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Objective:  To evaluate the impact of a lifestyle intervention in Australian 
general practice to reduce the risk of vascular disease.

Design, setting and participants:  Stratified cluster randomised controlled trial 
among 30 general practices in New South Wales from July 2008 to January 
2010. Patients aged 40–64 years were invited to participate. The subgroup who 
were 40–55 years of age were included only if they had either hypertension or 
dyslipidaemia.

Intervention:  A general practice-based health-check with brief lifestyle 
counselling and referral of high-risk patients to a program consisting of one to 
two individual visits with an exercise physiologist or dietitian, and six group 
sessions.

Main outcome measures:  Outcomes at baseline, 6 and 12 months included the 
behavioural and physiological risk factors for vascular disease — self-reported 
diet and physical activity, and measured weight, body mass index, waist 
circumference, blood lipid and blood sugar levels, and blood pressure.

Results:  Of the 3128 patients who were invited, 958 patients (30.6%) 
responded and 814 were eligible to participate. Of these, 699 commenced the 
study, and 655 remained in the study at 12 months. Physical activity levels 
increased to a greater extent in the intervention group than the control group at 
6 and 12 months (P = 0.005). There were no other changes in behavioural or 
physiological outcomes or in estimated absolute risk of cardiovascular disease 
at 12 months. Of the 384 enrolled in the intervention group, 117 patients (30.5%) 
attended the minimum number of group program sessions and lost more weight 
(mean weight loss, 1.06 kg) than those who did not attend the minimum 
number of sessions (mean weight gain, 0.73 kg).

Conclusion:  While patients who received counselling by their general 
practitioner increased self-reported physical activity, only those who attended 
the group sessions sustained an improvement in weight. However, more 
research is needed to determine whether group programs offer significant 
benefits over individual counselling in general practice.

Trial registration:  Australian New Zealand Clinical Trials Registry 
ACTRN12607000423415.
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 Australia, chronic vascular dis-

ses such as heart disease and
betes are the leading causes of

 and disability.1 Intensive life-
style interventions have been shown
to prevent vascular disease and diabe-
tes in high-risk patients.2-6 General
practice is well placed to offer preven-
tive programs, reaching about 90% of
Australians each year.7 In 2007–08,
59% of general practice encounters
were with patients who were over-
weight or obese, 26% with those who
drank alcohol at risky levels and 17%
with those who smoked daily.8 While
interventions targeting single risk fac-
tors in general practice have been
effective,9,10 results from interventions
targeting multiple factors have been
more equivocal.11

There are many missed opportuni-
ties for risk-factor intervention in Aus-
tralian general practice.8 Our previous
research suggests that referral of high-
risk patients to services to support life-
style change is infrequent.12 Barriers to
referral include lack of time, lack of
referral services and poor linkages with
those that are available, and the out-
of-pocket costs of some providers.13-15

As part of the Council of Australian
Governments (COAG) initiatives to
prevent diabetes, Divisions of General
Practice (DGPs) and state govern-
ments established lifestyle-modifica-
tion programs16 through which

who
 their
then

sions.
 been
n far

7

Through the Health Improvement
and Prevention Study (HIPS), our aim
was to evaluate the impact of a gen-
eral practice-based intervention for
patients at risk of vascular disease,

which included possible referral to a
lifestyle-modification program, on
behavioural and physiological risk
factors.

Methods

HIPS was conducted in three urban
and two rural DGPs in New South
Wales from July 2008 to January 2010.
The methodology has been described
previously.18

Recruitment

General practices were eligible to
participate in the study if they used

computer-based medical records and
were not involved in other vascular
research.  Thi r ty-s ix  pract i ces
expressed interest, but only 30 were
recruited — including four solo GPs,
five practices with more than four
general practitioner and 18 practices
with one or more practice nurses.
Sixteen practices were randomly
allocated to the study intervention
group and 14 to the study control
group. Patients were eligible to par-
ticipate in the study if they had
attended the practice in the previous
12 months and were either aged 40–
55 years with a recorded diagnosis of
387MJA 197 (7) · 1 October 2012
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hypertension and/or hyperlipidaemia
or were aged 56–64 years with or
without recorded risk factors. We
sought to invite up to 160 eligible
patients from each practice by mail.
(In some practices, fewer than this
number were available after exclu-
sions.) Patients were excluded if they
had diabetes, cardiovascular disease,
current severe illness, or an inability
to speak adequate English or under-
stand the consent form. All recruited
patients were invited to have previsit
blood tests (fasting glucose and lipid
levels, for which patients were
mailed a pathology collection
request) and attend their practice for
a health check at baseline and 12
months.

