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IINNTTRROODDUUCCTTIIOONN

Quality of life is defined by the World
Health Organization (WHO) as an individual's
perception of their position 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 a broad ranging
concept affected in a complex way by the person's
physical health, psychological state, level of
independence, social relationships, and their
relationship to salient features of their
environment [1-7]. The WHO developed a

Received : 21 January 2005.                      Revised : 8 April 2005.
Accepted : 20 July 2005.
Address reprint requests to : Haw-Yaw Shy, Department of
Mathematics, National Changhua University of Education, 1 Jin-
De Road, Changhua 500, Taiwan, R.O.C.

Factor Construct of Health-related Quality
of Life in Taiwanese Workers by 
WHOQOL-BREF Questionnaire

Wen-Miin Liang, Hsien-Wen Kuo, Ching-Fa Lin, Haw-Yaw Shy
1
, Hung-Wei Chen,  

Jian-Jung Chen
2

Institute of Environmental Health, China Medical University, Taichung; 
1
Department of Mathematics, National

Changhua University of Education, Changhua; 
2
Department of Chinese Medicine, China Medical University

Hospital, Taichung, Taiwan, R.O.C.

ORIGINAL ARTICLE

PPuurrppoossee..  To assess the factor construct of health-related quality of life (HRQL) in Taiwanese

workers and to compare the factor construct with the theoretical factor construct of the World

Health Organization Quality of Life (WHOQOL). 

MMeetthhooddss..  A total of 1461 (669 females and 792 males; age range, 16 to 69 yr) workers were

selected through a representative population survey (7,597,386 Taiwanese workers) in 1999 from

the Taiwan Bureau of Labor Insurance by proportional probability sampling. The main outcome

measures were HRQL scores assessed from the WHOQOL-BREF questionnaire. The factor

construct was analyzed by exploratory factor analysis (EFA) and confirmatory factor analysis

(CFA) techniques.

RReessuullttss.. EFA showed that only two main factors were meaningful. Factors 1 and 2 accounted for

98% of the total variance (80% for factor 1 and 18% for factor 2). Clearly, most psychological,

social and environment items (14 out of 17) had high loading on factor 1 and most physical items

(6 out of 7) had high loading on factor 2. Similar results were shown when EFA was applied to

males and females separately. Results from CFA revealed that some items might be more

influenced by a construct which was not assigned by the WHOQOL theoretical model. The

theoretical WHOQOL-BREF factor construct was appropriate for Taiwanese workers after some

adjustments were made using modification indices.  

CCoonncclluussiioonnss..  The results from EFA and CFA were highly consistent. More information about

workers' HRQL can be obtained from closely examining the adjustment of factor construct of

the model that we analyzed by CFA. Our findings provide a deeper understanding of factor

construct for Taiwanese workers' HRQL.  ( Mid Taiwan J Med 2005;10:113-22 )
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questionnaire to measure health-related quality of
life (HRQL) based on this definition. The brief
version of the World Health Organization's
Quality of Life questionnaire (WHOQOL-BREF),
a generic HRQL measure, contains two items
from the overall HRQL and general health facet
and one item from each of the remaining 24
facets. These facets are categorized into four
major domains: Physical Capacity (7 items),
Psychological Well-being (6 items), Social
Relationships (3 items), and Environment (8
items) [3-5].

Employers have been showing an
increasing concern about the effect of workers'
quality of life on productivity [8]. However, most
studies have focused on quality of work life
(QWL), not HRQL. Igbaria and Siegel [9] defined
quality of work life as a perception of status for a
person's experiences during his job's environment
when he is in his unit of workplace. Many
companies have found that QWL correlated
significantly with work performance [10].
Different factor constructs have been proposed for
the QWL questionnaires [11,12]. Quality of work
life usually includes three domains: personal, job
and organization. The personal domain includes
self-development, self-esteem, conflict between
job and family, and sense of security in life. The
job domain includes job autonomy, salary, job
variety, job environment. The organization
domain includes personal relationships,
promotion, parity at work, and participation in
decision making. Researchers have proposed
numerous models which comprise various
combinations of the above factor constructs [13-
15]. For example, Efraty and Sirgy [13] proposed
a multi-factor model, including self-development,
self-esteem, sense of security in life, job
autonomy, salary and interpersonal relationships.

