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Background: In many countries there is a gap between the clinical evidence for

cardiovascular disease (CVD) prevention and implementation in clinical practice.

Inadequate control of cardiovascular risk factors and underutilization of aspirin, sta-

tins, angiotensin converting enzyme inhibitors and b-blockers are well-established

examples. The optimal approach to implementation of CVD prevention in clinical

practice is still under debate. The screening and monitoring (SaM) approach is based

on cyclic monitoring and individual treatment of patients with cardiovascular risk

factors in the primary care setting. After achieving improvements in risk factor levels

and in the use of preventive medications in a pilot study, it was decided to test the

efficacy of this approach in a larger population at risk. Methods: Five primary care

clinics adopted the SaM approach. A total of 1622 patients with established CVD,

diabetes mellitus or hypertension were assessed by their family physicians for cardi-

ovascular risk factors and use of medications for cardiovascular risk reduction. Inter-

ventions were made according to accepted clinical guidelines. Cardiovascular risk

factor levels and the use of medications for CVD prevention were retrospectively

analyzed. Results: The results demonstrated significant reductions in blood pressure,

hemoglobin A1c and low-density lipoprotein-cholesterol levels, as well as significant

increases in the use of medications for CVD prevention. Conclusion: A systematic

approach to CVD reduction, with an emphasis on multiple risk factor assessment and

use of preventive medications in patients at cardiovascular risk, yielded significant

improvements in measures of the quality of preventive care.
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Introduction

Cardiovascular disease (CVD) is the leading
cause of death in the developed world and is
rapidly commanding the same position in devel-
oping countries (World Health Organization,
1997; Centers for Disease Control and Preven-
tion, 2007a; 2007b). Risk factors for CVD have

been defined and it is known that their modification
considerably reduces cardiovascular morbidity and
mortality. Powerful, evidence-based interventions
for cardiovascular risk reduction have been avail-
able for some time. These include highly effective
medications for dyslipidemia, hypertension, dia-
betes, patients with or at high-risk for CVD,
patients after myocardial infarction and patients
with congestive heart failure. However, despite
their availability, use in practice is still far from
satisfactory. Inadequate control of dyslipidemia,
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hypertension and diabetes, coupled with under-
utilization of aspirin, statins, angiotensin con-
verting enzyme (ACE) inhibitors and b-blockers
in groups of patients in which these are indicated,
have been repeatedly reported. In patients with
established coronary artery disease, in whom risk
factor control is crucial, a survey of 1252 survivors
of myocardial infarction in the US, demonstrated
suboptimal management of hypertension with
up to 50% of patients not reaching normal blood
pressures (BP , 140/90) and a low percentage of
patients reaching their low-density lipoprotein
(LDL)-cholesterol target levels (Qureshi et al.,
2001). A similar survey of more than 24 000
patients in Britain demonstrated unsatisfactory
blood pressure control in patients with diabetes,
suboptimal use of b-blockers in patients after
myocardial infarction and of statins in patients
with dyslipidemia (Brady et al., 2001).

This quality gap between evidence and practice
has been targeted by cardiologists, epidemiolo-
gists, public health professionals and others
who treat cardiovascular risk factors. However,
solutions proposed by secondary or tertiary-care
disciplines, unfamiliar with the dynamics and
priorities of the family practice or primary care
clinic may not lead to sustained improvements. It
follows that primary care involvement is impor-
tant in developing sustainable methods for CVD
prevention. From a primary care perspective, we
propose that this gap between evidence and
practice arises mainly because of a suboptimal use
of clinical information and a suboptimal approach
to implementation.

Suboptimal use of clinical information
There is an abundance of information and

guidelines. Entering the phrase ‘cardiovascular
disease prevention’ in the search box of the
National Guideline Clearinghouse website
(www.guideline.gov), yields 471 guidelines, of
which approximately 90 deal with one or more
aspects of CVD prevention. Eighty-nine of these
were published in the last five years. These
guidelines are furnished by different disciplines,
medical associations, public health organizations
and expert consensus panels, on organizational,
national and continental levels (Cabana et al.,
1999; American College of Cardiology, 2002). It is
clear that decisions have to be made as to how the

clinician should manage this constantly swelling
tide of information, particularly as high quality
studies reviewing the effectiveness of guideline
dissemination are lacking (Grimshaw et al., 2004).

