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no effect,4 or clinically insignifieffects,
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effects.5,6 These reviews also found
differences between studies in content and
duration of assessments and length of follow-up. The most recent review found that
assessments are effective, but that this effectiveness depends on multiple follow-ups.2 It
also found that the benefits are most pronounced for the “young-old” (under 78
years) and for those with a low risk of death.
To address the need for further trials of
preventive health assessments for older Australians, the Australian Department of Veterans’ Affairs provided funding in 1996 for a
randomised controlled Preventive Care Trial
for older Australian veterans and war widows. The primary aim of the trial was to
evaluate the effectiveness of assessments
undertaken by existing healthcare services
in improving quality of life, reducing hospital and nursing home admissions, and
reducing deaths during 3 years of assessment and observation. We report here the
results of the trial that relate to this aim.
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Participants and setting: 1569 community-living veterans and war widows receiving
full benefits from the Department of Veterans’ Affairs and aged 70 years or over were
randomly selected in 1997 from 10 regions of New South Wales and Queensland and
randomly allocated to receive either usual care (n = 627) or health assessments (n = 942).
Intervention: Annual or 6-monthly home-based health assessments by health
professionals, with telephone follow-up, and written report to a nominated general
practitioner.
Main outcome measures: Differences in health-related quality of life, admission to
hospital and nursing home, and death over 3 years of follow-up.
Results: 3-year follow-up interviews were conducted for 1031 participants. Interventiongroup participants who remained in the study reported higher quality of life than
control-group participants (difference in Physical Component Summary score, 0.90; 95%
CI, 0.05–1.76; difference in Mental Component Summary score, 1.36; 95% CI, 0.40–2.32).
There was no significant difference in the probability of hospital admission or death
between intervention and control groups over the study period. Significantly more
participants in the intervention group were admitted to nursing homes compared with
the control group (30 v 7; P < 0.01).
Conclusions: Health assessments for older people may have small positive effects on
quality of life for those who remain resident in the community, but do not prevent
deaths. Assessments may increase the probability of nursing-home placement.
MJA 2004; 181: 186–190

METHODS
Recruitment and randomisation
Participants were randomly selected veterans or war widows who were receiving full
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entitlements from the Australian Department of Veterans’ Affairs, were aged 70 years
or over, and were living in the community in
randomly selected postal areas in 10 geographical regions (six in New South Wales
and four in Queensland). Selection was
stratified to allow equal representation of
men and women and urban/rural residence,
but over-representation of veterans aged 85
years and over. Selected veterans and widows received a letter from the Department of
Veterans’ Affairs inviting them to participate
in the study.
Participants who returned written consent
to the study team were entered into the
study database by the data manager and
randomly allocated by computer using Statistical Applications Software (SAS)7 to one
of four intervention groups or the control
group. A minimisation method8 was applied
to balance randomisation across areas, age
groups (70–84 years, 85+ years) and sex.
Randomisation was also designed to achieve
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2 Participation in each stage
of the trial

1 Areas of assessment*
Use of hearing aids

Self-rated health

Vision, eyesight checks and use of corrective
lenses

Difficulty sleeping

Dental care and dentures

Randomly allocated

Use of community services

Intervention

Vaccinations (influenza, pneumococcus,
tetanus)

Australian Nutrition Screening Initiative
checklist10

Prescribed and over-the-counter medications

Medical Outcomes Study physical function
scale11 (selected items to assess mobility)

Screening and management of hypertension
Diabetes management

Brief Mini-Mental State Examination12
13

Smoking status and desire to quit

Duke Social Support Index

Body mass index

Modified Geriatric Depression Scale –
veterans14

Problems with feet
Problems with leaking urine

15

Home hazards (HOME FAST assessment)

* The full checklist for assessment is available on request from the Department of Veterans’ Affairs, National
Office, Canberra, ACT (www.dva.gov.au).

