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Abstract

Background: Heartwatch is a secondary preverition programme of coronary heart disease (CHD} in primary care in
Ireland. The aim was to further examine the effect of the Heartwatch programme on cardiovascular risk factors and

treatments of patients with a follow-up of 3.5 years.

Design: Prospective cohort study of 12,358 patients with established CHD (myocardial infarction, percutaneous cardiac
intervention, coronary artery bypass graft) recruited by participating general practitioners; patients invited to attend ona
quarterly basis, with continuing care implemented according to defined clinical protocols,

Methods: Changes in risk factors and treatments at [, 2, 3 and 3.5-year follow-up from baseline were made using paired
t-test for continuous and McNemiar’s test for categorical data,

Results: Important changes in systolic and diastolic blood pressure, total and low-density lipoprotein cholesterol and
smoking status were observed at I, 2, 3 and 3.5 years (P < 0.0001) with significant increase in proportions of patients
within the target. However, changes in body mass index were small, with no significant improvement in waist circum-
ference, There was a significant increase In prescription of secondary preventive medications and good patient compli-
ance. Males were more likely to be within the target for systolic blood pressure, total cholesterof, walst circumference
and exercise level at 3.5 years, but less likely for body mass index.

Conclusion: Studies of cardiac rehabilitation without any follow-up programmes show that over time patients revert in
part to previous lifestyle habits; this primary care-delivered programme has shown sustained improvements in major risk
factors, particularly smoking, blood pressure and cholesterol, and treatments for CHD. Weight management presents a

greater challenge.
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introduction

Although there has been a reduction in coronary heart
disease (CHD), it remains a major cause of morbidity
and mortality in Ireland.! There is strong trial evidence
for the benefit of secondary preventive therapeutic
measures in patients after acute myocardial infarction
(M), percutancous coronary intervention or coronary
artery bypass graft surgery.>® Changes in fifestyle and
risk factors also have a positive influence. ‘

The Heartwatch programme® of secondary preven-
tion for CHD was implemented in 2003 under the
auspices of the Irish College of General Practitioners.

¥
The first 2 years of follow-up of this programme has
been published carlier (11542 patients).” Significant
. thanges in systolic blood pressure (SBP), diastolic
~blood pressure (DBP), total and low-density
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lipoprotein (LDL) cholesterol and smoking status at
I and 2 years were observed.

There was no improvement in exercise, body mass
index (BMI) or waist circumference, Increased prescrip-
tion of preventive medications was observed. We now
present further evaluation of this programme on a total
of 12 358 patients, with up to 3.5 years of follow-up.

Methods

Patients recruited to Heartwatch have significant
proven CHD, that is, a history of MI, percutaneous
coronary intervention ‘or coronary artery bypass graft
surgery. The programme involved 20% of general prac-
tices [480 general practitioners (GP)]. Participating
patients were invited to attend on a quarterly basis,
with continuing care being implemented according to
clinical protocols, which initially followed the recom-
mendations of the second European Joint Task Force
on Coronary Prevention and subsequently those of the
third.*° All GPs were provided with written materials
and study training on risk factor interventions, includ-
ing general measures, lifestyle advice, pharmacological
therapies and referral pathways to specialist services
should patients require specialist care. Heartwatch par-
ticipants were offered lifestyle-related advice about
smoking cessation and other CHIY risk factors. GPs
prescribed medication as clinically indicated, including
nicotine replacement therapy. Practices could refer
patients to community services, including smoking
cessation, physical activity and dietary advice. Nurse
facilitators were available to address the needs of prac-
tice nurses. The total additional cost of the programme
over the first 2 years was h4169 023, including the cost
of visits, medications and administration.'®

Data recorded by- GPs in the cenirally held
Heartwatch database: on the major risk factors
(through clinical examination, blood test, patient self
report) and prescribed medications enabled monitoring
of each patient’s response to the Heartwatch
programme over a 3.5-year follow-up perjod.

