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Abstract

Measurement of Health-Related Quality of Life (HRQoL) of the elderly requires instruments with demonstrated sensitivity, reliability, and valid-
ity, particularly with the increasing proportion of older people entering the health care system. This article reports the psychometric properties of the
12-item Assessment of Quality of Life (AQoL) instrument in chronically ill community-dwelling elderly people with an 18-month follow-up. Com-
parator instruments included the SF-36 and the OARS. Construct validity of the AQoL was strong when examined via factor analysis and conver-
gent and divergent validity against other scales. Receiver Operator Characteristic (ROC) curve analyses and relative efficiency estimates indicated
the AQoL is sensitive, responsive, and had the strongest predicative validity for nursing home entry. It was also sensitive to economic prediction
over the follow-up. Given these robust psychometric properties and the brevity of the scale, AQoL appears to be a suitable instrument for epidemio-

logic studies where HRQoL and utility data are required from elderly populations. ~© 2003 Elsevier Science Inc. All rights reserved.

Keywords: Elderly; Health-related quality of life; Questionnaires; Validation; Utility

1. Introduction

The health-related quality of life (HRQoL) of older peo-
ple has become an important public health issue with the ag-
ing of populations in developed and developing countries.
Many people are now living a longer life with less disability
when compared with previous generations [1]. Although a
variety of strategies have been developed to promote
“healthy aging” [2] and many generic and disease-specific
HRQoL instruments are available, few have been formally
validated in populations of older people.

This situation is anomalous given the pressure on health
care funding due to increased demand [3]. As the gap be-
tween funding availability and expectations widens it is im-
portant that programs are evaluated in terms of direct health
status outcomes as well as economic evaluations that ex-

* Corresponding author. Tel.: +61-(03)-9342-8561; fax +61-(03)-9342-
7632.
E-mail address: richardo@unimelb.edu.au (R.H. Osborne).

plore the efficiency (i.e., health gain for monetary value ex-
pended). This has led to increased demands for utility
HRQoL instruments that have demonstrated responsive-
ness, reliability, and validity.

The Assessment of Quality of Life (AQoL) instrument [4]
is a HRQoL questionnaire that has been scaled using multi-
attribute utility theory and can therefore be used in cost-util-
ity evaluations [5]. As with all generic utility instruments,
the AQoL was designed to be used in the evaluation of a
wide range of health interventions, from the medical and
pharmacologic treatment of acute illness through to health
promotion activities [4]. A principal difference between a
generic utility instrument and a health status instrument,
such as the SF-36 [6], is that the health states described in a
utility instrument are weighted by preferences for being in
the health state. The AQoL has been found to be as good or
better that instruments commonly used in measuring the
outcomes of people suffering a stroke [7], and it has been
successfully used in studies of coordinated care [8], influ-
enza [9], cochlear implants [10], population monitoring

0895-4356/03/$ — see front matter © 2003 Elsevier Science Inc. All rights reserved.
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[11], and has been found to perform at least as other well-
known utility instruments (e.g., Health Utilities Index-3,
15D, SF-6D, and EQ-5D) [12]. Although the AQoL has
been designed to be an efficient measure within a variety of
settings, astute researchers require evidence of efficient per-
formance of new instruments within each setting.

The aim of the present study was to examine the psycho-
metric properties of the AQoL and other instruments using
data collected in a large sample of chronically ill elderly
people participating in a randomized controlled trial of care
coordination.

2. Methods

2.1. Participants

Participants were those participating in the North Eastern
Coordinated Care Trial, a randomized controlled trial of care
coordination versus usual care. The trial was one of nine tri-
als commissioned by the Australian Commonwealth to
explore an alternative form of service delivery, funding struc-
ture, and consequent health outcomes for people in the Aus-
tralian community [13]. Eligibility criteria for this particular
trial were designed to capture older people with chronic dis-
ease and/or dependencies who were living in the commu-
nity. Dependencies were defined as being unable to perform
at least two instrumental activities of daily living (IADL) or
unable to perform at least one activity of daily living (ADL), or
at risk of repeated hospitalization, or to have been hospital-
ized at least twice in the previous year. Between December
1997 to July 1998, 1,315 patients were referred to the trial.
Most patients (87%) were referred through general practi-
cioners (GPs) or other care organizations including community
health centers (4%), acute hospitals (0.5%), and community
services (1%). A further 7% were self-referred through me-
dia reports. Written consent was obtained at a face-to-face
interview at patient’s homes. Interpreters were arranged for
non-English-speaking patients.