an intervention to control ratio of 2 : 1. Trial
participants and clinicians were not blinded
to allocation.
Intervention
Home visits

Health professionals (see below) conducted
a semi-structured interview with participants in their homes using a checklist.
Responses were recorded, with immediate
verbal and written feedback and printed
health materials provided to the participants. A report was also provided to participants’ general practitioners (GPs), with
specific concerns highlighted for follow-up.
The participant was telephoned after 3
months to follow up any concerns and to
identify emergent issues.
The four variants of the intervention were:
• Group 1: annual visits, with a report to
the GP, and telephone follow-up after each
visit;
• Group 2: as Group 1, with a second
report to the GP after telephone follow-up;
• Group 3: 6-monthly visits, with a report
to the GP, and telephone follow-up after
each visit; and
• Group 4: as Group 3, with a second
report to the GP after each telephone followup.
The control group received “usual care”.
Health professionals

The health professionals who conducted the
assessments comprised nurses, social workers, psychologists, physiotherapists and
occupational therapists. They worked collaboratively with Divisions of General Practice, Aged Care Assessment Teams, and

1569

Community Options. Each professional was
given a detailed instruction manual and
attended regular training workshops. While
the checklist was standardised, the health
professionals were also asked to apply their
professional judgement and skills, and thus
varied somewhat in their emphasis and
actions.

Control

Baseline interview
• telephone
• post

942
• 924
• 18

627
• 617
• 10

1-year follow-up
• telephone
• post

832
• 799
• 33

580
• 558
• 22

2-year follow-up
• telephone
• post

779
• 750
• 29

529
• 503
• 26

3-year follow-up
• telephone
• post

636
• 602
• 34

446
• 429
• 17

Reasons for dropout
Died*

Intervention

Control

115*

61*

†

Admitted to nursing
home/hostel†

29

7

Too ill

26

6

Moved

23

11

Refused

33

22

No response

80

74

306

181

Checklist

Total

The checklist was designed to identify problems common among older people that have
significant negative impact on their lives
and are amenable to intervention9 (Box 1).
It included a specially developed home hazards assessment tool (HOME FAST).15 Most
of the 113 items on the checklist relied on
participants’ self-report. Medications were
recorded from package labels identified in
the home.

* Analysis of deaths also included 11 people
who dropped out because of nursing home
admission but later died within the study period
(7, intervention; 4, control), as well as two people
who completed the 3-year interview but also died
within the study period (1, intervention ; 1, control).
† Analysis of nursing home admissions also
included one person from the intervention group
who completed the 3-year interview but was
admitted to a nursing home immediately after.

Measures
Measures were collected at baseline and at
three annual follow-ups by computerassisted telephone interview (CATI) or by
post if telephone interview was not possible
(eg, because of hearing impairment). Interviewers were not part of the intervention
team and were blinded to participants’ trial
status. Questions included the 36-item
Medical Outcomes Study Short Form (SF36)16 and general items assessing healthcare
use, including admission to hospital in the
previous year. The SF-36 converts to eight
subscales and two summary scores — the
Physical Health Component Summary and
Mental Health Component Summary
scores.16 In addition, all participants were
cross-checked against the National Death
MJA • Volume 181 Number 4 • 16 August 2004

Index after completion of all interviews in
June 2001.
Statistical analyses
Statistical analyses were designed to test the
primary hypothesis that veterans and war
widows randomly allocated to receive at
least annual assessments for 3 years will
have higher scores on SF-36 quality-of-life
measure, fewer acute hospital admissions,
fewer nursing home admissions, and lower
mortality rates than those randomly allocated to receive usual care. Secondary
hypotheses related to the effect of different
frequencies and intensities of intervention
(annual or 6-monthly assessments, with and
without reminders).
187
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3 Ordinal logistic regression modelling for the subscales of the Medical Outcomes Study Short Form (SF-36),
showing median scores*
Baseline

