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ABSTRACT 
Introduction: Comparison of patient health-related 
quality of life (HRQOL) scores to a reference group is 
needed to quantify the HRQOL impact of disease or 
treatment. This study aimed to establish population 
norms for 2 HRQOL questionnaires—EuroQol 
5-dimension 5-level questionnaire (EQ-5D-5L) and 
European Organisation for Research and Treatment of 
Cancer Quality of Life Questionnaire-Core Question-
naire 30 (EORTC QLQ-C30) according to age, sex and 
ethnicity—and to explore relationships between the 
EQ-5D-5L, EORTC QLQ-C30 and sociodemographic 
characteristics. We used a representative sample of  
adult Singapore residents aged 21 years and above.
Method: This study used data collected from a 
cross-sectional household survey in which 600 adult 
Singaporeans completed questions on sociodemo-
graphic characteristics—the EQ-5D-5L and the 
EORTC QLQ-C30. Multiple linear regression analyses 
were conducted to explore associations between 
sociodemographic characteristics, the EQ-5D-5L  
scores and the EORTC QLQ-C30 scores. Regression-
based population norms were computed for each 
subgroup using a post-stratification method.
Results: In multiple linear regression analysis, age  
was significantly associated with EQ-5D-5L index 
and visual analogue scale (VAS) scores, while no 
sociodemographic characteristics were significantly 
associated with EORTC QLQ-C30 summary scores. The 
normative EQ-5D-5L index and VAS scores decreased 
in adults aged 65 years and above, and EQ-5D-5L  
index scores were slightly lower in females than males 
and in non-Chinese than Chinese. The normative  
EORTC QLQ-C30 summary scores were slightly higher 
in Chinese than in the non-Chinese group and in the 
45–64 age group than other age groups. 
Conclusion: This study provides population norms for 
the EQ-5D-5L and EORTC QLQ-C30 for the general 

adult population in Singapore. Future studies of  
patient populations in Singapore using EQ-5D-5L or 
QLQ-C30 can use these normative data to interpret the 
HRQOL data collected.
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CLINICAL IMPACT

What is New
•	 Normative EuroQol 5-dimension 5-level 

questionnaire (EQ-5D-5L) index scores in 
Singapore decreased with increasing age 
and were lower in females and non-Chinese 
individuals.

•	 Normative Quality of Life Questionnaire-Core 
Questionnaire 30 (QLQ-C30) summary scores 
are higher in middle-aged individuals than in 
young and older individuals.

Clinical Implications
•	 Future studies of patient populations in 

Singapore using EQ-5D-5L or QLQ-C30 can use 
these regression-based norms to interpret data.

•	 These normative data can also facilitate 
population health monitoring in Singapore 
through informing the priorities of public health 
programmes and evaluating the effectiveness of 
disease management policies.
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INTRODUCTION
Health-related quality of life (HRQOL) is a 
multidimensional assessment of the impact of 
disease and treatment on physical, psychological 
and social aspects of individuals’ lives.1,2 HRQOL 
is an important outcome measure of healthcare 
interventions that is increasingly used in clinical 
research and practice.1,3 HRQOL instruments may  
be generic or disease-specific.4 Generic instruments 
are broadly applicable across disease groups, 
whereas disease-specific instruments are designed 
for particular diseases and patient populations.5 
While generic instruments are useful for comparing 
HRQOL among different populations, they are  
usually less sensitive than disease-specific instru-
ments to the impact of particular aspects of diseases 
and their treatments on HRQOL.4,5 Hence, using 
generic and disease-specific HRQOL instruments 
in conjunction allows for both cross-population 
comparisons and deep dive into symptoms or  
health aspects particular to the condition.5

For quantifying the HRQOL impact of disease or 
treatment, comparison of HRQOL scores of a target 
patient group with a reference group is needed.6  
In randomised trials, the control group provides the 
ideal reference group for assessing specific effects  
of alternative treatment options. The general 
population is another relevant reference group, 
providing interpretive value about the impact of  
any specific disease relative to the background 
level of health in a general population. Therefore,  
HRQOL scores of the general population provide 
useful information for interpreting patients’ HRQOL 
scores for any study design and may be the only 
option for single-arm clinical studies.

