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Abstract

Background: while life expectancy among older people has been lengthened due to improved public health and med-
ical interventions, the importance of health-related quality of life in later life has also increased. However, the applica-
tion of a generic health-related quality of life measure for older people needs to be catefully validated.

Objective: to evaluate the practicality, reliability, validity, and responsiveness of the use of the brief version of the
World Health Organization Quality of Life for people aged 65 years or older.

Design: a prospective study.

Methods: for a baseline assessment, 1200 community-dwelling older people living in Shin-Sher Township of
Taichung County, Taiwan, completed the brief version of World Health Organization Quality of Life at their residences
either by themselves or with the assistance of an interviewer. Furthermore, score changes in each health-related quality
of life domain after a fall were followed up for assessing its responsiveness.

Results: the average length of time required to complete the questionnaire was short (10.6 minutes for self-administration
and 15.3 minutes for personal interview), and the scote distribution in each domain was symmetrical with no floot
ot ceiling effect. Furthermore, all domain scores indicated excellent disctiminant validity, construct validity, and
responsiveness as well as good internal consistency and intra- and inter-observer test-retest reliabilities. Nevertheless,
two items related to wotk capacity and sexual activity had higher missing values (4.5% and 16.5%) and poor intet-
obsetver test-retest reliabilities (0.43 and 0.20). Suggested modifications to the two items for older people are discussed.

Conclusion: with a few modifications, the brief World Health Organization Quality of Life is a suitable health-related
quality of life instrument for older people.
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Introduction

While life expectancy among older people has been
extended due to improved public health and medical
interventions, the importance of the health-related qual-
ity of life (HRQL) in later life has also increased.
Health-related quality of life is a broad, multidimen-
sional construct that includes at least the domains of
physical, psychological, and social health, according to
the Wotld Health Otganization (WHO) [1]. Since an ill-
ness or some treatment often has an impact on multiple
aspects of health among older people (e.g. hip fracture
due to a fall may cause immobility, fear of falling, and

reduction of social activities), HRQL measures may
help construct a comprehensive health profile of older
people after they experience an illness or undergo some
treatment [2, 3].

However, several aspects of the measurement need to
be considered when applying a generic HRQL measure
to older people. First, compared with young people, the
respondent’s burden in completing a questionnaire needs
to be reduced for older people because of physical frailty,
a higher proportion of illiteracy, or cognitive impairment
in this population. Furthermore, even when readability is
no problem, older people often take mote time to complete
a questionnaire. Second, the items and domains in a
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HRQL measure should take into account the aspects of
life identified as important by older people — for example,
access to health services and environmental safety [4].
Although older people may consider similar HRQL
aspects to be relevant and important to health as do
younger people, the relative importance and definition of
each domain or facet (e.g. role functioning may be
defined in terms of roles other than work) may differ
substantially [5, 6]. Third, floor values of HRQL meas-
ures may appear common among older people if the
measures are directly used with no adaptation [7]. Floor
effects can reduce the ability to detect distinguishing fea-
tures, for instance, between ill and well people, and the
ability to detect changes in HRQL scores over time or
after a health intervention [8§].

The brief version of the Wotld Health Organization’s
Quality of Life (WHOQOL-BREF), one of the generic
HRQL measures, contains two items from the Overall
Quality of Life and General Health facet and one item
from each of the remaining 24 facets [9]. These facets are
categorised into four major domains: Physical Capacity
(7 items), Psychological Well-being (6 items), Social Rela-
tionships (3 items), and Environment (8 items). The
Taiwanese version of the WHOQOL-BREF was devel-
oped in compliance with WHO guidelines [10, 11], and
excellent reliability and validity of this version have been
reported as well [12, 13]. In addition to comprising 26
items translated from the original WHOQOL-BREF, the
Taiwanese version includes two additional items of local
importance, ie. being respected and food availability
[12,13]. The two local items are categorised into the
Social relationships (being respected) and Environment
(food availability) domains, respectively.

The suitability of neither the original nor the Taiwanese
version of the WHOQOL-BREF has been evaluated for
older people, and therefore, this study was conducted to
examine its use with community-dwelling people aged
65 years or over in Taiwan.