Of the original 1,315 referrals, 1056 (80%) participated
in the trial. Thirty-two people withdrew prior to giving con-
sent (including deaths and admissions to nursing homes).
Seven potential participants consented, but withdrew con-
sent prior to being randomized and were not included. Two
hundred twenty clients did not proceed with the consent
process, predominantly due to the recruitment cutoff date
and/or incomplete documentation from their GP. Partici-
pants were randomized to receive either intervention (care
coordination, n = 526) or usual care (n = 530), and com-
pleted self-report questionnaires at baseline and at six
monthly intervals. At the third follow-up 827 assessments
(78% of participants) were completed. The median (IQR)
time in the trial was 18.5 (15.6-20.6) months. By trial end,
100 (9.5%) participants had entered a nursing home.

2.2. Chronic disease status and comorbidity

At the time of recruitment the subjects” GP recorded the
primary chronic condition of each subject. The most com-

mon were: musculoskeletal disorders (274, 26%) including
158 with arthritis, circulatory system disorders (264, 25%)
including 165 with a form of heart failure, respiratory sys-
tem disorders (146, 14%) including 99 with chronic ob-
structive airways disease, mental disorders (136, 13%) in-
cluding 64 with memory loss/dementia and 48 with anxiety,
depression, or schizophrenia. GPs also recorded up to six
specific comorbidities. The most common first comorbidity
was circulatory disorder (333, including 140 with a form of
heart failure and 112 with hypertension), followed by mus-
culoskeletal disorder (252, including 130 with arthritis and
65 with degenerative disk disease) and 187 with a mental
disorder (including 87 with depression, 44 with anxiety, and
44 with memory loss). For 25 subjects no comorbidities
were recorded and for 987 subjects, 3 or more were re-
corded.

2.3. Measures

All instruments were administered at baseline and 6-month
intervals except the OARS self-care scale, which was ad-
ministered at baseline only.

The Assessment of Quality of Life (AQoL) instrument is
a generic HRQoL utility instrument comprising five dimen-
sions (Independent Living, Social Relationships, Physical
Senses, Psychological Well-being, and Illness). Each scale pro-
vides weighted scores between 0.0 (scale worst health state)
and 1.0 (scale best health state). The utility score ranges
from —0.04 (worst possible HRQoL state) to 0.00 (death
equivalent HRQoL state) to 1.00 (full HRQoL), and is a
weighted multiplicative model derived from the last four di-
mensions. The illness dimension, an indicator of healthcare
resource consumption, is not used in the utility score. Dur-
ing construction the authors took care to (a) ensure wide
coverage of the factors that impact on HRQoL, (b) meet
standard psychometric requirements for reliable and valid
measurement, (c) design the AQoL to be sensitive to a wide
range of health states from very good to extremely poor
health, and (d) construct an instrument that delivered psy-
chometrically sound scores on the different dimensions of
HRQoL [4,14]. A copy of the instrument can be obtained at
http://ariel.unimelb.edu.au/chpe/ (accessed August 2002).

The SF-36 was used to measure the health status of par-
ticipants [15,16]. The SF-36 is a widely used, extensively
investigated, and validated instrument. It comprises eight health
dimensions: Physical Functioning, Role Physical, Bodily
Pain, General Health, Vitality, Social Function, Role Emo-
tional, and Mental Health. Each of the eight dimensions is
separately scored, using item weighting and additive scal-
ing. Summed data are transformed onto a 0~100-point scale.
These eight dimensions can be combined into two key health
status measures; the Physical Component Summary (PCS
index) and Mental Component Summary (MCS index). For
computation of the PCS and MCS, each dimension score is
weighted in a three-step process to produce a standardized
T-score (where the population mean score is 50, SD = 10).
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Australian norms are available and have been used in this
report [17].

The Older American Resources and Services (OARS) in-
strument [18] was developed in the mid-1970s. It was de-
signed to provide comprehensive assessments to reduce in-
appropriate institutionalization and to evaluate alternative
care for the elderly. Like the SF-36, the OARS has been
widely used. It comprises two parts: (a) the Multidimen-
sional Functional Assessment Questionnaire (MFAQ), and (b)
the Services Assessment Questionnaire. In the present study
the Social Resources scale (nine items) and Self-care scale
(15 items) from the MFAQ were administered.

2.4. Data analysis

To assess the feasibility of the using the AQoL in an el-
derly population, we examined the frequency of floor ef-
fects (number of respondents with the lowest possible
score) and ceiling effects (number of respondents with the
highest possible score).