There is an increasing need to emphasize
health-related quality of life in the workplace.
Organizations have long shown that both QWL
and workers' health considerably influence work
performance and, in tern, productivity [11-15]. As
such, there has been a lot of attention paid in
recent years to occupational health programs,
including ergonomic design of the workplace,

health promotion and safety [16]. With the
increasing awareness of health and HRQL in the
workplace there is a growing need for a generic
measure of HRQL among workers. Hence, the
application of a generic measure of HRQL in
healthy workers needs to be used with care and to
be properly validated.

The objective of this study was to assess the
factor constructs of HRQL in Taiwanese workers
and to compare the factor constructs with the
theoretical constructs of WHOQOL. The factory
constructs were analyzed by exploratory factor
analysis (EFA) and confirmatory factor analysis
(CFA).  

SSUUBBJJEECCTTSS  AANNDD  MMEETTHHOODDSS
Subjects 

Our study population comprised workers
registered in the databank of Taiwan's Labor
Insurance Bureau in 1999. The study population
totaled 7,597,386 persons. The study period was
from April to July in 1999. We randomly selected
1884 workers based on proportional probability.
Of the 1884 workers, 1726 (91.6%) were
interviewed. A total of 1461 (age range, 16 to 69
yr; mean age, 38.5) were included in this study.

We compared our sample with the general
worker population to determine the distribution
by sex. The ratio of males to females in the
selected sample was 54% males to 46% females,
whereas the ratio in the general worker population
is 51% males to 49% females. The differences in
ratio between the two populations were within 3%
bias. Overall, subjects' demographic proportions
such as sex and age were very similar to those in
the general worker population.

Instrument
A structured questionnaire was used to

assess the workers' demographic data and 
the WHOQOL-BREF questionnaire was used 
to measure the HRQL. The WHOQOL is a
multidimensional, multi-lingual profile that has
been designed for cross-cultural subjective
assessment [5]. The main outcome measures were
HRQL scores from the WHOQOL-BREF
questionnaire which includes 24 facets and 2
global WHOQOL items from the WHOQOL
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conceptual constructs [5]. The 24 facets on the
HRQL questionnaire were assigned conceptually
to four domains: physical, psychological, social
relationships and environment. The scores for
some facets were reversed to allow for
comparisons with other facets with a scale of 1 to
5 representing very bad (1), bad (2), neither bad
nor good (3), good (4), very good (5). A higher
score meant a higher HRQL in that facet.

Procedure
Interviewers completed each interview

within 30 to 40 minutes. Companies and factories
were contacted to arrange time for the workers to
be interviewed privately. Before the study, the
questionnaire was pre-tested to check the
wording, sequencing and ease of comprehension
and was modified if needed. Five experts from the
various fields (public health, statistics,
environmental health, epidemiology and
occupational hygiene) conducted a content
validity test. Twenty subjects were interviewed
with the WHOQOL-BREF questionnaire to test
its reliability. The Cronbach's α coefficient ranged
from 0.83 to 0.87 in the pre-test study.