Materials and methods

Study subjects

This study is a patt of a fall-related prospective study (Effect-
iveness of 7ai-Chi Chuan on Reduction of Elderly Falls).
Shin-Sher Township, located in Taichung County in
west-central Taiwan, is a residential area with a high pro-
portion of older people, so it is suitable place to conduct
a community intervention study of older people. The
percentage of residents aged 65 or older in Shin-Sher
Township was 11.9% in 1999, compared to 8.6% for
Taiwan as a whole [14]. Out of 13 villages in the town-
ship, the six villages with the largest eldetly populations
were selected. All people in Taiwan are required to regis-
ter as residents at a local Household Registration Office,
and the household registration programme is designed to
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collate and to supply demographic information and offi-
cially to recognise personal status and relations. There-
fore, based on records in the Shin-Sher Household
Registration Office, 2072 people aged 65 or older in the
six villages, with information on name, address, birth
date, gender, and education, were identified at the begin-
ning of the study.

During a 2-week assessment period, 1200 eligible
subjects agreed to participate in the study. Of the 872
subjects who did not participate, 24 had died, 59 were
hospitalised or bed-ridden, 252 had moved out of the
area, 323 were not at home during the assessment period,
and 214 declined to be interviewed. A diagram of the
study population is shown in Figure 1. Furthermore,
compared with non-respondents, the respondents had
similar distributions of gender and educational level, but
tended to be younger (P = 0.073).

Procedures

Trained interviewers conducted personal interviews with
structured questionnaires at a subject’s residence to col-
lect related information. Interview procedures and inter-
viewer attitudes were standardised through participation
in a 4-hour training course. Postcards were mailed to these
older people in order to describe the study purpose and
to notify them of our visits to the community. Each sub-
ject was first asked whether he/she was willing to self-
administer the Taiwan version of the WHOQOL-BREF,
and if not, a personal interview was carried out. As a
result, only 86 subjects self-administered the WHOQOL-
BREF. The length of each interview was timed regardless
of whether it was self- or interviewer-administered.

In addition, information on age, gender, educational
level, chronic co-morbid conditions, depression, and
cognitive status was collected as well. Co-morbidity
was assessed in more detail using a list of 24 chronic co-
morbid conditions that are likely to affect the eldetly.
The level of depression was assessed using a short form
of the 15-item Geriatric Depression Scale (GDS) [15,
106], with a GDS score of higher than 10 being indicative
of depression [17]. Cognitive status was assessed using
the Mini-Mental State Examination (MMSE) [18, 19].
Commonly used in epidemiological studies, this ques-
tionnaire assesses the cognitive status of subjects with
respect to orientation, registration, recall of information,
attention and calculation, language, and visuospatial
construction. MMSE scores were categorised by scoring
conventions applied in the Epidemiologic Catchment
Area Study, with scores of 0-17 indicating cognitive
impairment [20].

Fall status was used as an external indicator to assess
the responsiveness of the WHOQOL-BREF. During the
3-month follow-up period, 24 subjects experienced a fall.
For comparison, 200 subjects were randomly selected
from those who had not fallen in the 3-month follow-up
period. The WHOQOL-BREF was re-administered to
these subjects 3 months after the above assessment.
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Figure |. A diagram of older people in the six villages of the Shin-Sher Township, Taichung Country, Taiwan

Ten non-fallers did not complete the re-administration
due to hospitalisation, death, or not being at home.

Scoring of the WHOQOL-BREF

As with the original WHOQOL-BREF (the WHOQOL
group), the Taiwanese version of the WHOQOL-BREF
was scored over four domains: Physical Capacity (7 items),
Psychological Well-being (6 items), Social Relationship
(4 items), and Environment (9 items). All items were
rated on a 5-point scale with a higher score indicating a
higher quality of life. A sample of five items is listed in
the Appendix. Domain scores wete calculated by mul-
tiplying the mean of all facet scores included in each
domain by a factor of 4, and accordingly, potential scores
for each domain ranged from 4-20.

Responses from the two items of the Overall Quality
of Life and General Health facet were calculated as a single
score with a range of 4-20, as with the scoring method
for the four domain scores. However, this single facet
score was not used by the WHOQOOL group.