Intervention

Practice staff in the intervention prac-
tices were trained to assess cardiovas-
cular risk factors and provide brief
lifestyle advice and motivational

counselling. This brief intervention
was modelled on the 5As framework
(ask, advise, assess, assist, arrange).19

At the patient’s health-check visit, the
GP and practice nurse reviewed
behavioural and physiological risk
factors and provided brief lifestyle
counselling. Patients were referred to
the lifestyle-modification program if
they were found to be at high risk,
defined as including one or more of
the following characteristics:

• a history of gestational diabetes 
mellitus, or impaired glucose 
tolerance or impaired fasting 
glycaemia

• hypertension (blood pressure 
[BP], � 140/90 mm/Hg on two 
occasions) or already treated for 
hypertension

• hyperlipidaemia (any of: total 
cholesterol [TC], > 4.5 mmol/L; 
low-density lipoprotein [LDL] 
cholesterol, > 2.5 mmol/L; 
triglycerides, > 2.0 mmol/L) or 

already treated for 
hyperlipidaemia

• overweight (body mass index 
[BMI], > 25 kg/m2)

• waist circumference > 102 cm in 
males or > 88 cm in females

• current smoker.18

The lifestyle program included an
initial visit with a dietitian or exercise
physiologist for an assessment and
individual goal setting, followed by
attendance at a group education pro-
gram, “CHANGE for HIPS”, adapted
from the patient education compo-
nent of the Counterweight program.20

This comprised four 1.5-hour sessions
over the first 3 months and a further
two follow-up sessions at 6 and 9
months. Group sessions included
education, physical activity (20–30
minutes of walking or resistance exer-
cise) and self-management strategies
(goal setting, self-monitoring, devel-
oping practical skills and problem
solving) aimed at promoting positive
dietary and physical activity changes
and weight loss. Patients were
encouraged to keep a food and physi-
cal activity diary and use a pedometer
between sessions.

Patients attending practices allo-
cated to the control group received
usual general practice care for their
risk factors, including routine phar-
macological management.

Data collection
We collected practice information
using a questionnaire completed by
the principal GP or practice man-
ager.12 This included location (rural or
urban), and the number of GPs, prac-
tice nurses and practice managers.

Using a patient questionnaire at
baseline, 6 and 12 months, we col-
lected demographic information and
self-reported behaviours, including:12

• current smoking status
• serves of fruit and vegetables per 

day (at risk, < 7 serves per day)
• alcohol consumption (at risk, > 2 

standard drinks per day)
• physical activity level, which 

combined assessment of duration 
of vigorous and moderate physical 
activity (score range, 0–8; at risk, 
< 4).21

Patients were allowed up to 8 weeks
to respond to the questionnaire.

1 Patient recruitment and follow-up

* % of baseline. ◆

Intervention practices
16 

Baseline analysis
n = 384

Lost to follow-up 
or withdrew

n = 19 (5.0%*)

6-month analysis
n = 365

Lost to follow-up 
or withdrew

n = 10 (2.6%*)

12-month analysis
n = 355

Control practices
14 

Baseline analysis
n = 315

Lost to follow-up 
or withdrew

n = 8 (2.5%*) 

6-month analysis
n = 307

Discontinued prior 
to baseline

n = 64

Discontinued prior 
to baseline

n = 51

Lost to follow-up 
or withdrew

n = 7 (2.2%*)

Excluded
n = 144

12-month analysis
n = 300

Invited patients (from 30 general practices)
n = 3128

Responded and consented
n = 958 (30.6%)

Randomisation of the practices
7) · 1 October 2012
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The postcode of each patient’s resi-
dence was classified according to the
2006 Index of Relative Socio-Eco-
nomic Advantage and Disadvantage
from the Socio-Economic Indexes for
Areas (SEIFA),22 categorised into
quintiles.

