L index (18, 34) and VAS 

scores (35) are positively and moderately 
correlated with SF-36 PCS and SF-36 MCS.

•	 The EQ-5D-5L index and VAS scores are 
negatively correlated and highly correlat-
ed with PGA (36) scores. 

•	 The EQ-5D-5L index and VAS scores are 
negatively correlated and moderately 
correlated with summary scores for BAS-
DAI (37), BASFI (37), HAQ-DI (38), pain 
(39), WPAI absenteeism, presenteeism, 
work productivity loss, and activity im-
pairment (40).

Reliability refers to the overall consistency 
of an instrument. Observed values in a reli-
able instrument are true within acceptable 
errors of measurements (30). This was eval-
uated primarily through internal consisten-
cy on the assumption that every item was 
similar and assessed a single construct. Al-
though the EQ-5D-5L comprises several di-
mensions with single items, the utilization 
of Cronbach’s alpha for assessing its reliabil-
ity has been studied in multiple studies (41-
44). Internal consistency was hence esti-
mated using Cronbach’s alpha and was only 
supported if it was more than 0.70 (45). The 

Mental Component Summary 	 47.5 
(Median: 50, SD 10)	 (39.8, 53.9)

HAQ-DI (0-3)	 1.1 (1, 1.4)

BASDAI (0-10)	 2.1 (1.5, 4.2)

BASFI (0-10)	 1.1 (0.3, 2.8)

PGA (0-10)	 3 (1, 4)

Pain (0-10)	 2 (1, 4)

WPAI:SpA	

Presenteeism (0-100)	 20 (0, 30)

Absenteeism (0-100)	 0 (0, 0)

Work productivity loss (0-100)	 20 (10, 47.7)

Activity loss (0-100)	 20 (0, 30)
aAs diagnosed with the 2011 Assessment of Spondyloarthritis 
International Society (ASAS) criteria.
bOthers refer to Bamar, Filipino, and Ceylonese ethnicity. 
cOthers refer to full-time students, patients serving full-time 
military training or homemakers. 
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; 
BASFI: Bath Ankylosing Spondylitis Functional Index; GCE: general 
certificate of education; PGA: Patient Global Assessment; HAQ-
DI: Health Assessment Questionnaire-Disability Index; PROM: 
patient reported outcome measures; PSLE: primary school leaving 
examination; SD: standard deviation; WPAI:SpA: Work Productivity 
and Activity Impairment Questionnaire: Spondyloarthritis.

Table 1. Sociodemographic, clinical charac-
teristics, and PROM scores of patients with 
axial SpAa (n=118).

	 Median 
	 (Interquartile 
Characteristics	 range) or n (%)

Age	 35 (28, 49)

Gender	

Male	 96 (81.4)

Race	

Chinese	 112 (94.9)

Malay	 1 (0.8)

Indian	 1 (0.8)

Othersb	 4 (3.4)

Highest education qualification	

No formal education	 1 (0.8)

Primary 	 2 (1.7)

Secondary	 17 (14.4)

Tertiary	 98 (83.1)

Marital status	

Single	 59 (50.0)

Married	 54 (45.8)

Divorced	 5 (4.2)

Living arrangement	

Staying alone	 10 (8.5)

Staying with family/friends	 108 (91.5)

Occupation	

Employed	 85 (72.0)

Unemployed 	 7 (5.9)

Retired	 9 (7.6)

Othersc	 17 (14.4)

Disease duration, years	 6.6 (1.5, 12.2)

PROM score (Range)	

SF-36 	

Physical functioning (0-100)	 85 (70, 95)

Role-physical (0-100)	 78.1 (62.5, 100)

Bodily pain (0-100)	 62 (51, 74)

General health (0-100)	 57 (45, 72)

Vitality (0-100)	 62.5 (50, 75)

Social functioning (0-100)	 87.5 (75, 100)

Role-emotional (0-100)	 83.3 (75, 100)

Mental health (0-00)	 80 (65, 90)