1-year follow-up

InterControl vention

2-year follow-up

3-year follow-up

InterOdds
vention Control ratio†

InterOdds
vention Control ratio†

Control

Odds
ratio†

Physical functioning

60

60

60

60

1.11

0.33

60

55

1.24

0.06

60

55

1.38

0.009

Role limitation
physical

50

50

50

50

1.20

0.08

50

25

1.12

0.30

25

25

1.17

0.18

Bodily pain

62

61

62

62

0.99

0.99

62

61

1.07

0.51

62

52

1.22

0.09

SF-36 subscale

Intervention

P

P

P

General health

60

57

65

62

1.18

0.13

62

60

1.04

0.73

62

57

1.48

0.001

Vitality

55

55

50

50

1.23

0.05

55

50

1.23

0.06

55

50

1.53

0.001

Social functioning

88

88

88

88

1.00

0.99

88

75

1.06

0.58

88

75

1.47

0.001

Role limitation
emotional

100

100

100

100

1.11

0.43

100

100

1.35

0.02

100

100

1.20

0.17

Mental health

84

84

88

84

1.17

0.14

84

84

1.10

0.38

84

84

1.24

0.07

* Each subscale has a possible range of 0–100, with the population mean and impact of disease varying between subscales. For example, the Australian Bureau
of Statistics National Health Survey found mean scores for physical functioning were 89.4 (no disease), 83.2 (one disease) and 73.4 (two diseases).21
† Odds ratio for intervention group versus control group.

The study was designed to have 80%
power to detect a 50% reduction in mortality and a 7% difference in the proportion
reporting hospital admissions. The study
was also designed to have sufficient participants to detect half a standard deviation
difference in quality of life between any two
intervention subsets.
Hospital and nursing home admissions
and deaths were compared between intervention and control groups using χ2 analyses. The SF-36 Physical and Mental Health
Components Summary scores were analysed
for participants with a baseline score and
data for at least one follow-up survey, using
repeated-measures analysis, via the PROC
MIXED procedure in SAS.17 Scores at the
first, second and third year of follow-up
were used, with adjustment for baseline SF36 scores. An interaction between treatment
group and follow-up time was modelled to
obtain adjusted differences in the SF-36
scores.
Missing data were assumed to be missing
at random. This assumption was examined
by the approach of Wei and Stram,18 with
missing status as the outcome, and intervention group and time as explanatory variables. An interaction between time and
treatment group was fitted and did not show
a systematic difference in the occurrence of
missing data over time according to treatment group.
As the SF-36 subscale scores were highly
non-normally distributed, they were divided
into quartiles, and compared by ordinal
logistic regression analysis, with adjustment
for baseline scores and repeated measures.
188

A sensitivity analysis was undertaken to
assess the degree to which the results were
affected by missing SF-36 data arising
because of death, admission to nursing
home, or the patient being too ill to participate at that time point. These patients were
assigned to the lowest quartile (worst outcome), and the ordinal logistic regression
analysis was repeated.
The O’Brien–Fleming procedure19 was
used to set levels of statistical significance to
allow two interim analyses and a final analysis for the third year of follow-up. The null
hypothesis was to be rejected if P values
were less than 0.0006 at first follow-up,
0.015 at second follow-up, and less than
0.0475 at the final analysis.
RESULTS
Participation in each stage of the trial is
shown in Box 2. A total of 1569 veterans and
war widows completed a baseline interview
between December 1997 and April 1998
and were randomised to the intervention
(n = 942) or control (n = 627) groups. Within
the intervention group, 237 participants
were allocated to Group 1, 237 to Group 2,
231 to Group 3, and 237 to Group 4.
At baseline, the control and intervention
groups were similar in demographic characteristics and health indicators. Participants
were also roughly representative of the general population in education level and occupational status when compared with the
1996 Australian census.20 Married women
were greatly under-represented (3%), as
MJA • Volume 181 Number 4 • 16 August 2004