These scores, also called population norms, are 
usually derived from general population health 
surveys using the questionnaires of certain HRQOL 
instruments.6 Population norms are published as 
means and standard deviations (SDs) of HRQOL 
scores for subgroups stratified by sociodemo- 
graphic variables such as age, sex and ethnicity6 so  
that adjusted comparisons can be made when 
quantifying disease burden, given that the preva- 
lence of health conditions may vary by sociodemo-
graphic variables. The HRQOL of general populations 
in different countries may differ due to real health 
differences and different perceptions of and res-
ponses to HRQOL questionnaires influenced by 
respondents’ cultural background including values, 
beliefs and religion.6,7 As a result, it is necessary 
to establish country-specific population norms for 
HRQOL instruments.

EQ-5D is a generic HRQOL instrument developed 
by the EuroQol Group in 1990.8 The original version 

of the EQ-5D (the EQ-5D-3L) includes 3 response 
levels for each of its 5 dimensions including mobility, 
self-care, usual activities, pain or discomfort, and 
anxiety or depression.9 The EQ-5D-5L, which has 5 
response levels for each dimension, was introduced  
in 2009 to increase sensitivity and reduce ceiling  
effects in measurement.8 According to a recent 
systematic review, the EQ-5D-5L was associated  
with better measurement properties compared to  
the EQ-5D-3L.10 Population norms for the EQ-5D-5L 
have been established for many countries including  
the US,11 China12 and Spain.13 The European 
Organisation for Research and Treatment of Cancer 
Quality of Life Questionnaire-Core Questionnaire 30 
(EORTC QLQ-C30) is the core of a series of cancer-
specific HRQOL instruments that cover the most 
commonly seen cancers such as lung, colorectal 
and breast cancers.14 Population norms for the 
EORTC QLQ-C30 have been established for several 
countries including Germany,15 the Netherlands16 
and Australia.17

The EQ-5D has been shown to be a valid HRQOL 
instrument for various health conditions including 
cancers in Singapore,18 a city-state in Southeast  
Asia inhabited by a multicultural, multi-ethnic popu-
lation of 6 million consisting of Chinese (74.0%), 
Malays (13.5%), Indians (9.0%) and other ethnic  
groups (3.4%).19 However, Singaporeans’ population 
norms are available for only EQ-5D-3L based on a 
survey conducted from 2009 to 2010.20 Similarly, 
EORTC QLQ-C30 was validated in local cancer 
patients,21 but local normative data have not been 
available.

The present study aimed to establish population 
norms for both the EQ-5D-5L and the EORTC 
QLQ-C30 according to age, sex and ethnicity  
using a representative sample of adult Singapore 
residents aged 21 years and above. In addition,  
the study explored relationships between the 
EQ-5D-5L, EORTC QLQ-C30 and the sociodemo- 
graphic characteristics of the Singapore population.

METHOD

Study design and data collection
In a cross-sectional household survey, we used a 
3-stage sampling method to recruit community-
dwelling adult Singaporeans according to 
demographic quotas for age, sex, ethnic group and 
apartment size. Eligibility criteria were: (1) 21 years 
old or above (age of adult by law in Singapore), (2) 
Singapore citizen or permanent resident, (3) ability 
to read and communicate in English or Chinese, (4) 
able to provide informed consent. The survey form 
was available in 2 languages (English and Chinese) 
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for participants to choose from. Detailed sampling 
and data collection processes are reported in 
Supplementary Material S1. This study received 
ethical approval from the SingHealth Centralised 
Institutional Review Board (CIRB 2018/2345). 

Instruments

EQ-5D-5L
The EQ-5D-5L is a self-administered questionnaire 
describing respondents’ health on the day of 
survey in 5 dimensions (i.e. mobility, self-care, 
usual activities, pain or discomfort, and anxiety or 
depression). The questionnaire includes a hash-
marked EuroQol visual analogue scale (EQ VAS) for 
respondents to rate their overall health on the day 
of survey. Detailed scoring methods are reported in 
Supplementary Material S2.

QLQ-C30
The QLQ-C30 is a questionnaire designed to 
measure the HRQOL of cancer patients.22 It consists 
of 30 questions. Detailed scoring methods are 
provided in Supplementary Material S3.