The convergent and divergent validity of the AQoL were
assessed by comparison with the SF-36 and OARS. For con-
vergent validity, if the AQoL and its subscales were valid mea-
sures of HRQoL, we would expect the strongest association
to be with other scales measuring similar constructs (ob-
served through a high correlation coefficient). These include
the Independent Living scale of the AQoL and (a) the Social
Resources and Self-care scales of the OARS and (b) the
Physical Function scale of the SF-36. Conversely, for diver-
gent validity, the weakest relationships should be observed
between conceptually unrelated scales.

Construct validity was assessed using exploratory factor
analysis (EFA) where the overall relatedness of all items was
investigated via principal components analysis and, to de-
termine whether the four hypothesized dimensions existed
in the data, using varimax rotation.

Predictive validity is the ability of an instrument to pre-
dict future events or health states. We hypothesized that at
baseline those people living in the comrnunity with the highest
AQoL utility were less likely to enter a nursing home, hos-
tel, or similar institution when compared with those with lower
utility. In other words, those with the lowest initial HRQoL
were more likely to decline in health such that they required
institutional care. An instrument with predictive validity
should be able to predict who enters and who does not enter
institutional care. As a further test of predictive validity we
also computed all health care costs over the length of the
trial and matched these against AQoL baseline scores in the
expectation that there would be a monotonic relationship
between baseline utility score and future health care costs.

Sensitivity is the ability of an instrument to detect differ-
ences between groups. For this type of analysis two group
differences were considered: the sensitivity of the instru-
ment in being able to detect differences between those who
stayed living in the community and those who entered a
care institution (nursing home), and the effect of the care
coordination intervention. The ability of the AQoL to detect

subgroup differences and treatment effects was compared
with the other instruments using the relative efficiency (RE)
statistic that is the ratio of the square of the t-statistic of
the reference instrument (in our case, the AQoL) over the
square of the ¢-statistic of the comparator instrument [19].

Responsiveness is the ability of a scale to detect change
in an individual’s score over time. In this study the partici-
pants whose health status declined such that they entered in-
stitutional care was used as the criterion of change in health.
Change was assessed through comparison of baseline scores
with the score prior to entering an institution. In a similar
way to assessing sensitivity, the RE statistic was also used
to assess the ability of the AQoL to detect such change
within individuals.

Discriminative properties of the instruments were also
compared with receiver operator characteristic (ROC) curves
as proposed by Stucki et al. (1995) [20]. The ROC method
provides a useful overview of the relationship between a
measure and an external indicator of change [21]. For the
current analysis, the data relating to entry to nursing home
or remaining in the community (i.e. dichotomous external
indicators) were used. The instrument that generates the largest
area under the ROC curve is regarded as the most sensitive
or responsive as an instrument with perfect discrimination
has a area under the curve (AUC) of 1.0, whereas an instru-
ment with no discriminatory power has an AUC = 0.50.

3. Results

The mean age of trial participants was 77 (SD = 9.7)
years, 63% were female, 16% were born in countries other
than Australia, 46% were married or living in de facto rela-
tionships, 42% were widowed, and 32.8% had private
health insurance (see Table 1 for details).

The mean AQoL utility score was 0.33 (95%CI: 0.31-
0.34). The Independent Living scale returned the lowest scale
score (0.53, 0.51-0.54), followed by Psychological Well-being
(0.75, 0.73-0.76) and Social Relationships (0.75, 0.73-

Table 1
Demographic details of the study sample
N %
Age group <60 61 5.8
60to 75 146 13.8
70to0 75 175 16.6
75 to 80 267 25.3
80to 85 235 22.3
>85 172 16.3
Gender Female 668 63.3
Language background English 895 848
Marital Status Never married 54 5.1
Widowed/divorced/separated 510 483
Married/de facto 491 46.5
Missing 1 0.1
Health Insurance Private 346 32.8
Public only (Medicare) 708 67.2
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0.77). Physical Senses contributed the least disutility (0.85,
0.84-0.86).

The mean (95% CI) score on the SF-36 PSC scale was
quite low, 30 (29.5-30.6), whereas the MCS mean score
was 46 (45.146.7). Given that the Australian norms for
these scales are 50 (SD 10) the sample had substantially
poor physical health (i.e., average physical health in the bot-
tom 5% of the population), whereas the sample reported
reasonable mental health status. The details are given in Ta-
ble 2, along with the scores from the OARS scales.