Physical Component Summary 	 46.2 
(Median: 50, SD 10)	 (38.6, 53.0)
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test-retest reliability was investigated using 
weighted kappa for the five items of the EQ-
5D-5L and intraclass correlation coefficient 
(ICC) (two-way mixed effects model) with a 
95% confidence interval (CI) for the EQ-5D-
5L VAS and index scores (46). A weighted 
kappa of ≤0.2, 0.21-0.4, 0.41-0.6, 0.61-0.8, 
and ≥0.81 indicated poor, fair, moderate, 
good, and very good agreement of the re-
sponses, respectively, between the repeat-

ed evaluations (47). Excellent reliability is 
demonstrated by an ICC that is greater than 
or equal to 0.70 (33). Measurement error 
refers to the systematic and random error 
of PROM score that cannot be attributed to 
true changes in the construct to be quanti-
fied (48). It was assessed by evaluating the 
minimal detectable change (MDC95) that 
exceeds measurement error and noise at 
a 95% CI. The formula used was as follows: 

MDC95=1.96×”2×Standard error of Mea-
surement (SEM)=2.77×SEM. The SEM of the 
EQ-5D-5L index and VAS scores were com-
puted using the formula: SEM=SD of the 
EQ-5D-5L score in the patient sample×”(1 
− reliability of the score) (49). Changes that 
are smaller than the MDC95 are more likely 
to be attributed to measurement errors, 
while changes greater than the MDC should 
be considered as real changes.

Results

Study sample
A total of 118 patients with axial SpA were 
recruited for this study from 2017 to 2018. 
No patients were excluded from the study. 
The sociodemographic and clinical char-
acteristics of the patients and their PROM 
scores are reported in Table 1. The median 
age of patients was 35 years (IQR: 28, 49). 
Majority of the patients were male (n=96, 
81.4%), Chinese (n=112, 94.9%), and re-
ceived at least tertiary education (n=98, 
83.1%).

Interpretability of EQ-5D-5L
There was no patient with missing data in 
the EQ-5D-5L items and the index score was 
computed for all patients. The distribution 
of the EQ-5D-5L index scores for all patients 
at baseline is reported in Figure 1. The me-
dian EQ-5D-5L index score was 0.83 (IQR: 
0.75, 0.85). There was no floor (n=0) or ceil-
ing effect (n=0) for EQ-5D-5L index score. 
The distribution of EQ-5D-5L VAS scores 
for all included patients is shown in Figure 
2. The median EQ-5D-5L VAS score was 75 
(IQR: 70, 90). No floor effect for EQ-5D-5L 
VAS score was observed, while its ceiling 
effect was acceptable at 1.7%.

Construct validity
Table 2 shows that construct validity of 
the EQ-5D-5L instrument. With regard to 
structural validity, there were significant 
associations between the EQ-5D-5L index 
and VAS scores with BASDAI, BASFI, HAQ-
DI, pain, PGA, SF-36 PCS and SF-36 MCS, 
WPAI:SpA absenteeism, presenteeism, work 
productivity loss, and activity impairment 
(p<0.001). The Spearman correlation coeffi-
cients ranged from moderate (HAQ-DI score 
with EQ-5D-5L VAS score: -0.39, p<0.001) to 
high (WPAI:SpA—activity impairment with 
EQ-5D-5L index score: -0.65, p<0.001). All 22 
hypotheses were confirmed in the results. 
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Figure 1. Histogram showing the distribution of EQ-5D-5L index scores of patients with axial 
spondyloarthritis at baseline (n=118).

Figure 2. Histogram showing the distribution of EQ-5D-5L visual analog scale scores of patients 
with axial spondyloarthritis at baseline (n=118).
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Reliability and measurement error
Cronbach’s alpha was 0.79, which showed that 
EQ-5D-5L had excellent internal consistency. 

The test-retest reliability of EQ-5D-5L was eval-
uated in 43 stable patients. Reliability for EQ-
5D-5L mobility, self-care, usual activities, and 
anxiety/depression was good, with a weight-
ed kappa of 0.78 (95% CI: 0.65-0.92), 0.68 (95% 
CI: 0.13-0.88.), 0.85(95% CI: 0.80-0.0.93) and 
0.71 (95% CI: 0.61-0.81), respectively. Similar-
ly, the reliability of the EQ-5D-5L index and 
VAS scores were excellent with ICCs of 0.92 
(95% CI: 0.85-0.96) and 0.99 (95% CI: 0.98-1), 
respectively. However, the weighted kappa 
for EQ-5D-5L pain/discomfort was moderate 
[kappa=0.53 (95% CI=0.41-0.60)]. The MDC95 

for the EQ-5D-5L index and VAS score were 
0.06 and 4.5, respectively. 