“war widow” is the main entitlement category for women under Department of Veterans’ Affairs criteria.
Small numbers of participants completed
the surveys by post at each time point. Their
data were not included in the quality-of-life
analyses because of the potential for measurement bias (patients tend to report lower
SF-36 scores in postal surveys than in telephone interviews) and a much higher occurrence of missing data.
Outcomes
Participants allocated to the intervention
groups were more likely to be recorded as
having been permanently admitted to a
nursing home than those in the control
group: 30 (3.2%) in the intervention groups
versus 7 (1.1%) in the control group
(P < 0.01). There was no significant difference in the number of deaths: 123 (13.1%)
in the intervention groups versus 66
(10.5%) in the control group (P = 0.13).
There was also no statistically significant
difference between groups in the proportion
admitted to hospital during the previous 12
months at any follow-up. At final follow-up,
41.1% in the intervention groups and
44.5% in the control group had been admitted to hospital in the previous year
(P = 0.27).
Quality-of-life outcomes were compared
for 1424 participants who completed the
baseline telephone survey and at least one
follow-up telephone survey. At 3-year follow-up, unadjusted mean Physical Components Summary scores were 47.6 for the
intervention group versus 45.9 for the con-
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tion. For Mental Component Summary
scores, there was a consistent trend in favour
of groups which received 6-monthly visits
(Groups 3 and 4), with differences in
adjusted mean scores of up to 2.3 points.
Sensitivity analysis based on the ordinal
logistic regression modelling (where patients
who were too ill to participate, had been
admitted to a nursing home or had died
were assigned to the worst outcome) did not
show a statistically significant benefit of the
intervention. This suggests that, for the
worst-case scenario, the intervention does
not make a significant impact on quality of
life.

4 Effect of intensity and frequency of intervention on Physical and
Mental Components Summary scores
Mental components
1-year follow-up
Control group
Intervention 1
Intervention 2
Intervention 3
Intervention 4

Adjusted
mean scores

50.5
50.3
49.6
51.3
51.3

2-year follow-up
Control group
Intervention 1
Intervention 2
Intervention 3
Intervention 4

49.6
49.7
50.7
50.6
51.1*

3-year follow-up
Control group
Intervention 1
Intervention 2
Intervention 3
Intervention 4

49.1
49.8
49.9
51.4**
50.8*

Physical components
1-year follow-up
Control group
Intervention 1
Intervention 2
Intervention 3
Intervention 4

47.7
47.7
49.0*
48.6
47.8

2-year follow-up
Control group
Intervention 1
Intervention 2
Intervention 3
Intervention 4

47.3
47.0
47.5
48.7*
47.9

3-year follow-up
Control group
Intervention 1
Intervention 2
Intervention 3
Intervention 4

46.3
47.0
47.8*
47.2
46.9

* P < 0.05
** P < 0.01
Bars represent 95% CIs

DISCUSSION

-3

-2

-1

0

1

2

3

4

Adjusted mean difference (intervention - control)

trol group. Corresponding unadjusted mean
Mental Component Summary scores were
50.6 and 49.4, respectively.
Repeated-measures analysis of summary
scores showed that, after adjustment for
baseline scores, the difference between the
mean Physical Components Summary scores
was statistically significant at final follow-up
(P = 0.04). However, the estimate of effect
was less than 1 unit (adjusted mean difference, 0.90; 95% CI, 0.05–1.76) on the
standardised scale (scores are standardised to
the Australian population in each age group,
so that a score of 50 is “average” for that age).