Generally, the AQoL utility score demonstrated substan-
tial spread across the entire scale range (Fig. 1). There were,
however, some ceiling effects on two of the AQoL scales;
for Social Relationships it was 22%, and 24% on the Physi-
cal Senses scale. Ceiling and floor effects were also ob-
served on several of the SF-36 scales. For example, Role
Physical and Role Emotion had between 27% and 55% floor
and ceiling effects. Physical Function also demonstrated
substantial floor effects (14%), whereas Bodily Pain and Social
Function had substantial ceiling effects (17% and 31%, re-
spectively). The OARS scales had extremely few floor or
ceiling effects (all <6%). The details are given in Table 2.

3.1. Concurrent validity: associations with
SF-36 and OARS

Conceptually related scales were more highly related
than unrelated scales (see Table 3) suggesting convergent
and divergent validity of the AQoL. The AQoL utility was
moderately correlated with four of the eight SF-36 scales
(Physical Function, Mental Health, General Health and Vi-

Table 2
Baseline summary scores including floor and ceiling effects of scales
Mean SD Floor® Ceiling®

AQol
AQol utility 0.33 0.25 0.1% 0.3%
Independent Living 0.53 0.30 53% 6.8%
Social relationships 0.75 0.27 0.4% 21.7%
Physical senses 0.85 0.16 0.0% 24.2%
Psychological wellbeing 0.75 0.2t 0.9% 4.4%

SF-36
Physical function 24.13 22.75 14.4% 1.0%
Role physical 41.57 43.19 42.4% 29.6%
Bodily pain 49.27 30.58 5.4% 17.0%
General health 41.22 23.79 4.1% 3.0%
Vitality 36.95 22.30 5.5% 2.0%
Social function 61.68 33.78 7.2% 30.5%
Role emotional 63.66 43.82 27.0% 55.0%
Mental health 63.48 23.09 9.0% 2.9%
PCS 30.03 9.47 NA NA
MCS 45.9 12.68 NA NA

OARS
Self-care 2.83 1.34 5.6% 0.0%
Social resources 240 1.14 0.0% 0.0%

* Floor effects: percentage of subjects with lowest possible score on
scale.

® Ceiling effects: percentage of subjects with highest possible score on
scale. NA: the SF-36 scoring algorithm precludes ceiling and floor effects.

tality) and was least associated with Role Physical and Role
Emotional. The AQoL utility score was also moderately
correlated with the SF-36 MCS and PCS. The AQoL was,
however, highly correlated with OARS self-care.

When AQoL scales were examined, the Independent Liv-
ing scale was highly correlated with the SF-36 Physical Func-
tion and OARS self-care. This was expected, because this
scale reflects the ability of a person to live independently, in-
cluding aspects of activities of daily living. The Social Rela-
tionships scale, which reflects relationships with others, was
only weakly associated with the SF-36 Social Function scale,
although moderately related to the SF-36 Mental Health and
Physical Function scales. It was also moderately correlated
with the OARS Self-care, but weakly associated with the so-
cial resources. The Physical Senses scale, was weakly asso-
ciated with OARS self-care. Finally, the Psychologic Well-
being scale (covering sleep, pain, and general health) was highly
correlated with the SF-36 Bodily Pain, Mental Health, General
Health and Vitality scales, and also with the SF-36 MCS.

3.2. Construct validity

The factorial structure of the AQoL was examined using
EFA. The results showed that in an unconstrained varimax
rotation four factors were identified (i.e., four factors with
eigenvalues greater than 1.0). Each factor represented one
of the four original dimensions of the AQoL contributing to
the utility score, each with three items. The average loading
on the expected factors was 0.67 compared with the average
loading of items on other factors was 0.14. These figures are
consistent with the requirements for stable and reliable fac-
tor analysis [22].

Only four items crossloaded >0.30. Item 9 Role in health
and family from the Social Relationships scale loaded on
the Independent Living scale. Two other items loaded on
Social Relationships scale, Item 12 Communication with
others (from the Physical Senses scale) and Item 14 Anxiety
and depression from the Psychological Well-being scale.
Item 12 Communication with others also loaded weakly on
the Psychological Well-being scale.

The internal consistency of the subscales was ranged
from o = 0.43 for the Physical Senses scale, 0.53 for the
Social Relationships scale, 0.52 for the Psychological Well-
being scale and 0.76 for the Independent Living scale. The
overall AQoL reliability was 0.73.