Statistical analysis
Statistical analyses were carried out using R version 
4.2.1 (R Foundation for Statistical Computing, 
Vienna, Austria) and RStudio version 2022.07.2 
(Posit, Boston, MA, US). Means and SDs were 
calculated for continuous variables, and frequencies 
and percentages for categorical variables. Data 
were presented separately by age, sex, ethnicity 
and language of survey used. We used 3 categories 

of age to present the data: 21–44, 45–64 and 
≥65 years. Multiple linear regression analyses were 
used to identify sociodemographic characteristics 
that were statistically significant predictors of 
EQ-5D-5L and QLQ-C30 scores, which would be 
accounted for in the computation of population 
norms. Age, sex, ethnicity, language, marital status, 
educational level and housing type were included 
as categorical variables in the regression models 
(see Table 1 for categories of each variable). We 
examined the associations between EQ-5D-5L and 
QLQ-C30 scores using Spearman’s correlations. 
For all analyses, a P value of <0.05 was considered 
statistically significant.

Raking, a post-stratification technique, was used 
to create sample weights to match the population 
distributions for age, sex, ethnicity, education 
level and income shown in Table 1.23 We utilised  
a regression-based method to compute the  
population norms for each subgroup rather than 
presenting the observed means and SDs of scores, 
because this would allow us to control for the  
effect of other sociodemographic variables by 
including them as predictors in the regression  
models (Supplementary Material S4).24,25 This  
method also allowed us to provide norms for  
subgroups where there were no or very few 
observations. Using separate linear regression  
models, we generated normative data for EQ-
5D-5L index, VAS, QLQ-C30 summary scale, 
functional and symptom subscales, each for a total 
of 12 subgroups defined by age (21–44, 45–64  
and ≥65 years), sex (male and female), ethnicity 
(Chinese and non-Chinese).  

Table 1. Sample sociodemographic characteristics (n=600).

Variable Sample, no. (%) Population (%)

Language of survey Not applicable

English 452 (75.3)

Mandarin 148 (24.7)

Sex, male 292 (48.7) 48.7

Age, median (IQR), years 45.0 (34.0–59.0) 42.4

21–44 289 (48.2) 42.9

45–64 215 (35.8) 35.7

≥65 96 (16.0) 21.4

Ethnicity

Chinese 451 (75.2) 74.0
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Table 1. Sample sociodemographic characteristics (n=600). (Cont’d)

Variable Sample, no. (%) Population (%)

Malay 76 (12.7) 13.5

Indian 60 (10.0) 9.0

Others 13 (2.2) 3.4

Highest level of education (n=597)

Primary or lower 65 (10.9) 20.9

Secondary 75 (12.6) 16.0

O level/A level/diploma 195 (32.7) 26.9

University and above 262 (43.9) 36.2

Current marital status (n=597)

Never married 158 (26.3) 28.6

Currently married 393 (65.5) 61.8

Separated 4 (0.7) 4.7

Divorced 28 (4.7)

Widowed 14 (2.3) 4.9

Type of housing Not available

1-, 2- or 3-room HDB flat 149 (24.8)

4-room HDB flat 251 (41.8)

5-room or executive HDB flat 200 (33.3)

Current employment status (n=596) Not available

Working 406 (67.7)

Student (full-time) 25 (4.2)

National Service 3 (0.5)

Homemaker/housewife 75 (12.5)

Retired 60 (10.0)

Unemployed (able to work) 26 (4.3)

Unemployed (unable to work because of disability or other 
medical conditions)

1 (0.2)

Monthly household income, SGD (n=508)

Below 2000 97 (16.2) 18.4

2000–3999 127 (21.2) 8.5

4000–5999 111 (18.5) 8.8

6000–9999 111 (18.5) 17.1

10,000 and above 62 (10.3) 47.2

IQR: interquartile range; HDB: Housing & Development Board; SGD: Singapore dollar
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RESULTS
There was a total of 600 respondents, comprising 
452 (75.3%) English-speaking and 148 (24.7%) 
Chinese-speaking respondents. There were 289 
(48.2%) respondents aged 21–44 years, 215 (35.8%) 
aged 45–64 years and 215 (35.8%) respondents  
aged ≥65 years; 292 (48.7%) respondents were 
male; and 451 (75.2%) respondents were Chinese, 
76 (12.7%) were Malay, 60 (10.0%) respondents  
were Indian, and 13 (2.2%) were of other ethnic 
groups. The total number of participants by sex, age 
and ethnicity are shown in Supplementary Table S1.