Analysis was performed for patients at '}, 2, 3 and
3.5 years after recruitment (study visits). The visit date
closest to 1, 2, 3 and 3.5 years was determined for each
patient and assigned to the relevant follow-up as long
as the actual visit was within 60 days of the nominal
study visit date. To be included in follow-up at a given
year, patients had to have valid data for that and all
earger study visits; for example, patients included in the
3-year follow-up had to have attended the 1 and 2-year
study visits. As patients were recruited to Heartwatch
on a continuous basis, follow-up of 3.5 years is limited
to the smaller numbers who have been in the
programme for a sufficient length of time,

Statistical analysis

Means at baseline and the four follow-up study visits
wetre calculated for SBP, DBP, total cholesterol, LDIL,
cholesterol, BMI, waist circumference, fasting glucose
(for patients without diabetes mellitus) and haemoblo-
bin Alc (for patients with diabetes mellitus). The
percentage smoking was calculated based on an indi-
vidual having one or more of the following recorded —
smoker of one or more cigarettes per day, cigar or pipe.
Absolute changes in risk factors between baseline and
follow-up were calculated. :

Proportions within the target for risk factors and
relative changes in proportions between baseline and
follow-up study visits were calculated. The targets
were those recommended by the Third Joint Task
Force of BEuropean Society of Cardiology:® total
cholesterol less than 5mmol/l, LIDL. cholesterol less
than 3 mmol/l, nonsmoker, SBP less than 140 mmHg,
DBP less than 90mmHeg, fasting blood glucose less
than 6 mmol/l, exercise >210min/week.,

Between-visit differences were assessed using paired
t-tests for continuous variables and McNemar’s test for
categorical variables. At each study visit, data on
patients included in the trend analysis (i.e. patients
who attended all four study visits) was similar to that
of all patients. Significance of trends in medication use
over the period of follow-up was determined using
Cochran’s test. Logistic regression was used to examine
the relationship of age and sex to being within the
target for risk factors at 3.5 vears. SAS statistical
software was used (SAS Version 9: Cary, North
Carolina, USA).

Results

There were 12,358 patients in the dataset; 75.8% male,
65.6% in the age range of 55-74 years, 14.8% under
55 years and 19.7% above 74 years.

For the 1-year cohort, patients with no valid data at
1 yeat (4049) were excluded to give 8309 patients. The
2, 3 gnd 3.5-year cohorts consisted of 5431, 3470 and
2078 patients, respectively.

10
~2-year follow-up

Table 1 shows change in mean values of major risk
factors in those patients who had valid 1 and 2-year
follow-up visits. At 2 years, there were significant abso-
lute reductions from baseline in SBP and DBP, total
and LDL cholesterol and smoking. The small reduction
in BMI was nonsignificant. These findings, based on a
greater number of patients, are consistent with those
reported earlier at 2-year follow-up.’
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Table 1. Risk factor data at baseline, | and 2 years in the 2-year follow-up cohort

N with

data at Change two

baseline and  Baseline } year 2 year year — baseline
Variable two years Mean (SD)  Mean (SD) Mean (SD) (P value)*
Systolic BP 5417 1351 (19.0) 1326 (17.3) 1327 {17.2) —24 (P <0.0001)
Diastolic BP 5419 779 (9.0 76.3 (9.3) 757 (93) —2.2 (P <0.0001)
Total cholesterol 5394 46 (1.0) 44 (0.8) 42 (08) —0.4 (P <0.0001)
LDL cholesterol 5401 27 (0.9 2.5 (0.7) 24 (07) —0.3 (P <0.0001)
Body mass index 5363 27.8 (4.3) 278 (4.3) 278 (43) -0.12 (P =0.048)
Fasting glucose (patients without diabetes mellitus) 3341 5.2 (0.6) 5.2 (0.6) 5.2 (0.6) 0.0 (F=0.74)
Fasting glucose (patients with diabetes meilitus) 745 7.7 (28 7.3 (2.5) 72(23) —045 (P <0.0001)
Haemoglobin Alc 651 72 (14) 7.1 (1.2) 72 (12) 006 (P=0.21)
Waist circumference 4866 969 (11.8) 967 (11.4) 968 (11.5) —0.1 (P=03)
Smoking (%) 5430 13.9 1.2 104 —3.5 (P <0.0001)

BR blood pressure; LDL, low-density lipoprotein; SD, standard deviation.