3.3. Sensitivity

To examine the sensitivity of the AQoL, we used the rel-
ative efficiency (RE) statistic that allows comparison of
how well scales detect treatment effects. Table 4 shows the
intervention group vs. the control group mean scale changes
from baseline to the third follow-up. When the AQoL utility
was referenced to “1.0” it was found to have a higher RE
than each of the SF-36 scales except Bodily Pain, and was
about the same as the MCS. The AQoL utility score was
more efficient than the individual AQoL scales, except In-
dependent living.
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Fig. 1. Frequency distribution of AQoL utility score in chronically ill community-dwelling elderly.

The sensitivity of the various instruments was also tested
by comparing the RE of the scales in detecting baseline dif-
ferences between participants who remained living in the
community vs. those who became institutionalized during the
trial (Table 6). Relative to the AQoL (referenced to 1.0), the
OARS Self-care scale was more sensitive. The Independent
Living scale was more sensitive than the AQoL utility score,
and the Social Relationships scale was equivalent. The SF-36
summary scales were less sensitive and the only subscale that
was similar to the AQoL was Physical Function.

3.4. Responsiveness

Responsiveness is the ability of an instrument to detect
change over time. A relatively large change in health status
(and therefore dimensions of HRQoL) must occur in partic-
ipants who leave their community dwelling to live in a nurs-
ing home. Table 6 shows that several scales detected changes
and presents the RE for each scale compared with the AQoL
utility score referenced to 1.0. The AQoL has the highest
RE when compared with the other instruments.

Table 3
Spearman’s correlation coefficients between scales
Independent Social Physical Psychological AQoL
living relationships senses well-being utility
AQoL
Social relationships 043
Physical senses 0.24 0.24
Psychological
well-being 0.19 0.32 0.14
AQoL utility 0.79 0.68 0.43 0.55
SF-36
Physical function 0.64 0.41 0.15 0.31 0.62
Role physical 0.09 0.10 0.04 0.25 0.19
Bodily pain 0.11 0.18 0.04 0.62 0.34
General health 0.30 0.35 0.09 0.47 0.43
Vitality 0.35 0.38 0.14 0.51 0.50
Social function 0.28 0.26 0.13 0.33 0.38
Role emotion 0.08 0.21 0.05 0.32 0.22
Mental health 0.26 0.41 0.16 0.53 0.45
PCS 0.30 0.17 0.03 0.39 0.37
MCS 0.23 0.39 0.14 0.48 0.41
OARS
Self-care —0.82 —0.40 —0.32 —0.11 —0.68
Social resources 0.03 -0.31 —0.06 -0.26 —-0.20

Sample size for correlation between summary scales (AQoL, PCS/MCS) N =

1000, and between each subscale; N = 1017 to 1052. Using Cohen’s con-

vention [27], the magnitude of the correlations can be viewed as follows; >0.5 large, 0.5-0.3 moderate, <0.3 small.

.
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Table 4
Efficiency of scales to detect small treatment effects (i.e., sensitivity) of people randomized to receive care coordination (intervention) or usual care (control)
f-test
Mean* Relative
Group change SD t-statistic p Efficiency®
AQoL
AQoL utility Intervention 0.02 0.21 1.45 0.15 1.00
Control -0.01 0.22
Independent living Intervention —0.00 0.22 2.13 0.03 2.17
Control -0.04 0.22
Social relationships Intervention —0.00 0.24 0.15 0.88 0.01
Control -0.00 0.29
Physical senses Intervention 0.02 0.12 —0.31 0.76 0.05
Control 0.02 0.14
Psychological well-being Intervention 0.03 0.22 1.20 023 0.69
Control 0.01 0.22
SF-36
Physical function Intervention -4.11 19.28 -1.02 0.31 0.50
Control —2.55 18.56
Role physical Intervention 4.38 55.31 0.21 0.84 0.02
Control 347 53.13
Bodily pain Intervention 8.87 30.65 2.13 0.03 2.18
Control 3.76 29.07
General health Intervention -0.75 18.24 -0.03 0.98 0.00
Control -0.71 19.88
Vitality Intervention —2.04 21.23 0.57 0.57 0.15
Control -3.07 23.65
Social function Intervention 8.67 38.58 0.29 0.77 0.04
Control 7.75 40.34
Role emotional Intervention 15.49 52.41 0.71 048 0.24
Control 12.45 53.68
MCS Intervention 3.80 20.29 1.41 0.16 0.95
Control 1.37 22.52
PCS Intervention -0.47 9.87 -0.01 0.99 0.00
Control —-0.46 9.26
OARS
Social resources Intervention -0.22 1.08 -0.93 0.35 0.41
Control -0.13 1.13

Listwise exclusion of missing variables (297 intervention and 324 control subjects).