Practicality

The length of time required to complete the WHOQOL-
BREF, the percentage of respondents with missing val-
ues for each item, and the distributions of minimum and
maximum possible domain or facet scotes (i.e. floor and
ceiling values) wete used to evaluate the respondent but-
den, difficulty of completion, and a problematic score

distribution, respectively. Furthermore, differences in the
time length, missing values, and score distributions were
also examined among different age and gender groups.

Internal consistency and test-retest reliability

Cronbach’s alpha [21] was used to examine the internal
consistency of the four domains in the WHOQOL-
BREF. In addition, a random stratified sample by village
of 60 subjects was selected to assess their original res-
ponses within 2 weeks. One-half of the sample was retested
for estimating intra-observer reliability and the other for
inter-observer reliability. Intraclass correlation coeffi-
cients [22] were calculated for both types of test-retest
reliability.

Discriminant validity

The ability of each domain score in the WHOQOL-
BREF to distinguish healthy and unhealthy people as well
as three common co-morbid statuses, including falls,
depression, and cognitive impairment, was evaluated by
Student’s ~test after controlling for age. Lower domain
scores among subjects who had had a fall, depression, or
cognitive impairment were expected.

Construct validity

A four-domain solution for both the original
WHOQOL-BREF and the Taiwanese vetsion of the
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Table |. Disctiminative validity analysis: means of age-adjusted domain or facet scores by characteristic®

Overall Quality of Physical Psychological Social

Characteristic Life/General Health Capacity Well-being Relationships Environment
Chronic co-morbidity

No 13 14 13 13 13

Yes 12 13 13 12 13
Falling during past year

No 13 13 13 13 13

Yes 1 12 12 12 12
Depression

No 13 14 13 13 13

Yes (GDS score >10) 1 1 1 11 11
Cognitive impairment

No 13 14 13 13 13

Yes (MMSE score <18) 12 12 1 12 12
“Based on Student’s #test; all P-values are smaller than 0.01.
WHOQOL-BREF has been suggested [9, 11], with items ~ Results

relating to each domain loading onto that particular domain
(see Table 1). Confirmatory factor analysis was applied to
validate whether the four-domain structure is suited to
older people, and a Bentlet’s comparative fit index of 0.9
or higher indicates an acceptable level of suitability for
that solution [23].

In addition, a focus group session of eight eldetly sub-
jects with higher educational levels such as a senior high
school diploma or a college degree was conducted to dis-
cuss the meaningfulness of all items in the WHOQOL-
BREF to older people. In addition, they were encouraged
to list additional items specifically for older people.

Responsiveness

The WHOQOL-BREF was administered again to these
subjects 3 months after the initial assessment. The respon-
sive statistics for the four domains and the overall quality
of life and general health facet were calculated by the
mean change in scores for that domain over the 3-month
period among the 24 people who had fallen, divided by
the standard deviation of score changes among the 190
subjects who had not fallen during that period [24, 25].
Furthermore, a meaningful responsiveness of 0.2-0.5
was considered small effect, 0.5-0.8 moderate effect, and
>0.8 large effect [26].

SAS (Statistical Analysis Software) version 6.12 and
LISREL version 8 were used for statistical analyses.

The ages of these 1200 subjects ranged from 65 to 103
years with an average of 73.4. Furthermore, 709 (59%) of
the subjects were males, 766 (66%) lived with a spouse,
and 387 (37%) had no formal education. Of 821 subjects
who teported having physician-diagnosed chronic co-
morbid conditions, 353 (43%) had one chronic condition,
225 (27%) had two chronic conditions, and 243 (30%)
had at least three chronic conditions. Furthermore, of the
127 (11%) subjects reported to have had at least one fall
in the past year, 181 (15%) of the GDS scores were
higher than 10 points, and 220 (18%) of the MMSE
scores were lower than 18 points.

For the 86 subjects who were willing to self-administer
the WHOQOL-BREF, the average time for completing it
was 11 minutes (i.e. three items per minute) with a range of
420 minutes. On the other hand, for those who received
a personal interview, the average time taken to complete
it was 15 minutes (i.e. two items per minute) with a range
of from 8 to 32 minutes. Furthermore, no significant
differences in the length of time of the interview were
detected among different age groups (data not shown).

