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THE DIFFERENCE BETWEEN treatment
recommended on the basis of clinical
trials and that which actually occurs in
the community has often been referred
to as the “treatment gap”.1 Evidence
from international surveys indicates that
only a minority of patients with coro-
nary heart disease (CHD) achieve the
target levels for their particular modi-
fiable risk factors or even receive
treatment.2-5 There are no published
data available for Australia. 

In this observational study we meas-
ured the treatment gap in patients with
CHD who completed follow-up in the
control groups of two randomised
controlled trials of a risk-factor inter-
vention called the “Coach Program”,
conducted in 1996–1998 and 1999–
2000, respectively.6-7 Here, we compare
the treatment gap in Victoria within
these two time periods and contrast this
gap with that in the United Kingdom,2

Europe3-4 and the United States.5

METHODS
1.Methods

Study population

VIC-I represents the survey of the
usual-care (control) group in the first
study, conducted in 1996–1998.6 VIC-
II represents the survey of the usual-care
(control) group in the second study,
conducted in 1999–2000.7 These
patients represent a full spectrum of
patients from different metropolitan
areas, socioeconomic groups and rural
areas. VIC-I included patients from the
cardiology and cardiothoracic units of a
single tertiary referral hospital in Mel-
bourne. These patients had been hospi-
talised for revascularisation procedures
— either coronary artery bypass grafting
(CABG) or percutaneous coronary
intervention (PCI). Patients were
excluded if they were aged over 75 years
or if they were immobilised by condi-
tions such as severe heart failure or
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ABSTRACT

Objectives: To determine the proportion of patients with established coronary heart 
disease (CHD) in two Australian studies (VIC-I in 1996–1998, and VIC-II in 1999–
2000) who achieved their risk-factor targets as recommended by the National Heart 
Foundation of Australia, and to compare this proportion with those in studies from 
the United Kingdom (ASPIRE), Europe (EUROASPIRE I and II) and the United 
States (L-TAP).

Design and setting: Prospective cohort study with VIC-I set in a single Melbourne 
university teaching hospital and VIC-II set in six university teaching hospitals in 
Melbourne, Victoria.

Participants: 460 patients (112 in VIC-I, 348 in VIC-II) who completed follow-up in 
the control groups of two randomised controlled trials of a coaching intervention in 
patients with established CHD.

Main outcome measures: The treatment gap (100%, minus the percentage of 
patients achieving the target level for a particular modifiable risk factor) at six 
months after hospitalisation.

Results: The treatment gap declined from 96.4% (95% CI, 91%–99%) to 74.1% 
(95% CI, 69%–79%) for total cholesterol concentration (TC) < 4.0 mmol/L 
(P = 0.0001) and from 90.2% (95% CI, 83%–95%) to 54.0% (95% CI, 49%–59%) for 
TC < 4.5 mmol/L (P = 0.0001). This reduction in the treatment gap between VIC-I 
and VIC-II appears to be entirely explained by an increase in the number of patients 
prescribed lipid-lowering drugs. The treatment gaps in the UK and two European 
studies were substantially greater. The treatment gap for blood pressure (systolic 
� 140 mmHg and/or diastolic � 90 mmHg) in VIC-II was 39.5%, again less than 
corresponding European data. There were 8.1% of patients who had unrecognised 
diabetes in VIC-II (fasting glucose level � 7 mmol/L), making a total of 25.6% of 
VIC-II patients with diabetes, self-reported or unrecognised. The proportion of 
patients in VIC-II who were obese (body mass index � 30 kg/m2) was similar to the 
overseas studies, while fewer patients in VIC-II smoked compared with those in the 
UK and European studies.

Conclusions: A substantial treatment gap exists in Victorian patients with 
established CHD. The treatment gap compares well with international surveys and, 
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at least in the lipid area, is diminishing.