* Mean change = baseline score less follow-up score (positive score indicates improvement in health status from baseline to follow-up).

® RE. Relative Efficiency, where the AQoL is referenced to 1.0. A value higher than 1.0 indicates that this scale is better (more efficient) than the AQoL in
detecting differences and, conversely, a score lower than 1.0 indicates that the scale is not as good (less efficient) compared with the AQoL.

3.5. Predictive validity

We used AQoL baseline scores to predict future health
care costs. To predict these costs we recoded baseline utility
scores into quintiles and, using the trial’s tracking of all
health costs over the trial period, mapped these costs against
the quintiles. The results are presented in Figure 2. This
shows that for those in the highest quintile at baseline the
average costs were AUD$7,034 which monotonically rose
to about AUD$12,883 for those in the lowest quintile.

4. Discussion

This study examined several aspects of the psychometric
performance of the AQoL in elderly community-dwelling
adults. The practicality, validity, sensitivity, responsiveness,
and predictive validity were explored and the results indi-
cate that the AQoL possesses acceptable psychometric va-
lidity. When compared with other commonly used instru-

ments such as the SF-36 or the OARS, the AQoL appears to
be a suitable instrument for assessing health-related out-
comes in the chronically ill elderly.

For the AQoL utility score there was no evidence of ei-
ther floor or ceiling effects, compared with five of the eight
SF-36 scales. However, two of the four AQoL scales dem-
onstrated ceiling effects. Almost a quarter of respondents
scored the highest score in the Social Relationships and
Physical Senses scales, that is, their HRQoL in these do-
mains was not compromised, and probably reflects the in-
clusion criteria that focused on physical disabilities.

In our chronically ill sample, floor effects did not occur,
thus indicting that the AQoL provides enough sufficiently
“bad” health states for respondents to place themselves.
This finding suggests that the AQoL provides the opportu-
nity to detect change in individuals, as they are able to
progress cither from a “poor” HRQoL state through to a
“good” HRQoL state, or to map progressive deterioration.
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Fig. 2. Prediction of future health care costs from baseline AQoL utility scores.

The AQoL was designed to reflect overall HRQoL;
therefore, substantial associations with various SF-36 scales
should reflect this (i.e., concurrent validity). Several strong
associations were noted (the highest was with the SF-36
Physical Function and Vitality) and moderate correlations
with the summary indices. A high correlation between the
AQoL and the OARS self-care scale was also found. The in-
dividual dimensions of the AQoL also have substantial con-
current validity. For example, the Independent Living scale
is most similar to the SF-36 Physical Function. A remark-
ably high correlation was found with the 15-item OARS
Self-care scale (r = 0.82) suggesting that the three-item In-
dependent Living scale is measuring almost precisely the
same construct, but with only one-fifth of the items. The
OARS was designed to assist in identifying factors that lead
to inappropriate institutionalization [18]. It is conceivable
that this scale is also identifying those aspects of life that
strongly contribute to HRQoL in the elderly. The Psycho-
logical Well-being scale (with items that cover pain, general
well-being, and sleep) is moderately associated with appro-
priate SF-36 subscales (Vitality, Bodily Pain, General
Health) and with the MCS. The most similar comparator for
the Social Relationships scale is the OARS Social resources
scale; however, the correlation was weak (r = 0.22), which
may reflect the way the OARS scale is weighted such that
about 50% of the scale is concerned with having someone to
help, and a further 30% covers seeing people frequently
enough to prevent feelings of loneliness. The AQoL Social
Relationships scale covers concepts such as quality of and
role in relationships as well as friendship/isolation. For the
Physical Senses scale there were no direct comparator
scales. Overall, these data indicate that the AQoL has rea-
sonable concurrent validity.

The construct validity of the AQoL appears to be strong
as the original four dimension factorial structure was repro-
duced. The factor analysis was unconstrained with only mi-
nor item crossloading. Given that the original construction
sample of the AQoL was a mix of community and hospital
adults of varying ages [4], consistent factor structures in dis-
parate samples suggest that the conceptual structure (con-
struct validity) is robust.