Through audits of medical records
at baseline and at 12 months (for
results recorded over the previous 3
months), we collected:
• BMI (at risk, � 25 kg/m2

• blood lipid levels
 TC (at risk, > 4 mmol/L)

 high-density lipoprotein 
cholesterol (at risk, < 1 mmol/L)

 LDL cholesterol (at risk, 
> 2 mmol/L)

 triglycerides (at risk, 
> 1.5 mmol/L)

• BP (at risk, > 135/85 mmHg)
• fasting blood sugar  (at risk, 5.5–

6.9 mmol/L; an oral glucose 
tolerance test was recommended 
for these patients).

Randomisation

Practices were allocated to interven-
tion and control groups, stratified by
DGP, by a statistician who was not
involved in the data collection or

intervention, using computer-gener-
ated random numbers. Researchers
involved in collecting data were
blinded to the allocation of practices.

Sample size calculation

Using an a priori sample size calcula-
tion based on primary outcomes, we
determined that a sample size of
between 228 and 382 in each group
would have 80% power to detect a
change of 4 kg in weight, 3 mmHg in
systolic BP, 0.2 mmol/L in LDL choles-
terol and 0.5 units in diet and physical
activity scores. We based these changes
on the variance in the mean of these
variables in previous research and on
the assumption that patients were
clustered in practices (30 practices with
intraclass correlation coefficients < 0.1,
based on previous research)12,20,23 and
loss to follow-up of 10%.

Statistical analyses

We conducted univariate analyses
(independent t test and chi-square
test with 95% confidence intervals)
within and between intervention and
control groups using SPSS, version 15
(SPSS Inc) at baseline, 6 and 12
months. Our primary analysis was on
an intention-to-treat basis, which

included dropouts if the data were
available and patients had not
requested withdrawal of their data
from the study. The characteristics of
dropouts were compared with other
participants at baseline. We con-
ducted multilevel multivariable analy-
sis  using MLwiN (statistical software
for multilevel models).24 Repeated
measurements were clustered within
patients, and patients were clustered
within general practices. Since diet
and physical activity data were availa-
ble at baseline, 6 and 12 months, we
fitted a three-level model with occa-
sions at level 1, patients at level 2 and
GPs at level 3. Data for BMI, BP, and
blood lipid and blood sugar levels
were available at baseline and 12
months only. Values at baseline and
covariates were included in this
analysis. Covariates to adjust for
baseline differences between the
intervention and control groups
included patients’ age, sex and soci-
oeconomic status, and the practice
location, size and staff (practice
nurse and manager).

Ethics

The project was approved by the Uni-
versity of New South Wales Human

2 Characteristics of intervention and control patients at baseline (n = 699)

Intervention (n = 384) Control (n = 315)