Similarly, the difference between adjusted
mean Mental Components Summary scores
was statistically significant at both 2-year
(P = 0.03) and 3-year (P = 0.006) follow-ups,
but adjusted mean differences were only
0.96 (95% CI, 0.07–1.85) and 1.36 (95%
CI, 0.40–2.32), respectively.
The intervention groups were more likely
to report higher scores for the SF-36 subscales of physical functioning, general
health, vitality, and social functioning at 3year follow-up (Box 3).
Box 4 shows results of the analysis of the
effect of intensity and frequency of intervenMJA • Volume 181 Number 4 • 16 August 2004

In this study, veterans and war widows who
received health assessments and who
remained in the study reported higher quality of life than control-group participants.
However, the difference in quality-of-life
scores was less than the difference associated
with the presence of one chronic disease.21
There was a trend for more frequent assessments to result in greater differences in
Mental Component Summary scores. There
was no significant difference in the probability of hospital admission or death over the
study period. A significantly higher proportion of the intervention group were admitted
to nursing homes compared with the control
group (P < 0.01).
The strengths of this study are the large
sample size, the duration of follow-up and
the ability to undertake subset analyses. The
study may suffer from loss to follow-up, and
the increase in admission to nursing homes
among people in the intervention group
may have been a factor in the observed
differences in quality of life at the end of the
study. Sensitivity analyses to substitute for
missing outcomes from these participants
(and others who died or were too ill) suggest
that, in the worst-case scenario, the effect on
quality of life may be lost. Another limitation is the extent to which these findings
apply to all older people, as participants
were veterans and war widows entitled to
veterans’ benefits. It could be argued that
entitled veterans already have greater access
to services, potentially reducing the impact
of health assessments (due to lower baseline
need), or, alternatively, increasing their
impact (due to the greater ability to intervene).
This study’s findings are consistent with
those of many other trials of geriatric assessment, which found improvements in per189
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ceived health of veterans and war widows,
but no reductions in mortality. Of 21 trials
reviewed by Byles et al, only four reported
reductions in the number of deaths (or
improved survival) among the intervention
group. 5 Other studies may not have
observed differences in mortality because of
small sample sizes or shorter periods of
observation. A meta-analysis of seven randomised controlled trials of “home assessment services”, designed to overcome the
problem of low power in smaller studies,
concluded that such interventions could
reduce mortality, hospital admission and
institutionalisation.22
In our study, there was an increase in
admissions to nursing homes in the intervention groups. This finding is at odds with
what may be seen as a desirable outcome of
assessment and is inconsistent with overseas
studies. However, in a context where many
people are unclear about how to access
nursing homes,23 it is logical that increasing
assessment and advice resulted in a greater
proportion of people being admitted to residential care.
The outcomes of health assessments must
also be measured relative to the cost of the
intervention. We estimated that the average
cost of each visit was $116 (including travel
and administration time). Without an
observed reduction in deaths or hospitalisations, the small benefits in quality of life
may not be considered cost-effective. Targeting specific subgroups might increase the
cost-effectiveness of health assessments and
requires further consideration. Other trials
of geriatric assessment report different
results for specific subgroups. For example,
two trials have shown decreased dependency for activities of daily living and
improved self-rated health and performance
of household activities in participants with
poorer health at baseline.24,25 The question
whether health assessments benefit only
“healthy” elderly or the “young” elderly has
also been raised, with variable results.24-26
The effectiveness of preventive assessments is still debated.3,26 Our study found
that a series of structured preventive assessments was associated with small improvements in quality of life, but no significant
difference in deaths or hospital admission,
and a significant increase in nursing home
admissions. Further, the differences in quality of life gained significance only during the
final years of the intervention, suggesting
that a long lead-time is required to make a
significant impact on health outcomes. Also,
the differences in mental health were greater
190

for groups receiving 6-monthly visits than
for those receiving annual visits, suggesting
that visits may need to be frequent to
achieve this outcome.
Given these findings, the cost-effectiveness of health assessments for all older
people should be carefully considered.
Importantly, the approach to assessment
evaluated in this study has major overlap
with the Medicare Benefits Schedule
Enhanced Primary Care Health Assessment
items currently used extensively in Australian general practice. The study therefore
provides valuable data on health policy for
the Australian community, health providers
and government.
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