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Abstract

Introduction: The World Health Organization Quality of Life (WHOQOL-BREF)
questionnaire is a 26-item questionnaire that evaluates 4 domains of quality of life (QoL),
namely Physical, Psychological, Social Relationships and Environment. This study
aimed to evaluate the validity and reliability of the WHOQOL-BREF among Singapore
residents aged 21 and above. Materials and Methods: We recruited participants from
the general population by using multistage cluster sampling and participants from
2 hospitals by using convenience sampling. Participants completed either English,
Chinese or Malay versions of the WHOQOL-BREF and the EuroQoL 5 Dimension 5
Levels (EQ-5D-5L) questionnaires. Confirmatory factor analysis, known-group validity,
internal consistency (Cronbach’s alpha) and test-retest reliability using the intraclass
correlation coefficient (ICC) were performed. Results: Data from 1316 participants
were analysed (Chinese: 46.9%, Malay: 41.0% and Indian: 11.7%j; 57.5% men, mean
standard deviation [SD, range] age: 51.9 [15.68, 24 to 90] years); 154 participants
took part in the retest in various languages (English: 60, Chinese: 49 and Malay: 45).
Tucker-Lewis Index (TLI) was 0.919, 0.913 and 0.909 for the English, Chinese and Malay
versions, respectively. Standardised root mean square residual (SRMR) was 0.067, 0.074
and 0.094, respectively. Cronbach’s alpha exceeded 0.7 and ICC exceeded 0.4 for all
domains in all language versions. Conclusion: The WHOQOL-BREF is valid and reliable
for assessing QoL in Singapore. Model fit is reasonable with room for improvement.
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Introduction

Health-related quality of life (HRQoL) is a
multidimensional concept that describes the aspects
pertaining to health. It is generally agreed that
HRQoL assesses the well-being and functioning of an
individual, comprising physical and emotional aspects
while opinions are divided as to whether it should
also include the individual’s social aspects.! HRQoL
is increasingly recognised as an important measure of

patient-reported outcomes and treatment efficacy, and
requires reliable assessment tools that demonstrate
reliability and validity for a specific patient population.

The World Health Organization Quality of Life
(WHOQOL-BREF) questionnaire—an abbreviated version
of the WHOQOL-100 test—was designed for studies that
require a brief assessment of quality of life (QoL), such
as epidemiological studies, clinical trials and routine
clinical work.*# Tt was also designed as a cross-cultural
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questionnaire, and has since been used in a large number
of countries across various continents including Africa,>¢
South America,” Europe,®*!° Oceania'' and Asia.'>'® Even
though the WHOQOL-BREF was designed as a cross-
cultural questionnaire, Singapore was not one of the 20
centres in 18 countries involved in its development.® As
Singapore has a multiethnic population that uses several
languages, the psychometric properties of the WHOQOL-
BREF test need to be evaluated to suit the Singaporean
population. The Chinese version of the WHOQOL-BREF,
for instance, was tested in Mainland China, Taiwan and
Hong Kong.!'>!*15 Fortunately, the factor structure of the
WHOQOL-BREF wasreplicated in all 3 Chinese-speaking
populations. However, there were previous studies which
reported that the factor structure of the WHOQOL-BREF
may not be replicable in some populations. For example,
in a study that evaluated the factor structure of the Spanish
version of the WHOQOL-BREF across 9 Spanish-speaking
countries, it was reported that the model fit statistics from
the confirmatory factor analysis were poor for most of the
countries.'” The WHOQOL-BREF has previously been
used in Singapore,'® on a separate sample of patients with
schizophrenia and on a sample of patients with diabetes
mellitus." It has not been used in the general population.
Furthermore, the study among patients with schizophrenia
did not evaluate the psychometric properties of the
WHOQOL-BREEF. Hence, this study aimed to determine
the validity and reliability of the WHOQOL-BREF for
assessing HRQoL in 3 languages — English, Chinese,
and Malay — in a multiethnic Singaporean population.