Discussion
The EQ-5D-5L is a commonly utilized HrQoL 
instrument studied in clinical research (18). 
To best of our knowledge, no study has 
examined the validity and reliability of EQ-
5D-5L specifically among patients with axial 
SpA in Singapore. Our study findings sup-
port the utilization of EQ-5D-5L as a valid 
and reliable instrument in assessing HrQoL 
among patients with axial SpA.

Our results were consistent with findings 
from a recent study conducted in Hong 

Kong among both axial and peripheral pa-
tients with SpA, which found that the EQ-
5D-5L showed acceptable psychometric 
properties for the evaluation of HrQoL of 
patients (8). In addition, the results from 
this study were comparable to other Asian 
studies such as Luo et al. (50), which eval-
uated the psychometric properties of EQ-
5D-5L (Chinese language) among a het-
erogeneous population of rheumatology 
patients with conditions such as systemic 
lupus erythematosus, and Leung et al (9), 
which evaluated its use among psoriatic 
arthritis patients. It is also noteworthy that 
Leung et al. (9) found that EQ-5D-5L had 
a higher patient acceptability compared 
to other HrQoL instruments such as Short-
Form 6D dimensions, while yielding compa-
rable abilities to differentiate varying health 
states.

However, our results differed from studies 
conducted in Europe, where EQ-5D scores 
were found to have inconsistent correlation 
with different PROMs. In a study conduct-
ed among psoriatic patients in Hungary, a 
weak correlation was shown between EQ-
5D scores and Psoriasis Severity Index score, 
an instrument used to assess disease sever-
ity (51). The differing findings could be due 
to the use of EQ-5D-3L in the study, which 
permits only three possible responses for 
the five health items. Studies that evalu-

ated the use of EQ-5D-5L and EQ-5D-3L 
found that EQ-5D-5L had superior sensi-
tivity and precision for health status mea-
surements (52). Additionally, EQ-5D-3L has 
been shown to overestimate health-related 
problems, which may lead to derivation of 
biased utilities (52). 

Overall, the validity of the EQ-5D-5L was 
demonstrated through the construct validi-
ty, of which all 22 a priori hypotheses com-
paring EQ-5D-5L scores to other PROMs 
were fulfilled. This indicated that the hy-
pothesized differences in health status 
quantified by other PROMs existed among 
patients grouped by their differing respons-
es to EQ-5D-5L items. Our convergent valid-
ity analyses also showed that the items in 
EQ-5D-5L correlated well with all six PROMs 
evaluated in the study. These results may be 
explained by the usage of self-administered 
PROMs that have been shown to have bet-
ter correlations with HrQoL PROMs, com-
pared to clinician-reported outcome mea-
sures (53, 54). Although clinician-reported 
outcome measures were not evaluated in 
our study, future studies should consider 
assessing the construct validity of EQ-5D-
5L with other clinician-reported outcome 
measures. 

Our study also showed that WPAI:SpA and 
HAQ-DI were the two PROMs that had the 

Table 2. Construct validity of EQ-5D-5L instrument.

		  EQ-5D-5L index score	 EQ-5D-5L VAS score

	 Hypothesis	 Spearman Correlation	 Hypothesis Met	 Spearman Correlation	 Hypothesis Met