How many patients with coronary heart disease are not achieving 
their risk-factor targets? Experience in Victoria 1996–1998 versus 
1999–2000
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multiple sclerosis. VIC-II included
patients from the cardiology and cardio-
thoracic units of six teaching hospitals in
Melbourne. Patients were included if
they had been hospitalised for CABG,
PCI, postacute myocardial infarction or
unstable angina and then discharged on
medical therapy, or for coronary angiog-
raphy with planned (elective) revascu-
larisation. Patients were excluded if they
were not contactable by telephone;
could not speak or read English; had no
fasting blood sample taken within 24
hours of hospitalisation; were participat-
ing in another study involving lipids;
lived too far away from or were
unwilling to travel to the hospital for
follow-up visits; were too ill in hospital
for interview; or would not provide
signed consent. 

Ethical approval

The study protocols were approved by
the human research ethics committee of
each centre.

Data collection

Data in VIC-I were collected from July
1996 to March 1997 by a dietitian. The
patients in VIC-I were contacted twice
after random allocation: once after two
weeks to ask them how they were, and
once after 24 weeks to ask them to

obtain a fasting serum lipid level profile
within the next two weeks and to
document reported use of lipid-lowering
medication.

Data in VIC-II were collected from
May 1999 to April 2000 by four nurses
and two dietitians (one health profes-
sional per hospital). VIC-II patients
were discharged with a one-page chart
of risk-factor targets for the secondary
prevention of CHD, which was attached
to their hospital discharge summary.
This discharge summary and chart were
given to the patient’s usual medical
carer by the patient after discharge.
Patients were contacted only once after
discharge, at 24 weeks to arrange a
follow-up assessment within the next
two weeks. The following data were
obtained at the six-month interview:
fasting serum lipid level profile, fasting
glucose level; blood pressure and body
weight measurement; dietary intake
determined by means of a validated
food-frequency questionnaire,8 self-
reported smoking behaviour, alcohol
intake, physical activity, performance of
cardiac rehabilitation, and use of lipid-
lowering medication.

Laboratory and physical measurements

Venous blood was drawn for the
biochemical measurements. Low-den-
sity lipoprotein cholesterol (LDL-C)

concentration was calculated by the
Friedewald equation, except when the
triglyceride concentration exceeded
4.5 mmol/L.9 Analyses were performed
by one central commercial laboratory in
VIC-I and within each hospital’s own
pathology laboratory in VIC-II. Blood
pressure was measured in a sitting
position. Two measurements were
taken, and the lower systolic and
diastolic measurements were used.
Weight was measured on electronic
scales in light indoor clothes without
shoes. The height used for calculation of
body mass index (BMI) was recorded
from the patient’s medical history.

Statistical analyses

Risk factors for Victorian patients were
compared against the following Austral-
ian target levels for modifiable risk
factors: total cholesterol concentration
(TC), < 4.0 mmol/L;10 TC, < 4.5
mmol/L;11 complete smoking cessation;
blood pressure, < 140/90 mmHg;12

fasting blood glucose level (FBG),
< 7.0 mmol/L;13 BMI < 25 kg/m2;14

saturated fat intake � 8% total energy
intake;12 alcohol intake, not more than
two standard drinks per day for women,
and four standard drinks per day for
men;12 and 30 minutes or more of
moderate-intensity activity on most or
all days of the week.12 International
comparisons were made, where availa-
ble, with UK (ASPIRE),2 European
(EUROASPIRE I and II)3-4 and US (L-
TAP)5 studies.

The treatment gap, expressed as a
percentage, is 100%, minus the percent-
age of patients achieving the target level
for a particular modifiable risk factor.

The 95% confidence intervals for the
lipid results were calculated with
STATA.15 The number of patients
achieving the lipid targets in VIC-I and
VIC-II were compared with �2 tests.