Materials and Methods
Participants and Study Design

Singapore is a multiethnic society, comprising 3 main
ethnic groups — Chinese, Malays and Indians. This study
encompasses participants from the general population
as well as 2 clinic samples. Ethics approval for this
study was obtained from the National Healthcare Group
Domain Specific Review Board (Ref. 2013/00747) and the
SingHealth Centralised Institutional Review Board (Ref.
2015/2041). Participants provided written informed consent.
Participants from the general population were recruited
based on a multistage cluster sampling method using
postcodes as the primary sampling unit (PSU), followed
by the selection of households and then the selection of
respondents. Three call attempts (1attempt and 2 callbacks)
were made atdifferent days and times of the week. Contacted
participants of each household residing in public housing
(i.e. high rise flats built by the government) were selected
based on a prespecified quota for language of interviews,
age and gender within each ethnic group. More than 80%
of Singaporeans reside in public housing. A list of potential
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households was selected using a sampling frame maintained
by the survey company engaged to conduct this survey. The
face-to-face interviews were conducted in the participants’
homes between October 2014 and January 2015. A subset
of participants was revisited within 2 weeks for assessment
of test-retest reliability. The interviewers were trained in
survey data collection and were effectively bilingual in
English and Mother Tongue (i.e. Chinese or Malay). We
paired interviewers and participants by ethnicity to improve
response rate. For example, Malay interviewers would
be given a list of Malay households to follow-up with.

The clinic samples were chosen to enrich the dataset, such
that a wider spread of health status was represented. The
clinic participants were drawn from two separate studies in
outpatient clinics at the National Heart Centre Singapore
(NHCS) and the Division of Endocrinology at the National
University Hospital (NUH). Recruitment was conducted by
research assistants via convenience sampling in the clinics
while patients were waiting to see the doctor. Patients with
recentacute myocardial infarction (STEMI), haemodynamic
instability or gestational diabetes were excluded. Interviews
were carried out between March 2015 and February 2016.

In both the general population and clinic samples,
an eligible participant had to be a Singapore resident
aged 21 years and above who spoke English, Chinese
(Mandarin) or Malay. Participants who spoke only Tamil
were excluded as the questionnaires were not available in
Tamil. All participants read and signed the written informed
consent form prior to commencement of the interviews.

Questionnaires

The WHOQOL-BREF and EuroQoL 5 Dimension 5
Levels (EQ-5D-5L) questionnaires were used, in addition
to a socioeconomic and clinical questionnaire to capture
information such as age, gender, ethnicity and self-
reported medical conditions. For the Chinese version
of the questionnaires, simplified Chinese was used.

WHOQOL-BREF

The WHOQOL-BREF is a subjective evaluation of
individuals’ perceptions of their positions in life, in the
context of the culture and value systems in which they live
and in relation to their goals, expectations, standards and
concerns.* It is not equivalent to a health status measure
such as the EQ-5D-5L. The WHOQOL-BREF is a 26-item
questionnaire that includes 1 item from each of the 24
facets contained in the WHOQOL-100 and 2 additional
items on overall quality of life and general health. The 24
items are organised into 4 domains, namely WHOQOL-
BREF Physical (WHO-PHY), Psychological (WHO-PSY),
Social Relationships (WHO-SOC) and Environment
(WHO-ENV). Three negatively phrased items were
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reversed scored. Domain scores were computed by taking
the mean of the scores of the items that constitute the
domain and multiplied by 4 so that the scores were directly
comparable with those derived from WHOQOL-100. Mean
substitution was performed for missing data; missing item
scores were replaced with the mean of the non-missing
item scores in the same domain if at least 50% of the
items in the domain were non-missing. The English and
Chinese versions of WHOQOL-BREF were obtained
from the WHO website while the Malay (Malaysian)
version was obtained from the authors of a Malay study.*

EQ-5D-5L

The EQ-5D-5L is a health status measure comprising
5 dimensions: mobility (EQ-MOB), self-care (EQ-SC),
usual activities (EQ-UA), pain/discomfort (EQ-PN) and
anxiety/depression (EQ-AD) with 5 response options
for each dimension (no, slight, moderate, severe,
extreme problems/unable).?! Participants indicate their
health status for the day by selecting 1 response option
per dimension, giving rise to a 5-digit health profile,
which is in turn linked with a utility score. We used the
Japanese value set from the EuroQoL Group’s crosswalk
project as a Singapore dataset is not available.'>? The
Japanese value set has a possible range of -0.111 to 1.
Participants with missing data were excluded from analysis.