Demographic characteristic Number (%) 95% CI Number (%) 95% CI

Female 232 (60.4%) 55.5%–65.3% 169 (53.7%) 48.1%–59.2%

Age

40–55 years 96 (25.0%) 20.7%–29.3% 78 (24.8%) 20.0%–29.5%

56–64 years 288 (75.0%) 70.7%–79.3% 237 (75.2%) 70.5%–80.0%

SEIFA score in lowest quintile 72 (18.8%) 14.9%–22.7% 95 (30.2%) 25.1%–35.2%

Tertiary educated* 173 (45.1%) 40.1%–50.0% 153 (48.6%) 42.1%–54.1%

Employed 254 (66.1%) 61.4%–70.9% 225 (71.4%) 66.4%–76.4%

Primarily speak English at home 312 (81.3%) 77.4%–85.2% 274 (87.0%) 83.3%–90.7%

Australian born 260 (67.7%) 63.0%–72.4% 224 (71.1%) 66.1%–76.1%

Patient health risk profile

Blood pressure > 135/85 mmHg 33 (8.6%) 5.8%–11.4% 28 (8.9%) 5.8%–12.0%

Abnormal blood lipid profile† 349 (90.9%) 88.0%–93.8% 266 (84.4%) 80.4%–88.5%

Body mass index � 25 kg/m2 229 (59.6%) 54.7%–64.5% 166 (52.7%) 47.2%–58.2%

No. of portions of fruit and vegetables consumed per day < 7 308 (80.2%) 76.2%–84.2% 263 (83.5%) 79.4%–87.6%

Physical activity score < 4 209 (54.4%) 49.5%–59.4% 193 (61.3%) 55.9%–66.7%

Alcohol intake > 2 standard drinks per day 120 (31.3%) 26.6%–35.9% 99 (31.4%) 26.3%–36.6%

Tobacco smoker 45 (11.7%) 8.5%–14.9% 43 (13.7%) 9.9%–17.4%

Taking antihypertensive medication 147 (38.3%) 33.4%–43.1% 133 (42.2%) 36.8%–47.7%

Taking lipid-lowering medication 114 (29.7%) 25.1%–34.3% 77 (24.4%) 19.7%–29.2%

Absolute 5-year cardiovascular risk 10%+ 47 (12.2%) 8.35%–15.9% 44 (14.0%) 9.4%–18.7%

SEIFA = Socio-Economic Indexes for Areas (Index of Relative Socio-Economic Disadvantage). * College of Technical and Further Education, university, 
other qualification. † Any of low-density lipoprotein cholesterol > 2 mmol/L, high-density lipoprotein cholesterol < 1 mmol/L, triglycerides > 1.5 mmol/L, 
total cholesterol > 4 mmol/L. ◆
389MJA 197 (7) · 1 October 2012
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4 Univariate differe

Patient outcome

Systolic blood pressu

LDL cholesterol, mmo

HDL cholesterol, mmo

Triglycerides, mmol/L

Body mass index, kg/m

Weight change, kg

Waist circumference, 

Women

Men

No. of portions of fruit
vegetables consumed

Physical activity score

Absolute cardiovascu
5-year % risk

Alcohol risk

Tobacco risk

HDL = high-density lipop
alcohol and tobacco in 1
Research Ethics Committee (HREC),
and all participants gave full informed
consent.

Results

A total of 3128 patients from the 30
par t i c ipat ing  prac t i ces  were
approached to participate in the study,
and 958 consented. Of these, 144
patients were excluded (two died, 84
had diabetes or cardiovascular disease,
35 left the practice, 13 had a terminal
or other illness, and we had an incor-
rect address for 10). There were 814
remaining patients (26.0% of invited
patients) from all 30 practices, 16 of
which were intervention practices
(including eight rural) and 14 of which
were control practices (including six
rural). These practices had similar
numbers of GPs (intervention, 3.7;
control, 2.8), practice nurses (0.6; 0.7),
and practice managers (0.8; 0.8). After
randomisation, a further 115 patients

were lost to follow-up or withdrew
before the baseline data collection,
leaving 699 participants — 384 in the
intervention group and 315 in the con-
trol group (Box 1). Those subsequently
lost to follow-up or who withdrew
were slightly more likely to be over-
weight (P = 0.04) but were otherwise
similar to those completing the study,
and there were no significant differ-
ences between intervention and con-
trol groups for these patients.

Baseline characteristics

Of the 699 participants, 16.3% (114)
had only one behavioural risk factor,
35.3% (247) had two and 45.2% (316)
had three or more behavioural risk
factors; and 55.1% (385) were taking
either lipid-lowering medication or an
antihypertensive. There were no sig-
nificant differences at baseline in the
characteristics of intervention and con-
trol patients, including the proportion
of patients with each risk factor or who

were on lipid-lowering or antihyper-
tensive medications (Box 2). Although
we used different sampling methods
for the two age groups, there was no
difference in characteristics or risk
factors between these groups, except
for a lower number of fruit and vege-
table portions consumed by those
aged 40–55 years (mean, 4.21) com-
pared with those aged 56–64 years
(mean, 4.88) (P < 0.01). There was no
difference in the proportion of patients
being referred for diet or physical activ-
ity services or programs at baseline
(intervention group, 2.3% [9/384]; con-
trol group, 1.9% [6/315]; P = 0.45).