RESULTS
1.Results

Of the 124 patients assigned to the
control group in the first study, 112
(90.3%) completed the trial (VIC-I)
and 348 of the 398 patients assigned to
the control group in the second study
(87.4%) completed the trial (VIC-II).
In this report, comparisons are based

1: Participation rates, by clinical characteristics and place of residence

Number of patients

First survey (VIC-I)
Victoria, 1996–1998

(n = 112)

Second survey (VIC-II)
Victoria, 1999–2000

(n = 348)

Diagnosis

Coronary artery bypass grafting 62 (55.4%) 34 (9.8%)

Percutaneous coronary intervention 50 (44.6%) 142 (40.8%)

Medical therapy — 128 (36.8%)

Coronary angiography — 44 (12.6%)

Sex

Male 84 (75.0%) 264 (75.9%)

Female 28 (25.0%) 84 (24.1%)

Age at index event

� 60 years 54 (48.2%) 193 (55.5%)

> 60 years 58 (51.8%) 155 (44.5%)

Place of residence

Metropolitan 45 (40.2%) 302 (86.8%)

Rural and interstate 67 (59.8%) 46 (13.2%)
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only on the data obtained from patients
who attended the six-month assess-
ment.

Box 1 shows the number of patients
followed for six months by diagnostic
category, sex, age and place of resi-
dence. It should be noted that all the
patients studied in VIC-I had myocar-
dial revascularisation, compared with
only half of the patients in VIC-II
(P = 0.0001). In VIC-I 60% of patients
lived rurally or interstate, compared
with 13% in VIC-II (P = 0.0001).

Box 2 compares the proportion of
patients achieving lipid targets in the
two Victorian studies, and the four
overseas studies.2-5

Total and low-density lipoprotein 
cholesterol levels

Box 2 (a) shows that there was a
reduction in the treatment gap from
VIC-I to VIC-II by both the new (TC,
< 4.0 mmol/L1 0)  or old (TC,
< 4.5 mmol/L11) National Heart Foun-
dation (NHF) criteria. Thus, the treat-

ment gap declined from 96.4% (95%
CI, 91%–99%) to 74.1% (95% CI,
69%–79%) for TC < 4.0 mmol/L
(P = 0.0001) and from 90.2% (95% CI,
83%–95%) to 54.0% (95% CI, 49%–
59%)  fo r  TC  < 4 .5 mmol /L
(P = 0.0001). However, almost three-
quarters of patients are still not achiev-
ing the target TC level of < 4.0 mmol/L.

It should be noted that no patient
achieved a TC level of < 4.0 mmol/L
without medication in VIC-I and only
8.7% reached this level without medica-
tion in VIC-II (Box 2 [b]). Similarly, no
patient achieved a TC level of
< 4.5 mmol/L in VIC-I without medica-
tion and only 21.7% of patients reached
this target in VIC-II without medica-
tion. Even when lipid-lowering medica-
tion was prescribed, most patients did
not achieve the target (Box 2 [c]).

For comparison with overseas studies,
treatment gaps for a TC level
< 5.0 mmol/L were 70.5% for VIC-I,
35.6% for VIC-II, 82% for ASPIRE,
86.2% for EUROASPIRE I and 58.8%
for EUROASPIRE II. The treatment

gap for an LDL cholesterol level
< 2.6 mmol/L was 86.7% in VIC-I,
45.4% in VIC-II and 82% in L-TAP.

Lipid-lowering medication

As shown in Box 3, the use of lipid-
lowering medication increased from
59.8% in VIC-I to 86.8% in VIC-II.
Statins accounted for 92.5% of all lipid-
lowering drugs in VIC-I and 97.4% in
VIC-II. Similarly, there was an increase
in the use of lipid-lowering drugs from
32.0% in EUROASPIRE I to 62.9% in
EUROASPIRE II, with statins account-
ing for 57.8% and 91.7%, respectively.
In L-TAP 92.6% of patients were
prescribed lipid-lowering drugs, with
statins accounting for 76.6%. Use of
lipid-lowering drugs was lowest in
ASPIRE (15.7%).

In VIC-I and VIC-II the same median
doses of statins were used to achieve all
the lipid thresholds shown in Box 2 (a)
and (c). There was no evidence that the
statin doses were titrated up to achieve
target lipid levels.