SF-36 PCS	 Moderate (+)	 0.54*	 Yes	 0.41*	 Yes

SF-36 MCS	 Moderate (+)	 0.41*	 Yes	 0.60*	 Yes

PGA 	 High (-)	 -0.55*	 Yes	 -0.52*	 Yes

HAQ-DI	 Moderate (-)	 -0.60*	 Yes	 -0.39*	 Yes

BASDAI 	 Moderate (-)	 -0.54*	 Yes	 -0.47*	 Yes

BASFI 	 Moderate (-)	 -0.56*	 Yes	 -0.44*	 Yes

Pain	 Moderate (-)	 -0.59*	 Yes	 -0.46*	 Yes

WPAI:SpA - absenteeism	 Moderate (-)	 -0.42*	 Yes	 -0.42*	 Yes

WPAI:SpA - presenteeism	 Moderate (-)	 -0.59*	 Yes	 -0.53*	 Yes

WPAI:SpA - work productivity loss	 Moderate (-)	 -0.59*	 Yes	 -0.54*	 Yes

WPAI:SpA - activity impairment	 Moderate (-)	 -0.65*	 Yes	 -0.55*	 Yes

*p<0.001 as corrected using Bonferroni’s correction as 22 a priori hypotheses were tested; (+) and (-) indicate the direction of correlations; ‘Hypothesis Met’ column indicates whether hypothesis 
generated prior to analysis about direction of correlation and magnitude was met in the specific variable.  
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis Functional Index; EQ-5D-5L: EuroQOL 5 Dimensions-5 Levels Questionnaire; HAQ-DI: Health Assessment 
Questionnaire Disability Index; PGA: patient global assessment of disease activity; SF-36 PCS: Short Form-36 Health Survey physical component summary score; SF-36 MCS: Short Form-36 Health 
Survey mental component summary score; WPAI:SpA: Work Productivity and Activity Impairment Questionnaire: Spondyloarthritis.
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highest correlations with the EQ-5D-5L. 
One potential reason for this finding may 
be due to the overlapping constructs of 
function-based items evaluated in the EQ-
5D-5L, WPAI:SpA, and HAQ-DI, especially 
pertaining to the impact of axial SpA on 
usual activities and work (17, 21, 25). This in 
turn reflects the importance of improving 
patients’ physical function, so as to allow 
them to fulfill their work responsibilities 
and enjoy better HrQoL (55).

Additionally, the excellent test-retest re-
liability of the EQ-5D-5L was reflected by 
weighted kappa of ≥0.61 for four among 
five items on the EQ-5D-5L, and ICCs ex-
ceeding 0.9 for the EQ-5D-5L index and 
VAS scores. The moderate test-retest re-
liability of the EQ-5D-5L pain/discomfort 
(kappa=0.53) was similar to that noted in 
other studies (50, 56). A potential reason 
for lower reliability in this dimension could 
be attributed to the variability in frequency 
and intensity of pain among patients with 
axial SpA (50, 56). Consequently, this may 
have contributed to differences in pain as-
sessment during the test-retest period. Per-
taining to the MDC of the EQ-5D-5L index 
and VAS scores, the results were similar to 
values utilized in studies performed in anky-
losing spondylosis (57) and rheumatoid ar-
thritis patients (58), as well as general refer-
ence values described by Walter et al. (59). 

This study has several limitations. First, this 
study only included patients with axial 
SpA, which limits its generalizability to oth-
er subtypes of SpA. Nonetheless, our study 
findings provide a basis for future research 
to assess the psychometric properties of EQ-
5D-5L among patients with other subtypes 
of SpA. Second, the range for EQ-5D-5L in-
dex scores among patients in the study was 
relatively narrow and most patients scored 
between 0.6 and 0.9. Although this was 
similar to findings of Tsang et al. (8) (mean 
EQ-5D-5L index score=0.79±0.19), the mea-
surement properties may be less generaliz-
able to patients with EQ-5D-5L scores that 
are less than 0.6. Owing to the lack of the 
gold standard comparator for the EQ-5D-5L 
among patients with axial SpA, criterion va-
lidity was not assessed. In addition, as there 
were less than 5% of patients who were of 
Malay, Indian, and other ethnicity respective-
ly, the cross-cultural validity of the EQ-5D-5L 
was not evaluated. Overall, all other mea-
surement properties in the COSMIN checklist 

were evaluated and this lends a reasonably 
comprehensive review on the validity and 
reliability of the EQ-5D-5L to be used in as-
sessing the HrQoL of patients with axial SpA. 
Future research is required to achieve a bet-
ter understanding on how EQ-5D-5L can be 
used in clinical practice to guide treatment 
decisions among patients with axial SpA.

Overall, the study findings support the va-
lidity and reliability of the EQ-5D-5L for the 
assessment of HrQoL among patients with 
axial SpA in Singapore. 
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