*Changes based on patients with 2-year data; data for all patients shown at basellne and |-year visit.

Table 2. Risk factor data at baseline, 1, 2, 3 and 3.5 years in the 3.5-year follow-up cohort

N with
data at Change 3.5
baseline and Baseline | year 2year .. 3 year 3.5 year year — baseline
Variable 35years  Mean (SD) Mean (SD) Mean (SD) Mean (SD).  Mean (SD) (P value)
Systolic BP 2073 135.4 (19.3) 1312 (17.0) 1319 17.3) 1319 (167) 132.1 (}65) —3.0 (P <0.0001)
Diastolic BP 2074 774 (98) 760 (9.3} 75.3 (9.6) 75.0 (94) 75.1 (9.?,) —2.4 (P<0.0001)
Total cholesterol 2070 4.6 (0.9) 44 (0.8) 4.3 {0.8) 4.1 (0.8) 4.1 (0.8) —0.5 (P < 0.0001)
LDL cholesterol 2063 2.7 (0.8) 2.5 (0.7) 2.4 (0.7) 2.3 (0.7) 2.3 (0.6) —0.4 (P<0.0001)
Body mass index 2052 27.78 (42) 27.73 (417) 27.68 (4.09) 27.68 (4.25) 27.73 (427) —0.05 (P=0.35)
Fasting glucose 1226 52 (0.7) 5.2 (0.6) 5.2 (0.7) 52 (0.7) 5.2 (0.7) 0.0 (P==0.3)
{patients without
diabetes mellitus)
Fasting glucose 304 7.6 (2.9) 70 (2.3) 70 (2.1) 6.9 (2.1) 6.9 (2.0) —0.7 (P < 0.0001)
(patients with
diabetes mellitus)
Haemoglobin Alc 264 7.1 (1.3} 69 (1.2) 7.0 (L) 7.0 (1.1) 6.9 (1.0) —0.2 (P=0.0097)
Waist circumference 1816 96.5 (11.7) 962 (11.4) 96.1 (11.4) 963 (11.5) 964 (I11.5) —0.07 (P=0.66)
Smoking (%) 2078 i2.8 1.7 9;8 10.0 9.9 —2.9 (P <0.0001)

BE. blood pressure; LDL, low-density lipoproteln; Slﬁ, standard deviation.

*Changes based on patients with 4.year data; data for all patients shown at

3.5 year follow-up

Table 2 shows the change in mean values of major
risk factors in those patients who had valid 1, 2, 3
gnd 3.5-year follow-up visits. At 3.5-year follow-up,
there were significant absolute reductions from baseline
in SBP and DBP, total and LDL cholesterol and smok-
ing. In diabetic patients, haemoglobin Alc was signifi-
cantly reduced. The major effect occurred in the first
2 years of follow-up.

i
i
-

basgﬁne and 1, 2 and 3-year vislts.

'Change in proportions within target

Figure 1a shows the proportions within the target for
pharmacologically modifiable risk factors and
Figure 1b the proportions within target for lifestyle-
related risk factors at each year of follow-up.
Although proportions of patients within the target for
all risk factors except waist circumference showed
significant change over the follow-up period, the great-
est increase was observed in cholesterol and BP control
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Figure I, (a} Percentage within the target by pharmocogically modifiable,risk factors over 3.5-year follow-up (significance relates to
test for trend). (b) Percentage within the target by,llfestylearelated risk factdrs over 3.5-year follow- -up {significance relates to test for

trend). BMI, body mass index; BP, blood pressure.

(Figure 1a), with smaller but significant changes also
observed in smoking (Figure 1a) and exercise
(Figure 1b). For risk factors where significant change
was observed, the greatest annual change occurred in
the('?rst year of the programme.

verall at 3.5-years, 62.8% of patients were within
the target for exercise, a relative increase of 17% from
baseline (P <0.0001). There was a 25.2% relative
increase in numbers within the target for SBP
(to 68.3%, P <0.0001), 48.4% relative increase for

4

[
“DBP (to 93.5%, P <0.0001) and 64.8% (to 88.2%,
P <0.0001) and 61.7% (to 87.2%, P <0.0001)
for total and LDL cholesterol, respectively. There
was a relative increase of 22.7% in proportion of
nonsmokers from baseline (to 90.1%, P <0.0001).
There was no significant reduction for BMI or waist
circumference.