Indeed, it has been shown that physicians’
knowledge often lags some time after guidelines are
updated, so years may elapse before new recom-
mendations are assimilated into daily practice
(Hyman and Pavlik, 2000). However, it does appear
that, when clinicians adopt a specific set of guide-
lines, this facilitates the recognition of new recom-
mendations when they are updated (Erhardt, 1999).

Some physicians appear to misunderstand the
purpose of guidelines, perceiving them as a threat
to professional autonomy and, in an era of man-
aged care, as potentially biased by government
policy or health insurance plans (Hayward et al.,
1997). Ideally they would be free from commer-
cial or political influence and seen as a scientific
platform on which clinical judgment is based.

Suboptimal approach to implementation
This appears to result from shortcomings in

the approach that many primary care physicians
take to CVD prevention. Often there is an over-
reliance on case finding rather than screening.
The majority of physician–patient encounters in
primary care are problem-oriented and initiated
by the patient (Binns et al., 2007). Screening for
cardiovascular risk factors occurs therefore on a
case-finding basis in a 10 min encounter in which
the patient’s focus is often on a different problem
– the one that prompted the visit in the first place.
This means that patients who do not visit the
clinic do not receive CVD prevention and that,
even for those who do attend, CVD prevention is
discussed as a side issue during the clinical
encounter.

Too often there is reliance on an intuitive
rather than on a systematic approach to risk
assessment. Cardiovascular prediction rules are
available and recommended by guidelines to
evaluate global cardiovascular risk. Indeed, a
systematic review recently demonstrated that
physicians’ knowledge of global coronary heart
disease risk scores may translate into reductions
in CVD risk factors and increases in cardiovas-
cular drug prescriptions (Sheridan and Crespo,
2008). However, in many countries, the use of
prediction rules is relatively rare in primary care.
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In one study, conducted in Switzerland, approxi-
mately half the physicians questioned agreed with
the statement: ‘I do not use prediction rules as I
know my patients well and can estimate their
global risk correctly without a prediction rule’. A
follow-up question revealed that approximately
half the physicians made clinical decisions based
on information about single risk factors (Eichler
et al., 2007).

Focusing on single risk factors and diseases,
instead of adopting a patient-centered approach
that encompasses all the risks that are relevant
to a particular individual underestimates their
synergistic effects. It is important, therefore, with-
out undermining the need for a thorough under-
standing of each particular risk factor, to start
referring to ‘the patient at cardiovascular risk’.

There is a dependency on a visit-to-visit regimen,
rather than periodical follow-ups, which is a con-
sequence of the patient-initiated nature of most
clinical encounters in primary care. If CVD pre-
vention is addressed in the encounter, the patient is
usually instructed to return for a follow-up. At this
point several scenarios are possible. The patient
may indeed return for the follow-up and CVD
prevention be addressed as the main issue of the
encounter. The patient can return for a different
problem and CVD prevention will again be
addressed as a side issue. Also patients may not
return in the recommended time interval if they
misunderstand the physician’s instructions, forget
or opt not to if they feel well. Because failed
patient appointments in ambulatory care are com-
mon, if the patient does not return for follow-up,
(Weingarten et al., 1997), the chance that the pri-
mary care physician will notice this is slim.

Development of an approach to
cardiovascular risk reduction in
primary care

The screening and monitoring (SaM) approach
was created by a family physician as a solution to
the deficiencies noted in clinical information and
implementation (Rabinowitz and Tamir, 2005).
The approach was developed in the context of
the Israeli primary health care system, in which
public health services are provided by four health
care operators that function under an obligatory
national health law. A monthly progressive health

tax is deducted from every citizen’s income and
no additional fees for primary physician services
or laboratory tests are required. There is no lim-
itation on the number of patient visits to primary
care physicians and no pay-for performance pro-
gram. While a full description of the SaM approach
can be found at www.samapproach.com, a sum-
mary of its salient points is presented here.