Statistical analysis
Mean scores for each facet were calculated

for the male and female workers and tested by
two-sample t test. An exploratory factor analysis
with varimax rotation was performed.
Eigenvalues greater than 1.0 criterion were used
to estimate the proper number of factors to extract
[17]. A four-domain solution for the original
WHOQOL-BREF has been suggested [4], and

items relating to each domain load on that
particular domain (Figure). Confirmatory factor
analysis was applied to validate whether the 
four-domain structures could be fit to Taiwan's
workers. The goodness of fit model was based on
the following: the Non-Normal Fit Index (NNFI)
and the Comparative Fit Index (CFI) with values
above 0.90, as well as the Root Mean Square of
Approximation (RMSEA) with values lower than
0.08 [18]. Model modifications were performed
based on the following two indices: 1) the
modification index which may suggest adding a
path from domain to item and 2) the modification
index which may suggest adding an error
covariance between two items. The suggestion
with the greatest decrease in chi-square value
based on the above two indices was selected to
modify the model until the criteria (RMSEA <
0.07, NNFI > 0.9 and CFI > 0.9) were satisfied
[19].

Data were analyzed by SAS 8.12 software
and LISREL 8 (Scientific Software International,
Inc.) [20]. The CFA model was estimated using
the maximum likelihood methods.

RREESSUULLTTSS

Table 1 shows the demographic
characteristics of female workers and male
workers. The mean age was 37.2 years for female
workers and 39.6 years for male workers (p <
0.001). Male workers had a higher level of
education than female workers (p = 0.006). For
the self-evaluation of health, 47% of female
workers reported good or very good compared

Variables
Table 1. Demographic characteristics of Taiwanese workers

*Two-sample t test.   Chi-square test.

Age (mean SD)
Education level (%)
Junior high school and below
Senior high school
Above college

Self-evaluation health (%)
Very bad
Bad
Fair
Good
Very good

37.2 9.9

32
60
8

1
9
44
31
16

39.9 10.2

29
58
13

1
7
42
31
19

Female workers (n = 669) Male workers (n = 792) 
< 0.001*

0.006

0.165

p
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with 50% of the male workers. Male workers had
slightly better self-reported health status than
female workers. 

Table 2 shows the average scores for each
of the 26 items on the WHOQOL-BREF
questionnaire for male workers and female
workers. Overall, scores were higher for men than
for women. Men had significantly higher scores
than women for the following items: "general
health", "pain and discomfort", "energy and
fatigue", "sleep and rest", "working capacity",
"positive feeling", "thinking and concentration",
"self-satisfaction", "negative feeling", "home
environment" and "transportation". 

Table 3 shows the results from the
exploratory factor analysis. Where the row for the

facet "pain and discomfort" intersects with the
column for Factor 1 for women, a structure
loading of 0.26 appears which means that the
correlation between facet "pain and discomfort"
and Factor 1 for women is 0.26. It can be seen
that only two factors were extracted for 
women, men and total participants. Factor 1 
was composed mostly of items from the
psychological, social and environmental domains,
especially for the total group. Factor 1 explained
77% of the variance for women, 76% for men and
80% for the total, respectively. Factor 2 explained
mostly items from the physical domain. Factor 2
explained 18%, 19%, and 18% of the variance for
women, men and total. For the total workers, two
factors (components) with eigenvalues greater

WHOQOL-BREF domains and facets

Table 2. Average scores for each of the 26 items on the WHOQOL-BREF 

* Two-sample t test.

Global quality of life
General health

Physical
Pain and discomfort
Dependence on medication or treatment
Energy and fatigue
Mobility
Sleep and rest
Activities of daily living
Working capacity

Psychological 
Positive feelings
Spirituality, religion and personal beliefs
Thinking, learning, memory and concentration 
Body image and appearance
Self-satisfaction
Negative feeling

Social 
Personal relationships
Sexual activity
Friends' support

Environmental 
Physical safety and security
Physical environments
Financial resources
Opportunities for new information and skills
Participation and support of leisure activities 
Home environment
Health and social care: availability and quality
Transportation