Univariate analysis

Few patients in either group had
medications added over the 12
months (6.2% [22/355] in the inter-
vention and 7.7% [23/300] in the con-
trol groups). At 6 months, 59.2% (216/
365) of patients reported being
referred for diet or physical activity in

3 Univariate differences in patient behaviours at 6 months among patients completing the questionnaire at 6 months (n = 466*)

Patient behaviour Intervention (n = 250) Control (n = 216) P

No. of portions of fruit and vegetables consumed per 
day, mean (95% CI)

5.58 (5.33–5.83) 4.99 (4.70–5.28) 0.002

Physical activity score, mean (95% CI) 4.59 (4.30–4.88) 3.89 (3.56–4.22) 0.002

Alcohol risk, no. (%; 95% CI) 77 (30.8%; 25.1%–36.5%) 83 (38.4%; 31.9%–44.9%) ns

Tobacco risk, no. (%; 95% CI) 24 (9.6 %; 6.0%–13.3%) 22 (10.2%; 6.2%–14.2%) ns

ns = not significant (P > 0.05). * Some patients remaining in the study until 12 months did not complete the 6-month questionnaire. ◆

nces in patient outcomes at 12 months

All patients (n = 655) Intervention group (n = 355)

Intervention Control P
Referred to and attended* 

lifestyle program
Not referred or didn’t attend 

lifestyle program P

Mean (95% CI) (n = 355) Mean (95%CI) (n = 300) Mean (95% CI) (n = 117) Mean (95% CI) (n = 238)

re, mmHg 130.0 (128.3–131.7) 130.2 (128.1–132.3) 0.9 129.6 (126.8–132.4) 130.3 (128.1–132.5) 0.7

l/L 3.24 (3.14–3.34) 3.28 (3.15–3.41) 0.6 3.25 (3.08–3.42) 3.23 (3.10–3.36) 0.9

l/L 1.49 (1.44–1.54) 1.47 (1.41–1.53) 0.7 1.46 (1.39–1.53) 1.51 (1.45–1.57) 0.6

1.28 (1.19–1.37) 1.37 (1.25–1.49) 0.3 1.24 (1.14–1.43) 1.31 (1.18–1.44) 0.3
2 28.06 (27.4–28.7) 28.39 (27.6–29.2) 0.5 28.17 (27.2–29.0) 27.98 (27.1–28.9) 0.5

0.07 (0.53 to 0.67) 0.05 (0.32 to 0.99) 0.7  1.06 ( 2.04 to 0.08) 0.73 ( 0.05 to 1.51) 0.005

cm

90.9 (88.7–93.2) 89.5 (88.6–92.5) 0.4 92.2 (89.4–95.0) 89.6 (86.2–93.1) 0.2

100.6 (97.5–103.7) 101.7 (99.0–104.5) 0.7 99.4 (95.4–103.4) 101.3 (97.0–105.7) 0.6

 and 
 per day

4.85 (4.56–5.14) 4.52 (4.23–4.81) 0.1 5.72 (5.32–6.12) 4.46 (4.10–4.82) < 0.001

4.60 (4.33–4.87) 4.09 (3.80–4.38) 0.01 4.40 (5.32–6.12) 4.71 (4.38–5.04) 0.9

lar risk, 4.97 (4.50–5.44) 5.55 (5.03–6.07) 0.1 4.69 (4.02–5.36) 5.17 (4.52–5.82) 0.1

no. (%; 95% CI) (n = 314)† no. (%; 95% CI) (n = 267)† no. (%; 95% CI) (n = 108)† no. (%; 95% CI) (n = 206)†