2: Proportion of all patients, those not taking lipid-lowering drugs and those taking lipid-lowering drugs who 
achieved cholesterol and low-density lipoprotein cholesterol level targets: international comparison

0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.00 0.2 0.4 0.6 0.8 1.0
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VIC-II
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EUROASPIRE-I

EUROASPIRE-II
L-TAP

VIC-I
VIC-II
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VIC-I
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EUROASPIRE-I

EUROASPIRE-II

VIC-I
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L-TAP

Total cholesterol, 
< 4.0 mmol/L

Total cholesterol, 
< 4.5 mmol/L

Total cholesterol, 
< 5.0 mmol/L

Total cholesterol, 
< 5.5 mmol/L

Total cholesterol, 
< 6.0 mmol/L

Low-density
lipoprotein 
cholesterol, 

< 2.6 mmol/L

Proportion of patients achieving targets

 (a) All patients  (b) Patients not taking 
        lipid-lowering drugs

 (c) Patients taking 
        lipid-lowering drugs

VIC-I6 and VIC II7 are the two Victorian studies under consideration. ASPIRE (UK),2 EUROASPIRE I and II (European)3-4 and L-TAP (US)5 are studies used for 
international comparision.
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Blood pressure

In VIC-II, 127 of the 342 patients
(37.1%) had high systolic blood
pressure (� 140 mmHg) and 72
(21.1%) had high diastolic blood
pressure (� 90 mmHg). The number
of patients with systolic blood pressure
of � 140 mmHg or diastolic blood
pressure � 90 mmHg, or both, in
VIC-II was 135 (39.5%). This com-
pares with more than half the patients
in EUROASPIRE I (55.4%) and II
(53.9%). Similarly, the proportion of
patients in VIC-II with blood pressure
� 160/95 mmHg was 6.7% (23), com-
pared with 27.6% in EUROASPIRE I
and 28.0% in EUROASPIRE II. In
ASPIRE, 17.8% (349/1966) of
patients had systolic blood pressure
� 160 mmHg and 26.4% (518/1961)
had diastolic pressure � 90 mmHg.

Diabetes

In VIC-II the prevalence of self-
reported diabetes mellitus at baseline
was 17.5% (61/348). At six months,
the fasting blood glucose concentra-
tion (FBG) in 43 (70.5%) of these 61
patients was � 7.0 mmol/L. Twenty-
eight patients who did not report
diabetes at baseline were found to
have diabetes, defined by an FBG
� 7.0 mmol/L. The prevalence of
diabetes at six months (defined by
FBG � 7.0 mmol/L or self-reported
diabetes at baseline) was 25.6% (89/
348).

In VIC-II, 14.2% (49/346) of
patients had impaired fasting glucose
levels (> 6.0 to < 7.0 mmol/L), while
65.3% (226/346) had normal fasting
glucose levels (� 6.0 mmol/L).

The prevalence of self-reported
diabetes mellitus was 18.0% (641/
3569) in EUROASPIRE I, 21.9%
(740/3379) in EUROASPIRE II and
23.6% (344/1460) in L-TAP.

Overweight and obesity

The proportion of patients who were
overweight (BMI � 25 kg/m2) was
75.1% (257/342) in VIC-II and 72.3%
(1419/1962) in ASPIRE. Obesity (BMI
� 30 kg/m2) affected 29.8% (102/342)
of patients in VIC-II, 27.4% (544/
1982) in ASPIRE, 25.3% (900/3557)
in EUROASPIRE I and 32.8% (1101/
3356) in EUROASPIRE II.

Smoking

Prevalence of self-reported smoking
was 14.7% (51/348) in VIC-II, 19.1%
(378/1974) in ASPIRE, 19.4% (693/
3569) in EUROASPIRE I and 20.8%
(703/3379) in EUROASPIRE II.

Recommended dietary intake

VIC-II shows that high dietary fat
intake (> 30% of energy) was reported
in 203 of 336 patients (60.4%), with a
high saturated fat intake (> 8% of
energy) in 273 (81.3%), and high
dietary cholesterol intake (> 300mg) in
26 (7.7%).