3.44
3.33

4.24
4.44
3.65
4.69
4.21
4.62
3.82

3.12
2.75
3.33
4.46
3.13
3.97

3.54
3.52
3.61

2.97
3.21
3.67
3.25
3.14
3.12
3.26
4.41

0.69
0.77

0.85
0.83
0.91
0.68
0.86
0.71
0.93

1.06
0.99
0.75
0.79
1.00
0.87

0.74
0.74
0.69

0.94
0.86
1.09
0.77
0.91
0.98
0.78
0.80

3.43
3.32

4.40
4.48
3.81
4.73
4.30
4.68
3.94

3.23
2.78
3.49
4.53
3.43
4.08

3.54
3.53
3.55

2.96
3.20
3.58
3.32
3.22
3.30
3.26
4.52

0.72
0.77

0.78
0.81
0.84
0.61
0.84
0.65
0.93

1.06
0.97
0.75
0.75
1.00
0.83

0.74
0.82
0.70

0.90
0.90
1.10
0.78
0.90
0.95
0.79
0.79

Mean of scores (1= very bad; 5 = very good)
Women 

(n = 669)
Men

(n = 792)

Mean SD Mean SD
p*

0.810
0.027

< 0.001
0.356

< 0.001
0.244
0.035
0.145
0.016

0.039
0.570

< 0.001
0.088

< 0.001
0.014

0.892
0.771
0.117

0.868
0.821
0.126
0.122
0.092
0.001
0.887
0.011
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than 1.0 accounted for 98% of the variance in
HRQL. For each item, the high one of the two
loadings was considered to be the "high factor
loading" denoted by an asterisk (*). For the total
workers, the range of high loadings was from
0.32 to 0.71. For women, high loadings ranged
from 0.30 to 0.72 and for men high loadings
ranged from 0.31 to 0.72. Clearly, for the total
workers, most psychological, social and
environment items (14 out of 17) had high
loading on factor 1 and most physical items (6 out
of 7) had high loading on factor 2. For the total
workers, EFA showed that factor 1 corresponds to
the psychological, social and environmental
domains, except for three items ("body image 
and appearance", "negative feeling", and
"transportation"). Factor 2 corresponded to the
physical domain, except for the "working

capacity". Similar results were shown when
applied to men and women separately.

A summary of selected fit indexes for
confirmatory factor analysis is presented in 
Table 4. Testing of the four domain structures of
the WHOQOL theoretical constructs by CFA
showed that there was not a good fit: NNFI =
0.795, CFI = 0.817, RMSEA = 0.0758. It
indicated that the four domains with particular
items did not adequately fit Taiwan's workers.
The model reached a good fit when three 
pairs of error variances were allowed to 
covary (i.e., "activities of daily living" and
"transportation"; "thinking, learning, memory and
concentration" and "opportunities for new
information and skills"; "physical environments"
and "home environment") and when four items
were allowed to cross-load on other domains (i.e.,

WHOQOL-BREF domains and facets

Table 3. Factor loadings of the extracted factors from explanatory factor analysis 

Factor loadings correspond to the extracted factor. Values (Factor loadings) were from the matrix of factor structure
(correlation). *For each item, the high one of the two loadings was considered to be the "high factor loading".

Physical
Pain and discomfort
Dependence on medication or treatment
Energy and fatigue
Mobility
Sleep and rest
Activities of daily living
Working capacity

Psychological 
Positive feelings
Spirituality, religion and personal beliefs
Thinking, learning, memory and concentration 
Body image and appearance
Self-satisfaction
Negative feeling

Social 
Personal relationships
Sexual activity
Friends' support

Environmental 
Physical safety and security
Physical environments
Financial resources
Opportunities for new information and skills
Participation and support of leisure activities 
Home environment
Health and social care: availability and quality
Transportation
Variance explained (%)