Clinical information
For each major cardiovascular risk factor, one

well established guideline (both in full-text
and abbreviated form) is selected and adhered to
over time. This is meant to facilitate familiarity,
easy usage and quick orientation when a guideline
is updated. Links to all guidelines and CVD risk
calculators are incorporated into a single website
(National Institute of Health, 1995; National Cho-
lesterol Education Program, 2001; National Heart,
Blood and Lung Institute-Joint National Commit-
tee, 2004; American Diabetes Association, 2008;
US Public Health Service, 2008). Using con-
solidated guidelines for CVD prevention such as
the European guidelines on cardiovascular disease
prevention in clinical practice (www.guideline.gov)
would be an alternative approach.

Implementation
The main feature of the SaM approach is the

cyclic monitoring and individual treatment of
patients at cardiovascular risk. The first step
involves generation of a unified list of all patients
in the clinic who have one or more major cardio-
vascular risk factors (Figure 1). This is done by a
simple manipulation of the computerized medical
record used in clinical practice (Rabinowitz and
Tamir, 2005). The list is constructed according
to the principle: high-risk patients first (Whiteley
et al., 2005; Kerr et al., 2009). The second step
involves monitoring the medical records of the
patients on the list. Monitoring two medical
records a day usually occupies no more than
10 min out of a 7–8 h workday, and can translate
into a review of approximately 40 records a
month. This means that in a busy urban clinic,
similar to the ones described below, six to 12
months should suffice to monitor all patients on
the list. This is appropriate, as six months is in the
recommended follow-up interval for high risk
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patients with reasonably controlled risk factors
(National Cholesterol Education Program, 2001;
National Heart, Blood and Lung Institute-Joint
National Committee, 2004; American Diabetes
Association, 2008; US Public Health Service,
2008). Tighter follow-up is recommended for
patients with significantly uncontrolled risk fac-
tors. Exceptions to treatment are made according
to individual patient characteristics, such as
adopting less demanding hemoglobin A1c(HbA1c)
target levels for frail elderly patients (American
Diabetes Association, 2008).

The monitoring process focuses on the patient’s
current cardiovascular risk factors, on the degree
of risk-modification achieved, on the appropriate
use of medications in accordance with indications,
with an emphasis on aspirin, statins, b-blockers
and ACE inhibitors and culminates with opera-
tive conclusions. It is entered in the patient’s
medical record as a preventive visit and is thus
available for review in the next monitoring cycle
and also serves as documentation that CVD pre-

vention was addressed in the recent past when the
record is accessed in a routine visit. If indicated,
patients are contacted to obtain information
relevant to their assessment or the delivery of
therapeutic interventions. This may be done by
the physician or by a clinic nurse or administrator,
according to local conditions. The monitoring
protocol used was a paper template, also acces-
sible at the website (Figure 2).

In this way the SaM approach ensures that a
comprehensive cardiovascular risk assessment is
performed periodically and independently of a
patient’s visits to the clinic. An additional advan-
tage is that the number of reviews is reduced with a
patient-focused (as opposed to a disease-focused
approach), as illustrated in Figure 3.

Method

Following a lecture on the SaM approach at a
continuing medical education session in Clalit

The list of cardiovascular risk factors below is based on a synthesis from two
sources:

1. Grundy S., Pasternak R, Greenland P, Smith S., Fuster V. AHA/ACC 
scientific statement: Assessment of Cardiovascular Risk by Use of 
Multiple-Risk-Factor Assessment Equations. Circulation.1999; 100:1481-
1492. 