Statistical Analyses

We conducted confirmatory factor analysis (CFA) with
ordered categorical factor indicators using arobust weighted
least squares estimator (WLSMV) with a diagonal weight
matrix in MPlus 8.0 (Muthén & Muthén, California, USA).
The raw WHOQOL-BREF item scores were used for this
purpose and items with missing responses were deleted
listwise. The model structure was defined in 2 ways: first,
according to the original 4-factor model and then we added
a second-order factor contributed by the 4 factors. Based
on the rule of thumb by Hu and Bentler,” we defined
good model fit as a Tucker-Lewis Index (TLI) = 0.95 and
standardised root mean square residual (SRMR) = 0.08.

Known-group validity was investigated with a priori
hypotheses that differences in mean WHOQOL-BREF
scale scores between individuals with and without a
specific chronic medical condition will exceed half a
standard deviation (SD) (rule of thumb for defining
minimally important difference).”* We limited the
analyses to 5 medical conditions that had a prevalence
of at least 5% across the 3 language groups: diabetes,
hypertension, dyslipidaemia, heart disease and mental
illness. In addition, we hypothesised that the difference
in mean WHO-PHY scores between participants with and
without problem on EQ-MOB as well as the difference

in mean WHO-PSY scores between participants with
and without problem on EQ-AD will exceed half a SD.

Two aspects of reliability were assessed: internal
consistency and test-retest reliability. Internal consistency
was assessed using Cronbach’s alpha; test-retest reliability
was assessed using intraclass correlation coefficient (ICC).
Cronbach’s alpha exceeding 0.7 indicates acceptable
reliability for group level; 0.9 for individual level.” ICC
was used in a subset of study participants 2 weeks after the
first interview. We defined ICC <0.40 as poor; 0.40-0.59 as
fair; 0.60-0.74 as good; and 0.75 and above as excellent.?

Results

The study included a total of 1316 participants,
with 892 participants from the general population,
221 participants from NHCS and 203 participants
from NUH. In terms of ethnicity, there were 617
Chinese, 539 Malays, 154 Indians and 6 Others. The
English-, Chinese- and Malay-language versions were
completed by 454, 443 and 419 participants, respectively.

A larger proportion of those who completed the English-
language version were younger and had tertiary education
compared to those who completed the Chinese- and Malay-
language versions. The prevalence of high blood pressure
and high cholesterol was significantly higher among those
who completed the Chinese- and Malay-language versions
compared to those who completed the English version,
presumably because these participants were older (Table 1).

A higher proportion of participants who completed the
Malay-language version lived in small (1- or 2-room)
public housing. WHO-PSY scores were 3.69 points lower
(P<0.001), WHO-SOC were 3.53 points lower (P <0.001)
and WHO-ENYV scores were 2.12 points lower (P =0.022)
for someone who completed the Chinese-language version
compared to someone who completed the English-language
version after adjusting for age, gender, educational level
and housing type (Table 2).

We followed-up with 154 participants for retest.
The number of participants analysed for the English-,
Chinese- and Malay-language versions were 60, 49 and
45, respectively. Mean SD age of the participants in the
retest was 39.7 years (13.51, 24.0 to 84.0), 52.7 years
(13.62, 24.0 to 77.0) and 49.7 years (14.97, 24.0 to 83.0)
for the English-, Chinese- and Malay-language versions,
respectively. Hence, they were generally younger than
those who participated in the first round of interviews.