0.26
0.12
0.19
0.07
0.17
0.13
0.38

0.53*
0.33*
0.60*
0.32
0.55*
0.36

0.57*
0.41*
0.40*

0.65*
0.51*
0.28
0.47*
0.65*
0.55*
0.41*
0.21
77

0.56*
0.65*
0.43*
0.65*
0.62*
0.72*
0.40*

0.27
0.07
0.11
0.42*
0.31
0.45*

0.22
0.25
0.22

0.10
0.13
0.30*
0.10
0.27
0.28
0.09
0.61*
18

0.25
0.05
0.22
0.07
0.24
0.19
0.36*

0.56*
0.31*
0.59*
0.28
0.44*
0.31

0.57*
0.49*
0.50*

0.56*
0.47*
0.40*
0.46*
0.64*
0.53*
0.41*
0.13
76

0.59*
0.55*
0.45*
0.67*
0.56*
0.72*
0.33

0.26
0.03
0.09
0.44*
0.31
0.48*

0.29
0.22
0.19

0.13
0.14
0.15
0.08
0.19
0.27
0.12
0.65*
19

0.26
0.09
0.21
0.07
0.21
0.17
0.37*

0.54*
0.32*
0.59*
0.30
0.49*
0.33

0.57*
0.46*
0.45*

0.60*
0.49*
0.34*
0.47*
0.64*
0.54*
0.41*
0.18
80

0.58*
0.59*
0.44*
0.66*
0.59*
0.71*
0.36

0.27
0.05
0.11
0.43*
0.32
0.46*

0.25
0.23
0.19

0.11
0.13
0.22
0.09
0.23
0.28
0.10
0.63*
18

Women Men Total
Factor 1 Factor 1 Factor 1Factor 2 Factor 2 Factor 2
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"transportation" on physical domain; "working
capacity" on psychological domain; "negative
feeling" on physical domain; "body image and
appearance" on physical domain). The final
proposed model constructs was also a good fit
when applied to male workers (NNFI = 0.889,
CFI = 0.903, RMSEA = 0.0559) and female
workers (NNFI = 0.900, CFI = 0.913, RMSEA =
0.0531) separately.

The final proposed model is a completely
standardized solution (Figure). The double-
headed curved lines show the correlation
coefficient between two domains and the single-
headed straight lines show the standardized
regression coefficients. The coefficients indicate
that the domains on the left of the lines have
direct effects on the domain (or item) on the right
of the lines. 

Moreover, we tested a second-order CFA
model (Figure) to see whether the four domains
(constructs) can be explained by one-higher latent
constructs of overall quality of life. This second-
order CFA had a good fit: NNFI = 0.901, CFI =
0.914, RMSEA = 0.0528. The four first-order
factors were found to load highly and
significantly on their second-order factors
(standardized loadings: 0.60 for physical, 0.91 
for psychological, 0.95 for social and 0.96 
for environmental domains, p < 0.05). The
standardized coefficients (0.12 to 0.71) showed
that the conceptual model was valid overall for
Taiwanese workers. However, the transportation
item only had a standardized coefficient of 0.06,
which suggests that, unlike the elderly and/or

Best suggestion

Table 4. Summary of selected fit indices from confirmatory factor analysis

RMSEA = root mean square of approximation; NNFI = non-normal fit index; CFI = comparative fit index. The same final
model for male workers: RMSEA = 0.0559, NNFI = 0.889, CFI = 0.903. The same final model for female workers:
RMSEA = 0.0531, NNFI = 0.900, CFI = 0.913.

Original model
Modified model 1
Modified model 2
Modified model 3
Modified model 4
Modified model 5
Modified model 6
Final model 

add Phys-EN25
add cov (en25, pn17)
add cov (en13, yn7)
add cov (en23, en9)
add Psyc-PN18
add Phys-EN26
add Phys-YN11

360.6
111.0
98.7
94.1
86.9
84.9
96.3

0.0758
0.0667
0.0642
0.0619
0.0604
0.0577
0.0555
0.0529

Decrease in
chi-square

RMSEA NNFI CFI

0.795
0.838
0.850
0.861
0.871
0.881
0.890
0.901

0.817
0.857
0.867
0.878
0.887
0.896
0.905
0.914

 

 
 

 

 

 

 

 

   

Figure. The final structural model using a second-order
CFA. Relationship between the 4 latent variables
(constructs) and each of their measures. The curved 2-
headed arrows indicate an association between 2
variables. The variables in the ellipses are latent
constructs. The items in the rectangular boxes are the
observed items. 
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sick, workers' satisfaction with transportation may
be greatly affected by Taiwan's chronic traffic
problems, especially during business hours. As
such, this item is not internally consistent with the
other items in the environmental domain.