Table 2 presents score distributions for the four
domains and the Overall Quality of Life and General
Health facet of the WHOQOL-BREF. The average
domain scores were 13 for Physical Capacity, 13 for Psy-
chological Well-being, 13 for Social Relationships, and 13
for Environment. For each domain score, the median
was close to the mean, indicating that the distributions of

Table 2. Score distributions of four domains and the Overall Quality of Life and General Health facet of the

WHOQOL-BREF among 1200 oldet people in Taiwan

Domain or facet Mean £ SD* Medi:
Overall Quality of Life/General Health 13+3 12
Physical Capacity 132 13
Psychological Well-being 13+2 13
Social Relationships 13£2 12
Environment 132 13

an

% of floor value % of ceiling value % of missing range

0.2 0.8 0.50-0.75
0.1 0.2 0.08-2.50
0.3 0.3 0.08-0.83
0.1 0.1 0.50-16.5
0.0 0.0 0.25-0.83

*Standard deviation.
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Table 3. Cronbach’s alpha coefficients for internal consistency and intraclass correlation coefficients for inter- and
intra-observer test-retest reliabilities of the WHOQOL-BREF among 1200 older people in Taiwan

Domain and item Cronbach’s alpha

Opverall Quality of Life
General Health
Physical Capacity 0.80
Pain and Discomfort
Dependence on Medications
Energy and Fatigue
Mobility
Sleep and Rest
Activities of Daily Living
Work Capacity
Psychological Well-being 0.81
Positive Feelings
Spirituality /Personal Beliefs
Thinking, Memory, and
Concentration
Bodily Images and Appearance
Self-esteem
Negative Feelings
Social Relationships 0.73
Personal Relationships
Sexual Activity
Social Support
Being Respected
Environment 0.80
Physical Safety and Security
Physical Environment
Financial Resources
Opportunities for Acquiring New
Information and Skills
Participation and Opportunities
for Leisure
Home Environment
Health and Social Care
Transport
Food Availability

Inter-observer Intra-observer

0.86 0.93
0.75 0.92
0.89 0.94
0.86 0.89
0.87 0.87
0.67 0.70
0.92 0.86
0.92 0.92
0.88 0.87
0.43 0.87
0.95 0.94
0.92 0.94
0.88 0.80
0.76 0.82
0.58 0.83
0.85 0.88
0.91 0.86
0.81 0.77
0.85 0.71
0.20 0.91
0.78 0.59
0.85 0.84
0.93 0.92
0.85 0.93
0.77 0.81
0.86 0.84
0.63 0.81
0.92 0.77
0.93 0.88
0.74 0.84
0.76 0.86
0.79 0.80

these domain scores were neatly symmetrical (although
the Shapiro-Wilk test for normality produced a P-value
of <0.05 for all domain scores). The percentage of the
ceiling or floor value in each domain score was very low,
ranging from 0 to 0.8%. However, percentages of the
ceiling values for items 3, 4, and 26 in the WHOQOL-
BREF were 31%, 21%, and 18%, respectively, while it
was 3% for the remaining 25 items (data not shown).
Those three items were framed in an opposite manner
compared to the others. While the missing percentages
for most items were lower than 1%, it was 17% for the
Sexual Activity facet (item 21) and 3% for the Work
Capacity facet (item 18). Older subjects had more
missing values in these two facets, and females had more
in the Sexual Activity facet. Furthermore, a lower number
of missing values was observed in self-administered
forms than in the personal interviews with the exception
of the Sexual Activity facet (21% versus 16%).

As shown in Table 3, Cronbach’s alpha coefficients
ranged from 0.73 to 0.81, indicating good internal con-
sistency among these patticular items within a domain.
While the intraclass correlation coefficients of inter- or

intra-obsetver reliability for most items wete equal to ot
higher than 0.58, the coefficient of the inter-observer
reliability was 0.20 for the Sexual Activity facet and 0.43
for the Work Capacity facet. Differences between inter-
and intra-observer reliabilities indicate that an interviewer
effect may have appeared in the subject’s responses to
these two items.

Table 1 presents the results of the discriminant valid-
ity analysis. After adjusting for age, scores in all four
domains and the Overall Quality of Life and General
Health facet among older people who had a chronic co-mot-
bid condition, a fall, depression, or cognitive impairment
were significantly lower than those who did not.