2. National Cholesterol Education Program – Third Report of Expert Panel on 
Detection, Evaluation and Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel III). National Heart Lung and Blood Institute 2004  
U.S. National Institute of Health.
http://www.nhlbi.nih.gov/guidelines/cholesterol/index.htm 

Major Risk Factors 
• Documented cardiovascular disease
• Cigarette smoking (any amount)
• Diabetes mellitus
• Hypertension (blood pressure >140/90 or on anti-hypertensive

medication)
• Elevated total cholesterol and LDL-cholesterol levels
• Low levels of HDL-cholesterol
• A family history of premature coronary artery disease-in a first degree

male relative <age 55 or female relative <age 65 
• Obesity (BMI >30 kg/m2; accentuated by abdominal obesity-waist 

circumferences ≥102 cm in males; ≥88 cm in females)
• Physical inactivity 
• Advancing age (≥55 for males; ≥65 for females)

Figure 1 Cardiovascular risk factors – a list
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Health Services’ Department of Family Medicine
in Haifa, five family physicians decided to
implement the approach in their clinics. These
were busy urban clinics serving a total of 7270
patients (ranging from 1074–1768 patients per
clinic) and normally offered 10 min appointments
for consultations. The implementation began in
April 2005. Each physician received a list of
patients who had one or more of the following
diagnoses in their problem lists: established CVD
(ischemic heart disease, cerebrovascular disease

and peripheral artery disease) or type 2 diabetes
or hypertension. The computerized medical
record has been in use in the Clalit Health Service
primary care system since 1997 and all clinical
records were computerized. A review of a patient
record took approximately 5 min and the process
of reviewing the records occupied roughly one
physician hour out of a full week’s schedule for
the duration of the study. The lengths of mon-
itoring cycles varied according to the number of
patients identified for each physician.

Figure 2 Monitoring protocol
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In May 2008, patient files were analyzed for
quality-of-care parameters relevant to cardiovas-
cular risk reduction. Quality-of-care parameters
were retrospectively recorded from two time
points: the last parameter available before 30
March, 2005 (T0), and the last parameter avail-
able between 1 April, 2005 and 1 May, 2007 (T1).

These included: blood pressure levels for
hypertensive patients and hypertensive patients
with diabetes, HbA1c for patients with diabetes,
LDL-cholesterol levels, the use of antithrombotic
medications, statins, b-blockers and ACE inhibi-
tors or angiotensin receptor blockers (ARBs)
when indicated. Data were analyzed using SPSS
14.0 software. The paired t-test was used to
compare continuous variables and McNemar’s
test to compare dichotomous variables between
two time points.

Results

Patient population
There were 1622 patients with established CVD

or type 2 diabetes mellitus or essential hyper-
tension (Table 1). The mean number identified at
each clinic was 324 (range 567–141). An average

of 1.6 monitoring cycles was completed for the
whole patient population. The degree of overlap
of CVD, diabetes and hypertension in the patient
population is shown in Figure 3.

Change in risk factor levels
The results for T0 and T1, along with the sig-

nificance of change, are presented in Tables 2 and
3. Patient compliance was good for the different
parameters measured: 84.8% for LDL-cholesterol
measurements in patients with CVD, 87.5% for
HbA1c measurements in patients with diabetes
mellitus and 81.3% for blood pressure measure-
ments in patients with hypertension (Table 2).

Figure 3 Disease overlap in the study population ad its effect on the number of reviews required to complete one
monitoring cycle. Prevalence (a) and (b) of cardiovascular disease, diabetes mellitus and hypertension in the study
population. Monitoring by seperate diseases would have required 2475 reviews. Monitoring at-risk patient required
only 1622 reviews, due to disease overlap reducing the number of reviews by 823 (33%). CVD-cardiovasular disease;
DM-diabetes mellitus; HTN-hypertension. Number represent patients

Table 1 Patient characteristics

Baseline characteristics Total number of patients 1622

Age Mean-69.71; median-72;
(SD-13.78)

Males/females – n (%) 782 (48.2%)/840 (51.8%)
Patients with CVD 660 (40.6)
Patients with diabetes 508 (31.3)
Patients with

hypertension
1307 (80.5)

CVD 5 cardiovascular disease.
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Table 2 Quality of care before (T0) and after (T1) implementation of screening and monitoring approach