Confirmatory Factor Analysis

In the 4-factor CFA, TLI=0.919 and SRMR = 0.067 for
the English-language version (n = 399). For the Chinese-
language version (n = 367), TLI = 0.913 and SRMR =
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Table 1. Characteristics of Study Participants (n = 1316)
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English Chinese Malay Pearson’s Chi- P Value
Language Survey Language Survey Language Survey Squared Statistics/
(n=454) (n=443) (n=419) F-Statistics, Where
Applicable
Gender, n (%)
Male 277 (61.0) 250 (56.4) 229 (54.7) 3.89 0.143
Age group (years)
Mean (SD, range) 49.1 55.0 51.8 16.14 <0.001
(16.16, 24.0 — 90.0) (15.33,24.0-84.0) (14.96, 24.0 — 85.0)
21-29 82 (18.1) 39 (8.8) 48 (11.5) 43.44 <0.001
30-39 90 (19.8) 59 (13.3) 61 (14.6)
40-49 80 (17.6) 76 (17.2) 82 (19.6)
50-59 80 (17.6) 93 (21.0) 106 (25.3)
60 — 69 75 (16.5) 108 (24.4) 81(19.3)
>70 47 (10.4) 68 (15.4) 41(9.8)
Ethnicity, n (%)
Chinese 174 (38.3) 443 (100) 0(0)
Malay 124 (27.3) 0(0) 415 (99.0)
Indian 152 (33.5) 0(0) 2(0.5)
Others 4(0.9) 0(0) 2(0.5)
Education, n (%) 148.54 <0.001
Primary or less 39 (8.6) 141 (31.8) 113 (27.0)
Secondary or less 232 (51.1) 180 (40.6) 259 (61.8)
Tertiary 183 (40.3) 122 (27.5) 47 (11.2)
Housing, n (%) 39.93 <0.001
Smaller public 279 (61.5) 290 (65.5) 329 (78.5)
Larger public 140 (30.8) 122 (27.5) 83 (19.8)
Private 33(7.3) 30(6.8) 5(1.2)
Others 2(0.4) 1(0.2) 2(0.5)
Chronic medical conditions, n (%)
Diabetes mellitus 123 (27.1) 120 (27.1) 119 (28.4) 2.87 0.580
High blood pressure 129 (28.4) 171 (38.6) 145 (34.6) 12.42 0.014
High cholesterol 84 (18.5) 118 (26.6) 94 (22.4) 8.51 0.014
Heart disease 128 (28.2) 121 (27.3) 113 (27.0) 2.08 0.721
Mental illnesses 66 (14.5) 80 (18.1) 53 (12.7) 8.40 0.078
Mean (SD, range) WHOQOL-BREF
domain scores
PHY 74.9 71.7 72.9
(15.5,12.5-100) (15.6,7.1-100) (18.0, 10.7 — 100) 4.20 0.015
PSY 72.5 67.1 71.0
(14.1,4.2-100) (15.9, 12.5-100) (13.8, 16.7 — 100) 16.04 <o.001
SOC 74.0 69.0 74.1
(16.1, 0 — 100) (13.4,16.7—100) (14.1, 33.3 - 100) 17.70 <0.001
ENV 72.0 68.2 69.0
(14.1, 18.8 — 100) (14.6,9.4 —100) (12.5, 34.4 - 100) 937 <0.001
Mean (SD, range) EQ-5D utility scores 0.92 0.91 0.91 102 0362
(0.10,025-1) (0.10,029 1) (0.15,0.02-1)

464

ENV: Environment; PHY: Physical; PSY: Psychological; SD: Standard deviation; SOC: Social Relationships; WHOQOL-BREF: World Health
Organization Quality of Life
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Table 1. Characteristics of Study Participants (n = 1316) (Cont'd)

English Chinese Malay Pearson’s Chi- P Value
Language Survey Language Survey Language Survey Squared Statistics/
(n=454) (n=443) (n=419) F-Statistics, Where
Applicable
With problems on EQ-5D , n (%)
Mobility 50 (11.0) 54 (12.2) 76 (18.1) 10.62 0.005
Self-care 11(24) 4(0.9) 20 (4.8) 12.61 0.002
Usual activities 32(7.1) 34 (7.7) 47 (11.2) 5.53 0.063
Pain or discomfort 146 (32.2) 173 (39.1) 139 (33.2) 541 0.067
Anxiety or depression 108 (23.8) 111 (25.1) 73 (17.4) 8.30 0.016

ENV: Environment; PHY: Physical; PSY: Psychological; SD: Standard deviation; SOC: Social Relationships; WHOQOL-BREF: World Health

Organization Quality of Life

0.074. For the Malay-language version (n = 363), TLI =
0.909 and SRMR = 0.094. In the second-order CFA, the
findings were similar to those of the 4-factor CFA. That is,
TLI = 0.918, 0.913 and 0.907 for the English-, Chinese-
and Malay-language versions, respectively while SRMR
=0.068, 0.074 and 0.096 for the English-, Chinese- and
Malay-language versions, respectively. Factor loading
exceeded 0.4 for all items in the 3 language versions. For
example, in the English-language version, factor loading
of items ranged from 0.465 to 0.891 for WHO-PHY; from
0.543 to 0.830 for WHO-PSY; from 0.819 to 0.873 for
WHO-SOC and from 0.682 to 0.798 for WHO-ENV.