The Cronbach reliability estimate of the AQoL instru-
ment (a = 0.73) was within the accepted range appropriate
for a nondiagnostic generic instrument [23,24]. The reliabil-
ity of some subscales were low, reflecting their broad con-
tent and the relatively few items in each (« is a function of
both the similarity of items and the number of items in a
scale [23,24)).

The efficacy of each instrument in detecting group dif-
ferences or longitudinal changes was compared. Three com-
monly used data structures were considered.

A comparison of two groups expected to have different
HRQoL (i.e., the baseline characteristics of those who sub-
sequently entered a nursing home versus those who re-
mained in the community, Table 5). In this analysis the
AQoL had relatively high sensitivity; the only scale with a
higher RE or ROC was OARS self-care, which was specifi-
cally designed to evaluate unmet needs in the elderly. This
is not a surprising result, as disease-specific instruments
such as the OARS usually possess great sensitivity in the
environment for which they are designed [25].

A comparison of those who received coordinated care vs.
those who received usual care was also undertaken (Table
4). The differences in outcomes were known to be very
small or nonexistent [13]. Only two subscales tended to
demonstrate larger effects than the AQoL utility, namely the
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Table 5
Efficiency of scales to detect baseline differences (sensitivity) between people who remain living in the community vs. those who subsequently enter an
institution

Mean (SD) Iest
Group baseline score t-statistic P RE? ROC®
AQoL
AQoL utility Institution 0.26 0.22) -3.18 0.002 1.0 0.58**
Community 0.34 (0.26)
Independent living Institution 0.46 (0.26) —-3.49 0.001 1.2 0.60**
Community 0.55 (0.29)
Social relationships Institution 0.69 0.31) —-3.07 0.002 0.9 0.56*
Community 0.77 (0.26)
Physical senses Institution 0.83 0.17) —2.03 0.043 0.4 0.56%
Community 0.86 (0.16)
Psychological wellbeing Institution 0.77 0.21) 1.45 0.146 0.2 0.45*
Community 0.75 0.21)
SF-36
Physical function Institution 19.09 (20.08) —2.98 0.003 0.9 0.59**
Community 25.35 (23.12)
Role physical Institution 41.61 (42.04) 0.57 0.571 0.0 0.48
Community 39.39 (42.62)
Bodily pain Institution 53.84 (33.70) 232 0.020 0.5 0.45*
Community 474 (29.50)
General health Institution 42.66 (25.12) 0.79 0.428 0.1 0.49
Community 40.94 (23.28)
Vitality Institution 32.75 (20.40) —2.24 0.025 0.5 0.56*
Community 37.29 (22.25)
Social function Institution 59.67 (34.00) -0.51 0.608 0.0 0.51
Community 61.26 (33.57)
Role emotional Institution 64.23 (43.66) 0.61 0.542 0.0 0.49
Community 61.75 (44.22)
Mental health Institution 60.91 (22.91) —-1.46 0.144 0.2 0.54
Community 64.02 (23.07)
PCS Institution 30.26 (9.34) 0.6 0.552 0.0 0.52
Community 29.74 (9.42)
MCS Institution 44.82 (12.74) -0.95 0.342 0.1 0.48
Community 45.94 (12.75)
OARS
Self-care Institution 3.39 (1.25) 6.05 <0.001 3.6 0.67**
Community 2.69 (1.27)
Social resources Institution 2.61 (1.24) 2.35 0.019 0.5 0.56*
Community 2.36 (1.12)

* RE; Relative efficiency, where the AQoL is referenced to 1.0. A value higher than 1.0 indicates that this scale is better (more efficient) than the AQoL in
detecting differences and, conversely, a score lower than 1.0 indicates that the scale is not as good (less efficient) compared with the AQoL.

® Area under receiver operating characteristic (ROC) curves; * P < .05, ** P < .01 indicate significance tests showing area under the curve statistically
significantly greater than 0.5.

¢ Listwise exclusion of missing variables resulted in 137 institutionalized subjects and 848 subjects remaining in the community.

AQoL Independent Living scale and the SF-36 Bodily Pain The AQoL was designed as a utility measure for use in eco-

scale (RE = 2.2 for both). The SF-36 MCS demonstrated
similar efficiency to the AQoL.

The final data structure was longitudinal change (change
from baseline to third follow-up for those who subsequently
entered a nursing home). In this analysis the AQoL was the
most responsive scale.