Walking for exercise

In VIC-II 90 of 348 patients (25.9%)
said they were not walking regularly for
exercise. Of the 258 who reported
walking regularly, 92 (35.7%) reported
walking less than five times per week.

Alcohol intake

In VIC-II, 29.1% (101/347) of patients
reported consuming more than two
alcoholic drinks daily; 16.0% (42/263)
of men reported consuming more than
four standard drinks a day, and 15.5%
(13/84) of women reported consuming
more than two standard drinks a day.

Outpatient cardiac rehabilitation

Half of patients in VIC-I (56/112),
compared with 42.8% (149/348) of

patients in VIC-II, did not attend a
cardiac rehabilitation program.

DISCUSSION
1.Discussion

The data from the two Victorian surveys
indicate that there has been a marked
reduction in the treatment gap for lipid
targets between 1996–1998 and 1999–
2000. This may be attributable to better
uptake of lipid-lowering drug therapy
based on evidence from trials, a change
in Pharmaceutical Benefits Scheme
prescribing criteria for lipid-lowering
drugs, and extensive sponsored medical
education from the pharmaceutical
industry. Also, the usual medical carer
for each patient in VIC-II was provided
with a one-page chart of goals for
secondary prevention of CHD. Provid-
ing this chart was not usual practice and
may have had an enhancing effect on
usual care.

We have shown that many more
patients in VIC-II achieved the NHF
total cholesterol level targets of
< 4.0 mmol/L10 (current target levels)
or < 4.5 mmol/L11 (target levels at the
time of the study) compared with VIC-
I. We found that the use of lipid-
lowering medication increased from
59.8% in VIC-I to 86.8% in VIC-II,
although median doses of statins
remained the same. Further, Box 2 (b)
indicates that few patients achieved the
recommended targets without the use of
drugs and there was no improvement
between VIC-I and VIC-II.

We therefore conclude that the reduc-
tion in the treatment gap between VIC-
I and VIC-II has been the result of an
increase in the number of patients
prescribed lipid-lowering drugs, rather
than an increased dose of these drugs or
better nutritional counselling provided
by usual medical care. Titration of
statins and better advice on nutrition
appear to be the next important focus
for the achievement of lipid targets.

3: Use of lipid-lowering medication (number and % of patients): international comparison

VIC-I 
(Australia) 
1996–1998

(n=112)

VIC-II
(Australia) 
1999–2000

(n=348)

ASPIRE
(UK)
1996

(n=1982)

EUROASPIRE I
(Europe) 

1995–1996
(n=3569)

EUROASPIRE II
(Europe) 

1999–2000
(n=3379)

L-TAP
(USA)

1996–1997
(n=1460)

67 (59.8%) 302 (86.8%) 311 (15.7%) 1143 (32.0%) 2125 (62.9%) 1352 (92.6%)
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Although the current treatment
gap in Victoria for lipid targets
compares well with published inter-
national data, the gaps are not
acceptable and will undoubtedly
result in an excess number of
cardiovascular deaths, infarcts and
patients needing revascularisation.

We have concentrated on lipid data
in this report. However, the results
for VIC-II for the other modifiable
risk factors show that these also need
more attention. Large treatment gaps
exist for risk factors such as high
blood pressure (� 140/90 mmHg),
diabetes (FBG level, � 7.0 mmol/L),
overweight (BMI, 25 to < 30 kg/m2)
and obesity (BMI � 30 kg/m2),
smoking, physical activity, dietary
intake of saturated fat (>8% of total
energy intake) and alcohol intake.

One way of helping patients
achieve their risk-factor targets for
secondary prevention is the Coach
Program, an aggressive training pro-
gram for patients with CHD whereby
a health professional coach trains
patients to “take ownership” of their
risk-factor levels and to “drive” the
process of achieving and maintaining
the target levels, while working in
association with their doctors. The
program has been tested,6-7 and the
results have shown that coaching has
had a major impact on these risk
factors and may be the bridge across
the treatment gap.
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