113 (36.0%; 30.7%–41.3%) 99 (37.1%; 31.3%–42.9%) 0.9 35 (32.4%; 23.6%–41.2%) 78 (37.9%; 31.2%–44.5%) 0.4

30 (9.6%; 6.3%–12.8%) 31 (11.6%; 7.8%–15.5%) 0.5 11 (10.2%; 4.5%–15.9%) 19 (9.2%; 5.3%–13.2%) 0.9

rotein. LDL = low-density lipoprotein. ns = not significant (P > 0.05). * Defined as attending one allied health and two group sessions. † Data were missing for 
1% of patients at 12 months. ◆
7) · 1 October 2012
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the intervention group compared with
7.5% (23/307) in the control group
(P < 0.01).

The mean physical activity score of
patients in both groups increased sig-
nificantly between baseline and 6
months but not between 6 and 12
months. Scores for the intervention
group were 3.71, 4.59 and 4.60 (P for
increases, 0.001 and 0.5, respectively).
Control group scores were 3.38, 3.89
and 4.09 (P for increases, 0.003 and
0.2, respectively). At both 6 and 12
months, the score was significantly
higher in the intervention group than
in the control group (P = 0.002, P =
0.01, respectively) (Box 3 and Box 4).

The mean daily number of portions of
fruit and vegetables consumed increased
in the intervention group at 6 months
but showed no significant change at 12
months (baseline, 4.73; 6 months, 5.58;
12 months, 4.85) (P for increases, 0.001
and 1.0, respectively). There was an
increase in the control group at 6 months
but no significant change at 12 months
(4.67 to 4.99 and 4.52 (P for increases,
0.001 and 0.7, respectively). The mean

number of portions was significantly
higher in the intervention group than in
the control group at 6 months (P=0.002),
but not at 12 months (P=0.1). Portions of
fruit and vegetables consumed (but not
physical activity or BMI) remained lower
in the 40–55 years age group (4.32 por-
tions) than the 56–64 years age group
(4.88 portions) at 12 months (P = 0.01).
For the 12-month follow-up, 35% of
data for BMI were missing, but fewer
than 10% were missing for diet and
physical activity. Alcohol and tobacco
data were missing for 11% of partici-
pants. BP and lipid levels were miss-
ing for 17% and 23%, respectively.
There were no significant differences
between the intervention and control
groups in other behavioural or
physiological risk factors or in abso-
lute cardiovascular risk at 12 months
(Box 4).

Intervention patients who attended
a minimum of two group program
sessions and one allied health visit
were compared with the other inter-
vention patients. At 12 months,
attendees had lost significantly more

weight than non-attendees and were
eating significantly more portions of
fruit and vegetables per day. There
were no significant differences in
other risk factors or absolute cardio-
vascular risk between group program
attendees and other intervention
patients at 12 months (Box 4). Among
attendees, the reported increases
from baseline in the daily number of
portions of fruit and vegetables con-
sumed (0.9 portions; P = 0.001) and
measured weight loss (1.06 kg; P =
0.04) were greater than for the other
intervention patients (0.1 portions
[P = 0.2] and 0.73 kg weight gain [P =
0.2]) and the control patients (0.07
portions [P = 0.6] and 0.05 kg weight
gain [P = 0.9]) at 12 months.

Multilevel analysis

We examined the association between
the intervention and dietary portions
of fruit and vegetables, physical activ-
ity score and BMI using multilevel
multivariable analysis, adjusted for
patient and practice characteristics,
time and cluster effects. Men and

5 Estimates of regression coefficient (and standard errors) of multilevel multivariable regression analysis for patient and 
practice characteristics for diet score, physical activity score and body mass index at 12 months ; comparison of intervention 
and control

Diet score* Physical activity score* BMI†

Parameter (reference)
Regression coefficient 

estimate (95% CI) P
Regression coefficient 

estimate (95% CI) P
Regression coefficient 

estimate (95% CI) P

Intervention 0.12 ( 0.21 to 0.46) 0.47 0.54 (0.17 to 0.92) 0.005 0.09 ( 0.54 to 0.37) 0.71