Quality of care parameter Number T0 T1 Significance of
change T0–T1*

Systolic BP in hypertensive patients (mmHg, mean and SD) 1066 141.6 (SD19.8) 136.1 (SD 18.5) P , 0.0001
Diastolic BP in hypertensive patients (mmHg, mean and SD) 1063 79.8 (SD 9.9) 76.7 (SD 10.8) P , 0.0001
Systolic BP in hypertensive patients with diabetes (mmHg,

mean and SD)
277 145.0 (SD 21.8) 137.2 (SD 20.8) P , 0.0001

Diastolic BP in hypertensive patients with diabetes (mmHg,
mean and SD)

275 79.4 (SD 9.7) 74.9 (SD 11.3) P , 0.0001

HbA1c in patients with diabetes (%, mean and SD) 445 7.71 (SD 1.61) 7.37 (SD 1.42) P , 0.0001
LDL-cholesterol in patients with CVD (mg/dL (mmol/L), mean

and SD)
560 107.6 (5.97) (SD 31.0) 97.3 (5.40) (SD 31.1) P , 0.0001

LDL-cholesterol in patients with diabetes (mg/dL (mmol/L),
mean and SD)

455 107.3 (5.96) (SD 31.2) 93.5 (5.19) (SD 29.5) P , 0.0001

LDL-cholesterol (mg/dL (mmol/L), mean) in CVD patients who
did not receive statins at T0 but did receive statins at T1

107 120.52 (6.69) 94.95 (5.27) P , 0.001

LDL-cholesterol (mg/dL (mmol/L), mean) in diabetic patients
who did not receive statins at T0 but did receive statins at T1

128 116.58 (6.47) 94.25 (5.23) P , 0.001

Use of aspirin in patients with CVD (n) % 660 (439) 66.5 (467) 70.7 P , 0.006
b-Blockers in all patients (n) % 1622 (831) 51.3 (896) 55.3 P , 0.001
ACE inhibitors or ARBs in patients with CVD or diabetes (n) % 986 (622) 63.0 (668) 69.0 P , 0.005
ACE-inhibitors/ARBs in all patients (n) % 1622 (975) 60.1 (1069) 65.9 P , 0.001
Statins in patients with CVD (n) % 660 (395) 59.8 (492) 74.5 P , 0.005
Statins in patients with diabetes (n) % 508 (280) 55.0 (401) 78.6 P , 0.005

BP 5 blood pressure; HbA1c 5 hemoglobin A1c; LDL 5 low-density lipoprotein; CVD 5 cardiovascular disease; ARBs 5 angiotensin receptor
blockers; ACE 5 angiotensin converting enzyme.
*For paired test on those with both measurements.
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Average blood pressure decreased from 142/80
to 136/77 mmHg in hypertensive patients and
from 145/79 to 137/74 mmHg in hypertensive
patients with diabetes. The number of patients
with systolic blood pressure above 150 mmHg
decreased by 10.7%. Mean HbA1c in patients
with diabetes decreased from 7.71% to 7.37% and
the number of patients with HbA1c above 8%
also fell. LDL-cholesterol decreased from 107.6
(5.97 mmol/L) to 97.3 mg/dL (5.40 mmol/L) in
patients with CVD and from 107.3 (5.96 mmol/L)
to 93.5 mg/dL (5.19 mmol/L) in patients with
diabetes. A 9% decrease in the number of
patients with LDL cholesterol above 130 mg/dL
(7.22 mmol/L) was demonstrated.

Use of preventive medications
The percentage of patients with CVD receiving

aspirin increased by 4.2% (from 439/660 to 467/
660). The percentage of patients with CVD
receiving a statin increased by 14.1% (from 395/
660 to 496/660). The percentage of patients with
diabetes receiving a statin increased by 23.6%
(from 280/508 to 401/508), while the percentage
of all patients at risk of CVD receiving ACE-
inhibitors/ARBs increased by 5.8% (from 975/
1622–1069/1622). These increases were statisti-
cally significant.