DDIISSCCUUSSSSIIOONN

The questionnaire we used in this study
measured health-related quality of life (HRQL)
which is different from the quality of work life
(QWL). QWL is more related to job satisfaction
than HRQL, while HRQL is more related to
personal perceptions of well-being and health
than QWL [21-27].

Perception of well-being or health is
subjective. Therefore, there is often a high inter-
correlation between factors. In this study,
WHOQOL revealed that most psychological,
social and environmental items (14 out of 17) had
high loading on factor 1 and most physical items
(6 out of 7) had high loading on factor 2. The
results were consistent with the findings in the
SF-36, which is another well established HRQL
instrument with eight conceptual scales. The SF-
36 has been shown to yield reliable scale scores
measuring eight dimensions of health status,
which have two underlying measures of physical
and mental health [28,29]. Fuh et al used the SF-
36 to measure HRQL among middle-aged women
in a rural community and found that the scales
"physical functioning", "role physical" and "body
pain" represented an underlying physical factor,
and that the scales "mental health" and "role
emotional" clearly cluster in the mental factor
[30]. 

Exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) may suggest
different model structures for various reasons
such as demographic characteristics or study
subjects. In the Seattle Longitudinal Study (SLS),
EFA revealed a two-factor structure and CFA
revealed a three-factor solution for the 13-item
Quality of Life in Alzheimer's Disease (QOL-
AD) scale among a sample of 499 non-demented,
community-dwelling older adults, ages 57 to 95
years (Mean age, 73.07; SD = 8.30) [31]. The
WHOQOL-BREF uses a four-dimensional 

model, but EFA of our results only revealed two
dimensions. The first dimension included most of
the items from the Social, Psychological and
Environmental domains. The second dimension
was mostly made up of items from the Physical
domain. Although the theoretical construct of the
WHOQOL did not fit precisely according to
CFA, there was a good fit overall after a few
adjustments. The differences between the models
suggested by EFA and CFA may have been due to
inter-correlations among some domains as well as
cultural factors.

EFA and CFA were performed not only to
explore and confirm the factor constructs of the
WHOQOL model but also to help us better
understand the factor constructs of our data [31-
35]. For example, body image (psychological
domain), negative feelings (psychological
domain) and transportation (environmental
domain) were influenced by the physical domain.
Working capacity was influenced by the
psychological domain. There were 3 inter-
correlations suggested by CFA: "activities of
daily living" with "transportation", "thinking,
learning, memory and concentration" with
"opportunities for new information and skills",
and "physical environments" with "home
environment". All of the adjustments and inter-
correlations were reasonable given the effect of
psychological factors on multiple items across the
different domains. In addition, selected workers
were interviewed to subjectively confirm these
data. 

The inconsistent items such as "activities of
daily living" and "transportation", some potential
factors other than the factor constructs of 
the WHOQOL-BREF may be explained by
Taiwanese workers' attitude toward daily
activities and transportation. Taiwanese 
workers' daily activities and satisfaction with
transportation may be affected by the chronic
traffic problems in Taiwan, especially during the
workday. This may explain the additional
potential factor implied in the modification curve
between the error covariance of the transportation
item and the activity item. 

The theoretical model in the WHOQOL did
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not fit precisely. However, there was a good fit
after a few adjustments using modification
indices from CFA. More information about
workers' HRQL can be obtained from closely
examining the adjustments of the factor construct
of the model that were analyzed by EFA and
CFA. Similar EFA and CFA results were obtained
when applied to male workers and female
workers, respectively. Our findings provide a
deeper understanding of factor constructs for
Taiwanese workers' HRQL.
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