The initial confirmatory factor analysis of testing a
structure of four independent domains shows that
Bentler’s comparative fit index was 0.85, indicating that
the four independent domains with particular items was
not adequately fit for older people. The index increased
to 0.90 when three pairs of error variances were allowed
to covary (i.e. Pain and Discomfort, and Dependence on
Medications; Mobility, and Participation and Opportunities
for Leisure; Home and Social Care, and Transport) and
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Table 4. Responsiveness statistics calculated by the mean change in scores for a domain or a facet from the ptior to the
present assessment among 24 persons who had fallen over a 3-month follow-up period divided by the standard devia-
tion of score changes among 190 persons who had not fallen in the petriod

Fallers Non-fallers
Domain or facet Score change + SD* Score change + SD* Effectsize
Opverall Quality of Life/General Health -1.25+£2.83 —0.71 £2.97 —0.56
Physical Capacity -3.521+2.96 -3.361+2.49 -1.42
Psychological Well-being -2.25+2.26 -1.22£2.81 —-0.80
Social Relationships -1.41%+2.61 -0.25+3.06 —-0.46
Environment -1.70£1.93 -1.95+£2.38 -0.71

*Standard deviation.

two items wete allowed to cross-load on other domains
(i.e. Self-esteem on Social Relationships and Energy and
Fatigue on Psychological Well-being). Therefore, the
four-domain solution was also fit for older subjects.

In the focus group discussion, subjects self-interpreted
the meaning for most items similarly to the definitions of
the WHOQOL. However, they perceived sexual activi-
ties as ‘sexual intercourse activities’. Furthermotre, most
of these subjects perceived work activities as ‘doing
things in daily living’, even though they did not have paid
employment.

Based on Guyatt’s method, the responsiveness effect
sizes were —1.42 for Physical Capacity, —0.80 for Psycho-
logical Well-being, —0.46 for Social Relationships, and
—0.71 for Environment [24, 25]. Furthermore, the effect
size for the Overall Quality of Life and General Health facet
was —0.56. Therefore, according to Cohen’s criteria [26], the
responsiveness was large in the Physical Capacity and
Psychological Well-being domains and moderate in the
Social Relationships and Environment domains as well as
in the Overall Quality of Life and General Health facet.

Discussion

This study demonstrates that the WHOQOL-BREF is a
suitable HRQL instrument for older people in terms of
small respondent burden, ease of use, and neatly sym-
metrical distribution of domain scores, even though a
few modifications, discussed below, ate needed. In add-
ition, several psychometric properties such as validity,
reliability, and responsiveness wete sufficiently satisfac-
tory for this population as well.

Although the high missing rates for items 21 and 18
somewhat reflect problems related to sexual and work
activities among older people, statements for the two
items (‘How satisfied are you with your sex life?” and
‘How satisfied are you with your capacity for work?’) may
need to be modified in order to improve the applicability
of the WHOQOL-BREF for older people. To avoid a
misunderstanding or an incorrect perception by older
persons and even interviewers, the statement for item 21
could be revised to explicitly reflect its definition con-
cerning a person’s urges and desires for sex. For instance,
‘How satisfied ate you with your sex life, including inti-
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mate behaviour other than sexual intercourse?” Alterna-
tively, the item could be replaced by another item in the
Social Relationships domain of the full version of the
WHOQOL questionnaire. Some reasons for using an
alternative include: a substantial proportion of older
people who live without a spouse (e.g. 34% in this study)
may be unable or unwilling to answer the item. In add-
ition, despite older Taiwanese being extremely reluctant
to express their sexual desires [10] possibly because the
cultures of Confucianism, Taoism, and Buddhism all dis-
courage older people from having such desires. Also,
reluctance or difficulty in answering the item might not
specifically occur only for older Taiwanese. It was found
that a substantial proportion of cancer patients in the
United Kingdom (19%) and patients with chronic liver
disease in the Netherlands (12-21.9%) did not answer
items about sexuality either, while the missing value rates
in remaining items were <5% [27, 28].