Known-Group Validity

The prevalence of chronic medical conditions ranged
from 14.5% (mental illness) to 28.4% (high blood pressure)
among those who completed the English-language version;
from 18.1% (mental illness) to 38.6% (high blood pressure)
among those who completed the Chinese-language version;

Table 2. WHOQOL-BREF Domain Scores after Adjusting for Age, Gender,
Educational Level and Housing Type

WHOQOL-BREF  Regression Coefficients (95% Confidence Interval)

Domains
Chinese P Value Malay P Value
Language Language
PHY -0.25 0.812 0.23 0.833
PSY -3.69 <0.001 0.14 0.894
SOC -3.53 <0.001 1.44 0.157
ENV -2.12 0.022 -0.92 0.337

ENV: Environment; PHY: Physical Health; PSY: Psychological; SOC:
Social Relationships; WHOQOL-BREF: World Health Organization
Quality of Life

and 12.7% (mental illness) to 34.6% (high blood pressure)
among those who completed the Malay-language version
(Table 1). Apart from WHOQOL-BREF PSY (English)
that did not differentiate between participants with and
without heart disease (P >0.05), differences in mean scores
between participants with and without a given chronic
medical condition were statistically significant (Table 3).

Known-group validity of the WHOQOL-BREF domains
with EQ-5D-5L was well supported with the differences
in mean scores between known-groups exceeding the
minimally important difference. Mean (SD) WHO-PHY
scorewas 77.0 (13.81) for participants without problem (n=
404) versus 57.5 (17.71) for participants with any problem
(n=50) on EQ-MOB among those completing the English-
language versions (P<0.001). The difference in mean scores
between the two groups were 21 and 29 points with pooled
standard deviations 0of 15.63 and 17.97 for those completing
the Chinese- and Malay-language versions, respectively (P
<0.001).Mean (SD) WHOQOL-BREF PSY score was 75.9
(11.69) for participants without problem (n = 346) versus
61.6 (15.48) for participants with any problem (n = 108)
on EQ-AD among those completing the English-language
versions (P<0.001). The difference in mean scores between
the 2 groups were 17.5 and 14.4 points with pooled SD of
15.92 and 13.80 for those completing the Chinese- and
Malay-language versions, respectively (P <0.001).

Internal Consistency

For internal consistency, WHOQOL-BREF met the
group-level reliability criteria (>0.7), with Cronbach’s alpha
values ranging from 0.82 to 0.86 across the 4 domains for
the English-language version, from 0.73 to 0.85 for the
Chinese-language version, and from 0.82 to 0.89 for the
Malay-language version (Table 4).
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Table 3. Known-Group Validity of WHOQOL-BREF Domains Based on Co-Existing Chronic Medical Conditions by Language Versions