Logistic regression showed that males were more
likely than females to be within target for SBP [adjusted
odds ratio (OR): 1.4, 95% confidence interval
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Table 3. Madication usage at baseline (by cohort) and 1, 2, 3 and 3.5 years

Difference between

Baseline | year 2 years 3 years 3.5 years  baseline and 3.5

Medication uptake (%) uptake (%) uptake (%) uptake (%) uptake (%) years (%) (P value)
Sulphonylureas . 6.4 6.5 7.0 8.0 87 +1.4 (P =0.007)
Biguanides 6.9 7.6 84 9.1 0.0 +2.3 (P < 0.0001)
Glucosidase : 12 07. 06 0.8 06 —1.0 (P=0.03)
Other hypoglycaemic agents 1.2 L] 1.3 1.5 1.9 +0.8 (P=0.0004)
Aspirin 874 873 872 86.7 85.6 — 1.6 (P =0.005)
Anticoagulants 10.2 10.1 9.9 10.4 10.5 +1.0 (P=0.14)
Antiplatelets 19.9 18.7 169 17.1 17.2 +42 (P < 0.0001)
Aspirin or anticoaguiant or antiplatelet 96.2 974 97.7 98.2 94.1 22 (P< OOOOI)
fB-blockers 61.8 640 65.0 67.1 65.7 +5.7 (P < 0.060!)
Angiotensin-converting enzyme inhibitors 453 49.8 50,8 516 524 +9.1 (P < 0,0001)
Diuretics 24.6 267 28. 29.6 29.6 5.4 (P <0,0001)
Calcium channel blockers 18.8 19.2 19.9 224 232 +2.3 (P =0.05)
ATH inhibitor 88 10.3 1.4 13.0 14.3 +5.9 (P < 0,0001}
Other antihypertensive 1.6 10.9 10.5 145 10.9 +0.7 (P=0.6)
Any antihypertensive 87.3 893 90.0 92.3 91.9 +5.2 (P < 0.0001)
Statins 80.6 84.2 900 91.1 91.0 +{.7-(P < 0.0001)
Fibrates 2.6 2.1 1.7 22 20 —0.7 (P=0.0001)
Other LLD 3.9 4 49 6.9 7.7 +4.8 (P < 0.0001)
Statin or fibrate or other lipid lowering dgent 826 85.4 91.3 92.6 925 +11.2 (P < 0.001)
Combination of aspirin or other similar, statin 71.7 74.9 81.2 84.2 838 +13.9 (P < 0.000¢)

or other lipid lowering agent, plus any ‘ ‘

antihypertensive madication
AT inhibitor, anglotensin |i receptor aﬁtagonist; LLD, lipid-lowering ;'Jrug.
(CI): 1.13-1.74], total cholestérol (OR: 2.39, 95% CL Discussion

1.79-3.19), waist circumference (OR: 1.87, 95% CL
1.46-2.40) and exercise (OR: 1.76, 95% CL: 1.43-2.17)
at 3.5 years, but less likely to be within target for BMI
(OR: 0.63, 95% CI: 0.50-0.79). Increasing age was
positively associated with being within target for total
(OR: 1.24, 95% CI: 1.08-1.43) and LDL cholesterol
(OR: 1.17, 95% CI: 1.02-1.34), BMI (OR: 1.59, 95%
CT: 1.41-1.79) and waist circumference (OR: 1.16, 95%
CI: 1.04-1.28), but negatively associated mj;h being
within target for SBP (OR: 0.79, 95% CL 0.72-0.88)
and exercise (OR: 0.77, 95% CI: 0.69-0.85). -

Medication prescription

Substantial increases were seen in medication prescrip-
tion (Table 3), with the greatest increase in statins and
antihypertensive medications. At the 3.5-year visit, 91%
of patients were on statins, an absolute increase of
11.7% from baseline; there was also an absolute increase
in diuretics of 5.4%, B-blockers of 5.7% and angiotensin
converting enzyme inhibitors of 9.1%. 23.5% of smo-
kers were prescribed smoking cessation medication.