As for item 18, despite many older people possibly
automatically self-interpreting work-related activities as
‘doing things in daily living’, perhaps due to multiple
connotations of the Chinese characters, a modification to
the original question such as ‘How satisfied are you with
your capacity for engaging in daily activities?’ is suggested.

Only a few existing generic quality of life measures
explicitly include the environment as a dimension of
health-related quality of life. However, the importance
of the environment for the quality of life in older people
has been identified and recognised for a long time. For
instance, the environment is strongly associated with
life quality among older people with respect to fall
prevention, social interaction, activity involvement,
independence, safety and secutity, and psychological well-
being [29-33]. Furthermore, adequate environmental
modifications can maximise the capacities of older
people and compensate for the decline in function that
occurs with the ageing process or with chronic co-
morbidity [34]; for example, a higher ambient temperature
may prevent hypothermia among sedentary elderly
people [35].

Several results deserve further discussion. First,
self-administered forms might be less costly and/or more
valid than interviewer-administered ones [36, 37], but
problems with vision, comprehension, and writing may
cause older people to be less willing or unwilling to
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self-complete a questionnaire. Therefore the use of the
interviewer-administered WHOQOL-BREF for older
people is recommended. Second, the higher percentage
of ceiling values for WHOQOL items framed in a nega-
tive manner may also exist in other populations. The
framing effect on the responses to questions has been
reported in preference measures [38, 39]; however, it has
seldom been examined in psychometric HRQL measures
and needs to be explored in future research. Third, com-
pared with a single item for describing the overall HRQL,
the two-item Overall Quality of Life and General Health
facet is more likely to have better discriminant validity
and responsiveness. Thetefore, our scoring method for
obtaining an overall quality of life score for each individ-
ual could also be applied to the full version of the WHO-
QOL which includes four items in the facet. Finally,
although falls are supposed to simultaneously be related
to changes in the four domain scores of the WHOQOL-
BRE for assessing responsiveness, differences in the
magnitude of the effect size might have resulted not only
from the sensitivity of the four WHOQOL-BREF
domain scores but also from the different effects of falls
on the health domains of older people.

There are several limitations to the study. One is that
the representativeness of the study sample was somewhat
limited. A comparison of demographics of age, gender,
and education between the study sample, oldet people in
Taichung County, and those in Taiwan showed that the
present study had a similar age distribution but a greater
number of males and lower educational levels compared
to Taichung County or Taiwan. Nevertheless, further
subgroup analysis showed that the score distributions
and psychometric properties in the study remained
robust across age groups, gender groups, and educational
levels. Second, the exclusion of 59 people who were hos-
pitalised or bed-ridden at home during the assessment
period may partly explain the lack of floor effect of the
WHOQOL-BREF in this study. Information on whether
the effect appeats in older people who are hospitalised or
who are suffering a serious illness is needed. Finally,
despite the focus group of the study not being able to
come up with additional meaningful items specific to
older people, that existing items in the original or
Taiwanese versions of the WHOQOL-BREF may, in
fact, not be sufficient to adequately profile the health of
older people is worthy of further exploration.

Key points

e In each domain of the WHOQOL-BREF, score
distributions were neatly symmetrical with no floor or
ceiling effects.

* The WHOQOL-BREF had excellent validity and
responsiveness as well as good internal consistency
and test-retest reliability.

* Statements in the Sexual Activity and Work Capacity
facets need to be modified.

The WHOQOL-BREF use in the elderly

* The WHOQOL-BREF is a suitable HRQL instrument
for older people.
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Appendix

A sample of 5 items in the Taiwanese version of the

WHOQOL-BREF

Q1. How would you rate your quality of life?
U Very poor O Poor O Neither poor nor good
O Good O Vety good

Q4. How much medical treatment do you need to
function in your daily life?
U Not at all [ Slightly [ Moderately [ Very much
U Extremely

Q12. Do you have enough money to meet your needs?
U Not at all I A litde [ Moderately [J Mostly
U Completely

Q22. How satisfied are you with the support you get
from your friends?
U Very dissatisfied U Dissatisfied [J Neither satisfied
nor dissatisfied [J Satisfied [J Very satisfied

Q28. Are you usually able to get the things you like to eat?
O Never U Seldom O Quite often [ Very often
O Always
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