Linear time 0.02 ( 0.08 to 0.11) 0.73 0.39 (0.30 to 0.49) < 0.001

Patient factors

Baseline score‡ 0.96 (0.93 to 0.99) < 0.001

Age, 56–64 years (40–55 
years)

0.05 (0.03 to 0.08) < 0.001 0.01 ( 0.02 to 0.04) 0.55 0.00 ( 0.03 to 0.03) 0.89

Male sex (female sex) 0.51 ( 0.79 to 0.24) < 0.001 0.73 (0.30 to 1.16) < 0.001 0.08 ( 0.42 to 0.27) 0.67

SEIFA quintile (Q)

Q2 (Q1 poorest) 0.13 ( 0.35 to 0.60) 0.60 0.34 ( 0.87 to 0.19) 0.20 0.34 ( 0.27 to 0.95) 0.27

Q3 (Q1 poorest) 0.38 ( 0.08 to 0.84) 0.10  0.05 ( 0.56 to 0.46) 0.86 0.38 ( 0.18 to 0.95) 0.18

Q4 (Q1 poorest) 0.81 (0.00 to 1.63) 0.05 0.90 ( 0.02 to 1.81) 0.06 0.61 ( 0.48 to 1.69) 0.27

Q5 (Q1 poorest) 0.47 ( 0.14 to 1.09) 0.13 0.26 ( 0.43 to 0.96) 0.46 0.48 ( 0.36 to 1.33) 0.26

Practice factors

Rural (urban) 1.10 (0.59 to 1.61) < 0.001 0.11 ( 0.47 to 0.68) 0.71 0.41 ( 0.31 to 1.12) 0.27

GPs 13 (> 3 GPs) 0.28 ( 0.04 to 0.60) 0.09 0.05 ( 0.31 to 0.40) 0.80 0.00 ( 0.39 to 0.39) 0.99

Practice nurse > 1 (one) 0.25 ( 0.11 to 0.61) 0.17 0.28 ( 0.11 to 0.68) 0.16 0.15 ( 0.56 to 0.25) 0.46

Practice manager > 0 (none) 0.03 ( 0.39 to 0.44) 0.90 0.10 ( 0.56 to 0.36) 0.66 0.29 ( 0.81 to 0.23) 0.27

Variance, as standard error (% explained)

Practice level 0.002 (99.4%) 0.000 (100%) 0.000 (100%)

Patient level 2.10 (4.2%) 2.95 (4.3%) 2.68 (90.7%)

Time level 3.11 (0.2%) 2.73 (5.5%)

BMI = body mass index. GP = general practitioner. SEIFA = Socio-Economic Indexes for Areas (Index of Relative Socio-Economic Disadvantage). 
* Estimates for diet (1874 measurements, 699 patients and 30 practices) and physical activity (1761 measurements, 699 patients and 30 practices) are 
based on three-level models (time of each data collection nested in patients and patients nested in practices). † Estimates for BMI (379 patients and 30 
practices) are from the two-level model as data were available for BMI at baseline and 12 months only. ‡ Baseline diet and physical activity were not 
separately included because they were considered as dependent variables at all three time points. ◆
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patients allocated to the intervention
group improved their physical activity
compared with those in the control
group (Box 5). Increased age, female
sex and rurality were also significantly
associated with a better diet score
(portions of fruit and vegetables).
When these explanatory variables
were included in the model, 100% of
the practice variance and 4% of the
patient variance was explained for
diet and physical activity scores. Thus,
most of the patient variance remained
unexplained by the variables included.
There were no significant associations
for BMI (Box 5). The baseline BMI and
o ther  independent  va r i ab les
explained 91% of the patient variance
for BMI at 12 months.

The multilevel multivariable analy-
sis was repeated for patients in the
intervention group to compare those
who did or did not attend the mini-
mum number (two) of group program
sessions. BMI was lower in those
attending the program (regression
coefficient,  0.71; 95% CI,  1.16 to
 0.25; P = 0.002). There were no sig-
nificant differences between groups in
physical activity or dietary intake of
fruit and vegetables.