The highest level of education was university  
degree and above in 262 (43.9%) respondents, 
O level/A level/diploma in 195 (32.7%), and 
secondary education or lower in 140 (23.5%). Most 
respondents (251, 41.8%) were living in 4-room 
Housing & Development Board (HDB) apartments, 

were employed (406, 67.7%) and were married  
(393, 65.5%). The monthly household income was  
below SGD2000 in 97 (16.2%) respondents,  
SGD2000–3999 in 127 (21.2%), SGD4000–5999 in 
111 (18.5%), SGD4000–9999 in 111 (18.5%) and 
SGD10,000 and above in 62 (10.3%). The demo-
graphic characteristics of the sample were similar 
to census data except that our sample was slightly 
younger, better educated and earned less (Table 1).

Spearman’s correlations between the EQ-5D-5L  
and the QLQ-C30 scores were all statistically  
significant (Table 2). Conceptually similar domains 
(e.g. the QLQ-C30 pain subscale and the EQ-5D-
5L pain/discomfort dimension: 0.61) had higher  
absolute correlations, while conceptually dissimilar 
domains (e.g. the QLQ-C30 cognitive functioning 
subscale and the EQ-5D-5L self-care dimension:  
-0.05) had lower absolute correlations. 

Table 2. Spearman’s correlation coefficients between EQ-5D and QLQ-C30 items/scores (n=600).

QLQ-C30 EQ-5D

Mobility Self-care Usual 
activities

Pain/
discomfort

Anxiety/
depression

Index VAS

Global health/QoL -0.18a -0.14a -0.22a -0.30a -0.28a 0.38a 0.62a

Physical functioning -0.34a -0.13b -0.24a -0.34a -0.22a 0.40a 0.33a

Role functioning -0.19a -0.19a -0.34a -0.22a -0.15a 0.25a 0.15a

Emotional functioning -0.11b -0.08c -0.23a -0.27a -0.46a 0.42a 0.24a

Cognitive functioning -0.13b -0.05 -0.15a -0.30a -0.31a 0.36a 0.26a

Social functioning -0.29a -0.23a -0.39a -0.33a -0.31a 0.39a 0.31a

Fatigue 0.19a 0.16a 0.25a 0.39a 0.32a -0.45a -0.34a

Nausea/vomiting 0.08 0.10c 0.20a 0.15a 0.16a -0.16a -0.14a

Pain 0.35a 0.17a 0.30a 0.61a 0.21a -0.55a -0.28a

Dyspnoea 0.22a 0.16a 0.29a 0.23a 0.19a -0.25a -0.21a

Insomnia 0.14a 0.16a 0.14a 0.36a 0.26a -0.35a -0.21a

Appetite 0.18a 0.17a 0.24a 0.28a 0.24a -0.31a -0.18a

Constipation 0.15a 0.06 0.21a 0.17a 0.19a -0.21a -0.13b

Diarrhoea 0.06 0.09c 0.08 0.07 0.06 -0.06 -0.05

Financial difficulties 0.24a 0.21a 0.45a 0.27a 0.22a -0.30a -0.27a

QLQ-C30 summary score -0.30a -0.16a -0.28a -0.54a -0.40a 0.60a 0.37a

aP<0.001; bP<0.01; cP<0.05
EQ-5D: EuroQol 5-dimension questionnaire; QLQ-C30: Quality of Life Questionnaire-Core Questionnaire 30; QoL: quality of life;  
VAS: visual analogue scale
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In the multivariate linear regression analysis,  
older age (≥65 years) was associated with lower 
EQ-5D-5L index (β -0.04; standard error [SE] 0.02; 
P=0.008) and EQ VAS (β -6.0; SE 1.56; P<0.001). 
No variables were significantly associated with the 
QLQ-C30 summary score (Table 3).