Discussion

The ultimate goal of the SaM approach is the
delivery of appropriate interventions to patients
at cardiovascular risk, and the regulation of those
interventions over time. A pilot study demon-
strated that this goal is attainable with significant
improvement in risk factor levels and use of
indicated medications (Rabinowitz and Tamir,

2005). In this study, we demonstrated similar
results in a busy family practice setting in a much
larger high-risk population.

Significance of results

There are several points to be addressed under this
heading. The first is the reduction in risk factor
levels. The average reductions demonstrated were:
5.5 mmHg in systolic blood pressure in hypertensive
patients, 7.8 mmHg in systolic blood pressure in
hypertensive patients with diabetes, 0.34% percent
in HbA1c levels in patients with diabetes, 10.3 mg/
dL in LDL-cholesterol levels in patients with CVD
and 13.8 mg/dL in LDL-cholesterol levels in
patients with diabetes. The results were statistically
significant and the recommended target levels were
achieved in all groups, excluding the diabetic group,
which nevertheless reached 0.37% from the 7.0%
recommended target level.

Landmark trials such as the Systolic Hyperten-
sion in the Elderly Program (SHEP) study (SHEP
Cooperative Research Group, 1991) and the Sys-
tolic Hypertension in Europe (Syst-Eur) Study
(Staessen et al., 1997) have demonstrated significant
reductions in stroke and coronary events (approxi-
mately 30%), and heart failure (approximately
50%) with reductions of 10–12 mmHg in systolic
blood pressure. The antihypertensive and lipid-
lowering treatment to prevent heart attack trial
(ALLHAT Trial, 2002) with 42 418 high-risk
patients achieved similar results from a baseline
blood pressure of 146/84 mmHg.

The reductions demonstrated in our study were
somewhat lower (5.5 mmHg in systolic blood
pressure in hypertensive patients, 7.8 mmHg in
systolic blood pressure in hypertensive patients
with diabetes), but so were the baselines, with

Table 3 Percentage of patients with clearly elevated risk factor levels before (T0), and after (T1) implementation of
the screening and monitoring approach

Quality of care parameter T0 T1 Significance of
change T0–T1*

Hypertensive patients with systolic BP . 150 mmHg (n) % (404/1290) 31.3 (267/1290) 20.6 P , 0.001
Hypertensive patients with diastolic BP . 90 mmHg (n) % (240/1287) 18.6 (174/1287) 13.5 P , 0.001
Patients with LDL-cholesterol . 130 mg/dL (7.22 mmol/L) (n) % (386/1365) 28.2 (263/1365) 19.2 P , 0.001
Patients with diabetes with HbA1c . 8% (n) % (164/553) 29.6 (132/553) 23.8 P , 0.001

BP 5 blood pressure; LDL 5 low-density lipoprotein; HbA1c 5 hemoglobin A1c.

*For paired test on those with both measurements.
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mean readings of 142.6/79.8 mmHg and 145.0/
79.4 mmHg, respectively. The greater reduction in
blood pressure in the group of hypertensive
patients with diabetes is especially important
since tight blood pressure control in this group
significantly reduces cardiovascular morbidity
and mortality (UK Prospective Diabetes Study
Group, 1998). Tighter glycemic control reduces
risk for CVD. The United Kingdom Prospective
Diabetes Study (UKPDS), found that with each
1% reduction in HbA1c there was a 21% risk
reduction for each end point related to diabetes
(Stratton et al., 2000). The median HbA1c levels
achieved in the intensively treated group in the
UKPDS was 7.0%, but it is important to
remember that patients in this study were enrol-
led at diagnosis, whereas the HbA1c levels in our
population reflect diabetes of various durations.

Lowering cholesterol reduces risk for CVD.
LaRosa et al. (2005), in the discussion section of
their study on intensive lipid lowering in patients
with stable coronary artery disease, plot CVD event
rates against LDL-cholesterol levels in major sec-
ondary prevention studies that used statins. It was
clearly demonstrated that CVD events declined
continuously as LDL levels dropped from 160 mg/
dL (8.88 mmol/L) down to a level of 70 mg/dL
(3.88 mmol/L) (LaRosa et al., 2005). The decline in
LDL levels in our study fell along this continuum.