English Language Has Diabetes (n=123)  Has High Blood Pressure Has High Blood Has Heart Disease Has Mental Illness
(n=129) Cholesterol (n = 84) (n=128) (n=66)
WHOQOL-BREF Physical
Health
Mean (SD) domain scores 62.7(16.87) 63.2 (16.20) 64.6 (16.14) 68.5 (15.06) 60.4 (15.60)
Mean (SE) difference -16.6 (1.45)" -16.2 (1.43)™ -12.6 (1.79)% -8.8 (1.57)" -16.8 (1.91)"
WHOQOL-BREF
Psychological
Mean (SD) domain scores 66.4 (18.14) 65.7 (16.62) 66.6 (19.02) 71.4 (15.19) 63.6 (18.86)
Mean (SE) difference -8.4 (1.44) -9.6 (1.40)" =72 (1.67)" -1.6 (1.47) -10.4 (1.81)
WHOQOL-BREEF Social
Relationships
Mean (SD) domain scores 66.2 (18.59) 65.6 (17.45) 68.4 (19.24) 70.0 (16.24) 67.4(19.51)
Mean (SE) difference -10.6 (1.63)" -11.6 (1.59)" -6.8 (1.92)" -5.5 (1.67)° -7.6 (2.12)"
WHOQOL-BREF
Environment
Mean (SD) domain scores 66.5 (16.30) 65.2 (14.54) 67.6 (17.86) 69.7 (15.34) 65.3 (16.33)
Mean (SE) difference -7.5(1.45)" -9.4 (1.40)" -5.3 (1.70)f -3.2 (1.47) -7.7 (1.84)"
Chinese Language Has Diabetes (n = 120) Has High Blood Has High Blood Has Heart Disease ~ Has Mental Illness
Pressure (n=171) Cholesterol (n = 118) (m=121) (n=80)
WHOQOL-BREF Physical
Health
Mean (SD) domain scores 63.6 (14.20) 64.4 (16.35) 62.5 (15.21) 63.1 (14.49) 61.5(16.79)
Mean (SE) difference -11.42 (1.58)" -12.1 (140" -12.6 (1.57)" -12.0 (1.57)" -12.5(1.84)
WHOQOL-BREF
Psychological
Mean (SD) domain scores 60.2 (17.41) 62.2 (16.94) 60.0 (16.07) 61.5 (16.54) 62.5 (15.53)
Mean (SE) difference -9.7 (1.63)" -8.2 (1.50)" -9.7 (1.65)" 7.9 (1.66)" -5.7 (1.95)f
WHOQOL-BREF Social
Relationships
Mean (SD) domain scores 64.1 (14.896 66.2 (14.40) 64.4 (13.51) 64.5 (14.03) 66.0 (13.67)
Mean (SE) difference -6.8 (1.39)" -4.6 (1.29)° -6.3 (1.41)" -6.3 (1.38)" -3.6 (1.64)*
WHOQOL-BREF
Environment
Mean (SD) domain scores 63.0 (15.13) 64.2 (15.70) 61.5(15.18) 62.2(15.16) 63.9 (14.27)
Mean (SE) difference -7.4 (1.52)" -6.7 (1.39)" -9.2 (1.51)% -8.4 (1.51)" -5.3(1.79)
Malay Language Has Diabetes (n = 119) Has High Blood Has High Blood Has Heart Disease ~ Has Mental Illness
Pressure (n = 145) Cholesterol (n = 94) (n=113) (m=53)
WHOQOL-BREF Physical 108 (23.8) 111 (25.1) 73 (17.4) 8.30 0.016
Health
Mean (SD) domain scores 58.5(18.51) 60.0 (18.22) 56.4 (18.25) 56.9 (17.90) 54.2 (16.91)

Mean (SE) difference

WHOQOL-BREF
Psychological

Mean (SD) domain scores

Mean (SE) difference

20.1 (1.68)

64.4 (16.58)
9.3 (1.43)"8

-19.7 (1.58)"

64.7 (14.65)
9.7 (1.34)

21.2 (1.83)'

63.7 (15.34)
9.5 (1.55)"8

21.9 (1.66)"S

62.3 (15.21)
-11.9 (1.40)"

214 (2.43)

60.1 (15.14)
-12.5 (1.94)"8

SD: Standard deviation; SE: Standard error; WHOQOL-BREF: World Health Organization Quality of Life

‘P <0.001.
P <0.01.
P <0.05.

‘Difference is minimally important (i.e. exceeds half a standard deviation).
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Table 3. Known-Group Validity of WHOQOL-BREF Domains Based on Co-Existing Chronic Medical Conditions by Language Versions (Cont'd)

Malay Language Has Diabetes (n = 119) Has High Blood Has High Blood Has Heart Disease ~ Has Mental Illness
Pressure (n = 145) Cholesterol (n = 94) (n=113) (n=53)
WHOQOL-BREF Social
Relationships
Mean (SD) domain scores 68.4 (15.75) 68.4 (13.83) 67.1 (14.87) 66.7 (14.60) 68.8 (15.92)
Mean (SE) difference -8.0 (1.48)" -8.7 (1.39)% -9.0 (1.60)"* -10.2 (1.48)" -6.1 (2.06)"
WHOQOL-BREF
Environment
Mean (SD) domain scores 63.9 (13.80) 63.2 (12.66) 62.4 (12.06) 61.9 (12.05) 60.8 (12.34)
Mean (SE) difference -7.0 (1.31)% -8.8 (1.21)% -8.5 (1.41)% -9.6 (1.30) -9.3 (1.78)"

SD: Standard deviation; SE: Standard error; WHOQOL-BREF: World Health Organization Quality of Life

*P <0.001.