Population norms were computed using estimated 
marginal means for the EQ-5D-5L index, EQ VAS and 
QLQ-C30 summary score (Table 4), each functional 
subscale of the QLQ-C30 (Table 5), and each  
symptom subscale of the QLQ-C30 and financial 
difficulties (Supplementary Table S2) for age, sex  
and ethnicity groups. The normative EQ-5D-5L  
index and EQ VAS scores were similar for the  
young and middle-aged subgroups, which were 
higher than those for the old subgroup; EQ-5D-5L 
index scores were slightly lower in females and non-
Chinese participants. 

The normative QLQ-C30 scores decreased with  
age for the physical functioning, social functioning, 
nausea/vomiting and appetite loss subscales; 
increased with age for the emotional functioning, 
pain and financial difficulties subscales; and  
exhibited a non-monotonic relationship with age  
for global health, role functioning, cognitive 
functioning, fatigue, dyspnoea, insomnia, constipa-
tion and diarrhoea subscales. The normative  
QLQ-C30 scores for males were similar to those 
for females for the physical functioning, cognitive 
functioning, social functioning and fatigue scales; 
higher than those for females for the role function- 
ing, emotional functioning, nausea/vomiting, 
dyspnoea, insomnia and financial difficulties  
subscales; but lower than those for females for the 
global health, pain, constipation and diarrhoea 
subscales. The normative QLQ-C30 scores for  
Chinese were similar to or higher than those for 
non-Chinese for all functional scales, and lower  
than those for non-Chinese for all the symptom  
scales and financial difficulties. Following post-
stratification weighting, the normative score for 
Chinese females aged ≥65 years on the fatigue 
subscale was -0.35. As scores range from 0 to 
100, a score of 0 can be considered the normative  
score for this subgroup.

DISCUSSION
More than a decade has passed since Singapore’s 
population norms for the EQ-5D-3L were 
published, and before this study, there was a lack of 
population norms for the EQ-5D-5L and QLQ-C30 
in Singapore. Given the improved sensitivity of the 
EQ-5D-5L compared to the EQ-5D-3L, establishing 
population norms for the EQ-5D-5L would provide 
useful reference data for studies in Singapore. Using 

multivariate linear regression models and estimated 
marginal means, we produced population norms for 
the EQ-5D-5L and QLQ-C30 questionnaires for the 
general adult population in Singapore. 

The trends found in the EQ-5D-5L index scores  
in this study were similar to other countries’ 
population norms and the previously published 
EQ-5D-3L population norms.20 EQ-5D-5L index 
scores were negatively associated with age in both 
studies, indicating a trend of worsening mobility,  
self-care, usual activities, pain/discomfort and  
anxiety/depression with ageing. The normative  
EQ-5D-5L index scores were slightly higher for  
male respondents. These findings were consistent 
with other studies, which showed that EQ-5D-5L  
index and EQ VAS scores decreased with increasing 
age11,20 and that women had lower EQ-5D-5L 
index scores than men.12 These trends were also  
consistent with patterns in population norms of  
other countries, such as Vietnam, China and 
Australia.12,26,27 Normative EQ-5D-5L index scores 
were slightly higher for Chinese compared to non-
Chinese groups. This is consistent with evidence 
for wide socioeconomic disparities experienced 
by ethnic minorities in Singapore, which has led  
to disparities in health literacy, health-seeking 
behaviours and financial resources.28,29 The higher 
EQ-5D-5L index scores for Chinese respondents  
could also be attributed to face-saving culture, 
characterised by a greater reluctance to admit  
health problems due to their social undesirablility.30 

Consistent with existing studies, the QLQ-C30 
subscale scores in our population sample decreased 
with age for the physical functioning subscales, but 
increased with age for the emotional functioning 
subscale.15-17,31 The non-monotonicity of the  
QLQ-C30 summary score was likely driven by the  
non-monotonicity of the global health, role 
functioning, cognitive functioning and symptom 
subscales. Similar non-monotonicity has been found  
in other countries for several of the QLQ-C30  
subscales including role functioning, cognitive 
functioning, fatigue and dyspnoea.17,31 This  
differing association with age may be due to the 
different constituent dimensions of EQ-5D-5L and 
QLQ-C30. EQ-5D-5L comprises primarily physical 
health dimensions, while QLQ-C30 consists of 
psychological, social and symptom dimensions  
which tend to have complex association with age.  
The absence of association between age and the 
QLQ-C30 summary score in multiple linear regres-
sion analysis and the minimal non-monotonicity in the 
normative data could be due to the cancellation of  
the various monotonic and non-monotonic relation- 
ships of the subscales with age after aggregation. 
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The trend in the QLQ-C30 global health/quality  
of life and social functioning scores differed from 
that in other studies. Our study showed higher  
levels of global health for the 45–64 age group  
than both younger and older groups. In contrast,  
the results of a multinational study showed higher 
global health/quality of life for the youngest and 
oldest age groups, compared to the middle-aged 
group (30–59 years old).31 In an Australian study, 
participants aged 70 years or more had the highest 
mean scores on the global health/quality-of-life 
functional subscale.17 While social functioning  
scores increased with age in several countries’ 
population norms,16,17 social functioning decreased 
with age in our study. These opposite trends  
between Singapore and other countries could be 
attributed to the ever-increasing healthcare and 
living costs in Singapore, which affects older adults 
more because of their greater healthcare needs  