Discussion

This is the first Australian study to
evaluate the impact of a general prac-
tice-based preventive health check
linked to a moderate-intensity group
education program. There were few
impacts on the primary outcomes in a
12-month period. On an intention-
to-treat basis, the only outcome asso-
ciated with the intervention was self-
reported physical activity. A small
weight reduction (1.06 kg) was
achieved only among those attending
the group program, slightly less than
that achieved in the original Counter-
weight program on which the group
intervention was based.20 The
reduced effect might be due to the
lower intensity of our adapted inter-
vention. The finding that a change in
diet was achieved in the intervention
group at 6 months but lost by 12
months suggests that long-term
adherence to lifestyle changes was not
achieved and that more support for
maintaining behaviour change was
required.25 There was no evidence of
impact on BP and lipid levels at 12

months. The high level of medication
use (55% on either a lipid-lowering or
an antihypertensive medication) may
have reduced the sensitivity of these
physiological measures to lifestyle
change.

A key challenge was to motivate
high-risk patients to attend referral
programs or services (only 30.5% of
intervention patients attended the
group program). Rates of attendance
and completion of lifestyle programs
are often poor and highly variable in
general practice.5 Improved referral
and attendance rates were achieved in
the intervention group (but not the
control group). This suggests that
practice support, a referral system and
a structured program provided free to
patients overcame some of the bar-
riers to referral.13,14 This is relevant for
current lifestyle-management pro-
grams delivered through DGPs, many
of which have had difficulty attracting
and retaining referrals.17 Further
research is needed to determine opti-
mal ways to overcome barriers to par-
ticipation by both patients and
providers.

The lack of impact of the interven-
tion on smoking is explicable, given
the low proportion of smokers among
participants. However, the higher
proportion of patients with at-risk
levels of alcohol consumption did not
change significantly either. It has been
observed previously that multiple-
risk-factor interventions have not
reduced alcohol consumption.11 New
strategies may be needed to overcome
practitioner and patient barriers.
Alternatively, it might be better to
offer brief interventions for alcohol
separately to interventions for diet,
physical activity and weight, while
still working within a framework such
as the 5As.10,26

A number of limitations of our
study need to be acknowledged. We
did not include remote rural areas; the
practices were from only five DGPs in
NSW and the results may not be gen-
eralisable to all practices. However,
the ranges in size and the number and
type of staff in the practices we stud-
ied were comparable to those
described in other studies.8 Further,
patients from smaller practices may
have been overrepresented relative to
larger practices, and the response rate
was low, at 31%. This may have

biased the sample — for example, in
affecting the overall level of readiness
to change. However, the sample char-
acteristics were also comparable to
those found in other studies in gen-
eral practice.8 Participating practices
were unblinded to their allocation and
this may have influenced their record-
ing of risk factors. The health check
and questionnaires may have had a
“study effect” on both intervention
and control practices, reducing the
observed difference. Also, the self-
reported diet and physical activity
data may be unreliable. Data on BMI
were missing in 35% of cases at 12
months, which may have influenced
the findings, although the characteris-
tics and risk factors of these patients
were not different at baseline. The
study was underpowered to detect
small changes in some physiological
outcomes, especially lipid levels and
BP. The comparison within the inter-
vention group between those who did
and did not attend the group educa-
tion program had limitations. Patients
were not randomly assigned, and the
multilevel analysis might not have
accounted for all systematic differ-
ences between the groups. It is also
possible that the better results for
those who attended the program
reflected a higher pre-existing moti-
vation to change.

Self-reported physical activity was
the only outcome demonstrated to
change in the intention-to-treat
analysis. Only those patients who
were referred to and attended the
group sessions achieved a small sus-
tained improvement in weight. More
research is needed to evaluate the
benefits of group programs compared
with brief counselling in general prac-
tice. While general practice has high
population reach and an important
role in assessing risk and informing
patients, preventing chronic diseases
through lifestyle change requires
intensive education and support,
exemplified by the fourth and fifth
steps in the 5As framework — “assist,
arrange”.
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