P <0.01.

P <0.05.

$Difference is minimally important (i.e. exceeds half a standard deviation).

Test-Retest Reliability

The number of participants who completed the retest in
English, Chinese and Malay was 60,49 and 45, respectively.
The ICC ranged from 0.58 (fair; PSY) to 0.83 (excellent;
ENV) in the English-language version (Table 4). In the
Chinese-language version, ICCranged from 0.64 (good; SR)
to 0.88 (excellent; PHY). For the Malay-language version,
ICC ranged from 0.58 (fair; SR) to 0.69 (good; ENV).

Discussion

This study is the first in Singapore to evaluate the
WHOQOL-BREF in the English-, Chinese- and Malay-
language versions. Itisalso one of the few studies evaluating
the test-retest reliability of the WHOQOL-BREF. Two
aspects of reliability were assessed: internal consistency and
test-retestreliability. The WHOQOL-BREF performed well
inbothaspects. Where validity is concerned, the WHOQOL-
BREF demonstrates known-group validity, being able to
discriminate between known groups defined by chronic
medical conditions as well as by responses to EQ-MOB
and EQ-AD. However, results of the confirmatory factor
analysis suggest that model fit does not meet the threshold.
Hu and Bentler® suggested that a two-index presentation
strategy is more effective than a single-index presentation
strategy inrejecting reasonable proportions of various types
of true-population and mis-specified models. On the basis
of this two-index presentation strategy, the factor structure
of the WHOQOL-BREF is not supported even though the
threshold for good model fit is met with SRMR but not
TLI. Seeing as the outcomes from SRMR and TLI did not
agree with each other, it is probably due to the nature of
model mis-specification. It has been suggested that SRMR
is better at detecting model mis-specification related to
factor covariance whereas TLI is better at detecting model
mis-specification related to factor loadings.?

The findings of this study should be interpreted in
light of its limitations. First, given that the true QoL may
have changed during the 2-week interval, we may have
underestimated the true test-retest reliability in this study,
the extent to which is not known. Second, the WHOQOL-
BREF 1is designed to be self-administered. We have,
however, administered the questionnaire through face-to-
face interviews. While we know that different modes of

Table 4. Internal Consistency and Test-Retest Reliability of the English-,
Chinese- and Malay-Language Versions of the WHOQOL-BREF

Cronbach’s a Intraclass Correlation

Coefficient” (95% CI)
English-Language n =454 n =60
Physical Health 0.83 0.62 (0.3710 0.77)
Psychological 0.85 0.58 (-0.13 to 0.82)
Social Relationships 0.82 0.68 (0.46 to 0.81)
Environment 0.86 0.83 (0.72 to 0.90)
Chinese-Language n =443 n=49
Physical Health 0.82 0.88 (0.79 to 0.93)
Psychological 0.85 0.67 (0.14 to 0.85)
Social Relationships 0.73 0.64 (0.37 to 0.80)
Environment 0.83 0.81 (0.66 to 0.89)
Malay-Language n=419 n=45
Physical Health 0.89 0.68 (0.46 to 0.81)
Psychological 0.82 0.58 (0.06 to 0.79)
Social Relationships 0.83 0.66 (0.38 t0 0.81)
Environment 0.82 0.69 (0.44 to 0.83)

CI: Confidence interval; WHOQOL-BREF: World Health Organization
Quality of Life

*<0.40: poor; 0.40 to 0.59: fair; 0.60 to 0.74: good; and 0.75 and above:
excellent.

All values are expressed to 2 significant figures.
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administration may elicit different degrees of true responses
(e.g.respondents tend to report socially desirable behaviours
in face-to-face interviews),”’ the bias is consistent across
all the questionnaires and does not affect the accuracy of
the psychometric analyses which are largely comparative
innature. In addition, we have yet to examine measurement
invariance of the WHOQOL-BREF. For example, the
Taiwanese-Chinese version of the WHOQOL-BREF
was reported to be equivalent between men and women
and across various educational levels.”® This should be
undertaken as part of future work. Alternative analysis such
as Rasch analysis may also be explored in future work.?’

Conclusion

Based on our findings, the WHOQOL-BREF could be
a useful tool for assessing HRQoL in Singapore, showing
good known-group validity, high internal consistency and
test-retest reliability.
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