and diminishing income compared to younger  
adults. The high living costs may have reduced  
social participation among the elderly.16,17,32

Non-Chinese respondents in our study had 
significantly lower QLQ-C30 physical and role 
functioning scores. This finding supported the 
previously published study that established the  
EQ-5D-3L norms, which had also showed that non-
Chinese respondents reported more problems 
with mobility and self-care compared to Chinese 
respondents in Singapore,20 as well as a study that  
found poorer 36-Item Short Form Survey physical 
functioning scores in non-Chinese respondents 
compared to Chinese respondents.33 Factors  
influencing the physical functioning dimension of 
HRQOL may have differed across ethnic groups.33 
Otherwise, there may have been differences in how 
individuals from different ethnic groups answered 
these questions.33 This underlines the importance 

Table 5. Model-predicted mean (SE) QLQ-C30 global health/QoL and functional subscale  scores by sex, age and ethnicity.

Male Female

21–44 years 45–64 years ≥65 years 21–44 years 45–64 years ≥65 years

Global health/QoL, no. (%)

Chinese 72.8 (2.7) 76.2 (2.5) 71.4 (2.7) 75.2 (2.7) 78.6 (2.4) 73.8 (2.6)

Non-Chinese 72.8 (2.7) 76.2 (3.2) 71.4 (3.7) 75.2 (2.8) 78.5 (3.3) 73.7 (3.8)

Physical functioning, no. (%)

Chinese 95.7 (2.2) 94.1 (1.5) 89.9 (2.0) 95.1 (1.7) 93.5 (1.8) 89.3 (2.0)

Non-Chinese 91.3 (1.7) 89.7 (2.5) 85.5 (2.9) 90.7 (2.1) 89.1 (3.2) 84.9 (3.4)

Role functioning, no. (%)

Chinese 97.2 (2.2) 98.0 (1.2) 95.5 (1.8) 95.7 (1.7) 96.4 (1.6) 94.0 (2.2)

Non-Chinese 93.0 (1.8) 93.7 (2.9) 91.3 (3.0) 91.5 (2.6) 92.2 (3.9) 89.8 (4.0)

Emotional functioning, no. (%)

Chinese 86.5 (2.8) 89.1 (2.5) 92.2 (1.9) 83.4 (2.5) 86.0 (2.8) 89.1 (2.2)

Non-Chinese 86.3 (2.2) 89.0 (3.1) 92.0 (3.3) 83.2 (2.9) 85.9 (4.0) 88.9 (4.1)

Cognitive functioning, no. (%)

Chinese 90.8 (2.5) 93.3 (1.8) 91.1 (2.3) 91.2 (2.1) 93.8 (1.8) 91.5 (2.0)

Non-Chinese 90.5 (2.2) 93.0 (2.0) 90.8 (2.7) 90.9 (2.4) 93.5 (2.6) 91.2 (3.0)

Social functioning, no. (%)

Chinese 97.2 (1.7) 96.7 (1.3) 94.6 (1.8) 97.6 (1.4) 97.1 (1.2) 95.0 (1.9)

Non-Chinese 95.0 (1.5) 94.5 (1.9) 92.5 (2.2) 95.4 (1.8) 94.9 (2.3) 92.8 (2.7)

QoL: quality of life
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of accounting for differences in sociodemographic 
characteristics when analysing and interpreting 
HRQOL outcomes, particularly in unrandomised 
comparisons and when estimating population  
norms.