The predictive power of the AQoL also appears to be
strong. The AQoL predicted health care costs following base-
line. Those in the lowest quintile with the poorest HRQoL at
baseline consumed 1.9 times the health care resources of
those in the highest quintile.

nomic evaluations. One of the advantages of utility instruments
is that they provide estimates on a life—death scale based on
community preferences (where 0.00 reflects HRQoL states
valued as being equivalent to death, and 1.00 HRQoL states
valued as being equivalent to full health). Utility scales are de-
signed to have equal interval properties reflecting a trade-off
between HRQoL and life-length, that is of a utility score of 0.5
over 2 years is equivalent to a loss of 1 life year (0.5 X 2 years)
[26]. Assuming this strong interval property for the AQoL, and
using data from the present study, the intervention group re-
ceived a 0.03 utility benefit from coordinated care when com-
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Table 6

Efficiency of scales to detect changes from baseline to third follow-up (responsiveness) in those who subsequently entered an institution compared with those

who stayed living in the community

Place of Mean (SD) change I-test ROC
Scale residence® from baseline® t-statistic P RE® area®
AQoL
AQoL utility Institution -0.13 0.22) 394 <0.000 1.0 0.67**
Community 0.01 0.21)
Independent living Institution -0.12 (0.24) 2.98 0.003 0.6 0.60**
Community —-0.02 (0.22)
Social relationships Institution —0.10 0.31) 2.30 0.022 0.3 0.60*
Community —0.00 0.27)
Physical senses Institution —-0.02 (0.16) 1.96 0.050 0.2 0.58*
Community 0.02 (0.13)
Psychological wellbeing Institution —0.05 (0.23) 2.13 0.034 0.3 0.60*
Community 0.02 0.21)
SF-36
Physical function Institution —-11.00 (20.95) 2.68 0.008 0.5 0.62*
Community —-2.76 (18.67)
Role physical Institution —3.13 (56.67) 0.85 0.396 0.0 0.55
Community 4.39 (53.98)
Bodily pain Institution 1.33 (28.34) 1.07 0.287 0.1 0.57
Community 6.54 (30.02)
General health Institution —-7.83 (22.20) 2.44 0.015 0.4 0.62*
Community -0.24 (18.79)
Vitality Institution —11.04 (24.30) 2.47 0.014 04 0.59
Community —-2.00 (22.49)
Social function Institution —-4.06 (48.07) 2.03 0.042 0.3 0.58
Community 9.04 (38.72)
Role emotional Institution 10.00 (57.09) 0.48 0.631 0.0 0.51
Community 14.17 (52.81)
Mental health Institution 0.12 (14.22) 1.36 0.175 0.1 0.54
Community 2.97 (12.71)
MCS Institution -0.13 (24.70) 0.81 0.420 0.0 0.53
Community 2.71 21.27)
PCS Institution -3.44 (10.37) 2.04 0.041 0.3 0.59*
Community -0.26 (9.47)
OARS
Social resources Institution 0.12 (0.95) -1.72 0.086 0.2 0.59
Community —-0.19 (1.12)

*Subjects without baseline and third follow-up data excluded. Remaining data included 40 subjects subsequently entering a nursing home and 581 subjects

remaining in the community.

® RE; Relative efficiency, where the AQoL is referenced to 1.0. A value higher than 1.0 indicates that this scale is better (more efficient) than the AQoL in
detecting differences, conversely, and a score lower than 1.0 indicates that the scale is not as good (less efficient) compared with the AQoL.
¢ Area under receiver operating characteristic (ROC) curves; * p < .05, ** p < .01 indicate significance tests showing area under the curve statistically sig-

nificantly greater than 0.5.
4 Positive value implies increase in health from baseline.

pared with the control group. For a trial of 18 months with 500
people the gain in Quality Adjusted Life Years or QALY is
0.03 X 1.5 X 500 = 22.5 life years.

The findings from this study suggest that the AQoL is a
responsive and sensitive instrument. At the psychometric
level it is at least as good as the comparators used in this
study. In addition, it was sensitive to simple tests of eco-
nomic prediction.

Apart from reasons of measurement accuracy and valid-
ity, the findings from this validity study are important for a
pragmatic reason. The sensitivity of instruments is critical
for research and evaluation design as this affects the sample
size. A study using a blunt (insensitive) instrument requires

a larger sample size to detect a statistically significant dif-
ference than a study using a precise (sensitive) instrument.
This affects the power and cost of a study. The implication
is that if small effects from an intervention are expected, re-
sponsive instruments are necessary to detect changes over
time. Given the robust psychometric properties, the AQoL
appears to be a suitable utility instrument for clinical and
epidemiological studies in the elderly.
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