This analysis of the Heartwatch programme shows
sustained improvement in the main modifiable CHD
risk factors and a high level of prescription of secondary
preventive medications over a follow-up period of
3.5 years. This is an important finding in the context of
the documented inadequacy of integration of cardiovascu-
lar disease prevention into daily clinical practice in repeated
Euroaspire surveys. L2 The third Euroaspire survey
showedf) n increase.in antihypertensive and lipid-lowering
drugs, ‘but- despitc this, BP management remained
unchanged and almost 50% had high lipid levels.'

4 The biggest change observed were in those risk
factors where prescribed medication can be used, that
is; smoking, SBP and DBP, LDL and total cholesterol
Jevels. There was little improvement in BMI and waist
circumference, despite the improvement seen in
reported physical activity. It is known that patients
with CHD have varying levels of adherence to risk
factor menagement.!>' Adherence to medication is
best, but diet and weight loss interventions have poor
adherence. A community-based programme such as
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Heartwatch gives the opportunity for monitoring of
adherence over a protracted period to optimize risk
factors to prevent subsequent cardiovascular events.
However, despite monitoring, weight loss proved a
challenge, with a modest and nonsustained reduction
in weight; women had greater success than men.
Evaluation of the implementation of agreed strategy
in regular clinical practice is important, as issues in
the design of randomized trials may lead to a dilution
or magnification of treatment offect.!® Weight manage-
-ment was shown to be a challenge in the GOSPEL Trial
of post-MI prevention; both the study groups showed
increased BMI, 6

As patients were recruited to Heartwaich some time
after their initial cardiac event, it is likely they would
have already had secondary prevention implemented to
some extent. Therefore the amount of improvement
achievable through a programme like this is likely to
be additive and thus less than might be seen if it repre-
sented the first implementation of secondary
prevention.

Continued prescription and self-reported adherence
to medication was good. Patients who adhere to a statin
post-MI have a relative risk of recurrence 80% lower
than that of nonadherent patients.!” Post-MI patients
who discontinue their prescribed aspirin, statin and
b-blocker are over three times more likely to die than
those who adhere. Health care costs are also lower
among adherent patients, which may offset some of
the costs incurred in secondary prevention
programmes, However, adherence rates have been
found to be poor post-MI with usual care.'® It is
recognized that sustained long-term treatment usually
follows a successful negotiation between patient and
GP;'® this seems to be have been achieved by most
patients in Heart watch.

Males were more likely to be within the target at 3.5
years for SBP and cholesterol; this may reflect more
aggressive treatment in males, which has been recog-
nized earlier.’® UK data suggest a systematic bias
towards men compared with women in secondary
prevention of CHD.?! The Aspire studies found
inequalities, with substantial gradients d¥%asvantaging
women and older patients.'"!? Although in this study
males were more likely to be within the target for waist
circumference and exercise, females were more likely to
be within the target for BMI. Younger patients were
more likely to be within the target for SBP and exercise,
but increasing age was significantly associated with
being within the target for BMI, waist circumference
andi cholesterol. The benefits of careful management
of hypertension in older patients have been clearly
shown,?? yet despite this, both in this and other stud-
ies,”® management of hypertension remains more rigor-
ous in younger patients.

i

Heartwatch was not designed as a randomized
controlled (rial, but as a demonstration project. The
analysis is a ‘before—afier’ design, capturing changes
within individual patients after implementation of the
programme. Heartwatch has captured health care in
practice, which makes it generalizable to a wider
population than a randomized controlled trial.?*
Some evidence that the structured programme achieved
more than expected without the programme exists.
Heartwatch GPs significantly increased prescribing of
preventive therapies among all patients, beyond that
expected from underlying trends.'°

In general, it is considered that risk factor control in
patients with established CHD remains poor with
routine care paths alone. Studies of cardiac rehabilita-
tion without follow-up show that over time patients
revert in part to previous lifestyle habits. 31425
Although not achieving improvement across all risk
factor profiles and weight management remaining a
challenge, the Heartwatch programme goes some way
to answer the need for implementation in primary care
of effective actions in an organized fashion with
sustained benefit.
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