The EQ-5D-5L was significantly correlated with  
the QLQ-C30 on all subscales. This was consistent  
with existing international research34 showing 
that generic HRQOL measures correlated well  
with measures of cancer-related HRQOL in the 
Singaporean population. While older age signifi-
cantly predicted poorer EQ-5D-5L index and EQ 
VAS scores, age did not significantly predict scores 
on the QLQ-C30 subscales apart from the physical 
functioning, emotional functioning and fatigue 
subscales. Taken together, these suggest that age  
has a larger impact on the specific constructs  
assessed by EQ-5D-5L compared to those assessed 
by the QLQ-C30, especially on the self-care  
dimension (i.e. whether one has problems washing  
or dressing oneself). The weak correlations between 
the self-care item and some QLQ-C30 subscales 
suggest that problems with self-care may not 
necessarily impact certain domains of HRQOL,  
such as cognitive functioning. 

These population norms can facilitate population 
health monitoring by helping to inform the priorities 
of public health programmes and evaluate the 
effectiveness of disease management policies. By 
establishing benchmarks for HRQOL, these norms 
can guide the allocation of resources according to  
the needs of the population.35 Lower normative  
scores could indicate areas that may benefit from 
preventative interventions, such as reducing social 
isolation among the elderly to address the decline 
in social functioning. Utilising normative data in 
cost-utility analyses can also inform healthcare 
interventions and insurance reimbursement policies.36  
Further studies employing these instruments are 
encouraged to allow for cross-national analyses in 
both Southeast Asian and global contexts.

The strengths of this study were that it comprised 
a representative sample of the adult population 
in Singapore, and provided norms for multiple 
sociodemographic characteristics of the Singapore 
population. Singapore offers a case study for 
population health in a multi-ethnic society, and 
the findings from this study can contribute to 
global discussions on HRQOL measurements 
by providing insights into how culture impacts 
health perceptions. Additionally, this study utilised  
marginal means estimated with multivariate linear 
regression models that adjusted for confounders 
in computing population norms. We encourage 

other countries to adopt similar methodologies to  
establish comparable HRQOL data for cross-national 
analyses. Our quota sampling strategy—set up to 
achieve national representativeness by age, sex, 
ethnicity and housing type—resulted in eligible 
participants being rejected from the study. Due 
to the lack of data on non-respondents, response  
rates could not be estimated. We do not think this 
incurred response bias because respondents were 
screened out by a local survey company during  
home visits rather than opting out. However, some 
response bias may have occurred in the selection  
of eligible individuals at that stage of sampling. 

In addition, we only surveyed Singaporeans 
living in HDB apartments. People who live in 
private housing, who might have better or worse 
HRQOL, were not represented. As private housing 
is associated with higher socioeconomic status,37 
this may have introduced a socioeconomic bias, 
limiting generalisability. It would be helpful for 
future studies to include a more diverse housing  
sample to more accurately reflect the Singaporean 
population. Lastly, due to small sample sizes for 
some subgroups, Malay, Indian and other races  
were combined into a non-Chinese subgroup, 
and English and Chinese language groups were  
combined. Although this was not ideal, this allowed  
us to ensure adequate sample sizes for statistical 
analysis, enhancing the reliability of the results. We 
believe combining language groups for the EQ-
5D-5L was appropriate, given strong evidence for 
measurement equivalence between the English and 
Chinese versions of the EQ-5D-5L in Singapore.38,39 
Further research on measurement equivalence 
between the English and Chinese versions of the 
QLQ-C30 in Singapore is required.

CONCLUSION
This study provides Singaporean population norms 
for both the EQ-5D-5L and EORTC QLQ-C30 
scores. Future studies involving patient populations 
in Singapore can use these normative data to aid 
interpretation of the HRQOL data collected. 

Supplementary materials

Material S1. Sampling and data collection. 

Material S2. EQ-5D-5L.

Material S3. EORTC QLQ-C30.

Material S4. Regression-based method for  
computing population norms.

Table S1. Number of participants by sex, age and 
ethnicity (n=600).
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Table S2. Model-predicted mean (SE) QLQ-C30 
symptom and financial difficulties subscale scores by 
sex, age and ethnicity.
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