The second important finding is the increase in
the use of medications for CVD prevention.
Major trials have demonstrated the impact of
aspirin, b-blockers, ACE inhibitors and statins on
CVD morbidity and mortality. Aspirin reduced
vascular mortality by 15% and CVD events by
30% in patients with CVD (Antiplatelet Trialists’
Collaboration, 1994). An ACE inhibitor was
shown to reduce CVD death, myocardial infarc-
tion or stroke by 22% in patients with CVD
without left ventricular systolic dysfunction, or
with diabetes and one additional risk factor
(Yusuf et al., 2000). Statins reduced mortality in
several well known large studies by more than
30% in patients with CVD (Scandinavian Sim-
vastatin Survival Study (4S), 1994; Sacks et al.,
1996; Long-Term Intervention with Pravastatin in
Ischemic Disease Study Group, 1998) and in
patients with CVD and/or diabetes (Heart Pro-
tection Study Collaborative Group, 2002). An
overview of randomized trials from Journal of the
American Medical Association (Hebert et al.,

1997) performed by Bandolier (Bandolier, 1998),
found an number needed to treat (NNT) of 35 for
primary prevention with statins to prevent stroke,
myocardial infarction or death, and an NNT of 11
for secondary prevention.

Significant increases in the use of these specific
classes of medications were achieved in our study
population. It is noteworthy that 107 CVD
patients and 128 patients with diabetes, who did
not receive a statin at T0, received a statin at T1.
In these groups, LDL-cholesterol levels were
clearly above target and dropped by more than
20 mg/dL to target levels at T1 (Table 2). This is
important in our view, because it indicates that
the SaM approach, by ensuring that records are
reviewed independently of the patient’s visits to
the clinic, identifies groups of untreated patients
for whom treatment is clearly indicated.

Third, it is important to understand, that the
effects of the above evidence-based interventions
are synergistic. Combinations of statins, aspirin
and b-blockers achieved an 83% reduction in all-
cause mortality in patients with ischemic heart
disease in a large British Open Prospective
Cohort Study (Hippisley-Cox and Coupland,
2005), and statins, b-blockers, aspirin, and ACE
inhibitors were found to be associated with a
reduction in long-term mortality in patients with
peripheral vascular disease (Feringa et al., 2006).

A final point regarding the results is that in our
study some of the parameters were not severely
elevated when measured at baseline. The fact that
significant improvement was still achieved in
these parameters signifies that even greater
improvements can be expected when applying the
SaM approach to a population with poorer base-
line parameters, as demonstrated in the sub-
groups of our study (Table 3).

The SaM approach in context of previous
multiple-intervention efforts

The majority of CVD prevention trials have
focused on single interventions (SHEP, 1991;
ATC, 1994; 4S, 1994; Sacks et al., 1996; Staessen
et al., 1997; UKPDS, 1998; LIPID, 1998; HPS,
2002), but as has been suggested, greater benefit
my result from a coordinated approach. The
United Kingdom National Health Service pay for
performance program is an example of a national-
scale effort to increase performance against 146
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clinical quality indicators, which include indica-
tors relevant to CVD prevention. Approximately
80% of patients with hypertension and a similar
percentage of patients with coronary artery dis-
ease were reported to have achieved target blood
pressure levels (Doran et al., 2006). The evidence
on the impact of the scheme is however mixed
because a recent review found significant short-
term improvements in aspects of CVD that were
linked to incentives, but a decline in aspects that
were not. This suggests that efforts to reward
preventive medicine need to be carefully targeted
if they are not to have adverse effects on other
aspects of care (Campbell et al., 2009).

A few trials have assessed the effect of multiple
risk factor modification in subsets of patients.
For example, a community-based multiple risk
factor intervention on cardiovascular risk in black
families with a history of premature coronary
disease yielded decreases in blood pressure and
LDL-cholesterol levels (Becker et al., 2005). An
intensified multifactoral intervention – with tight
glucose regulation and the use of renin-angio-
tensin system blockers, aspirin and lipid-lowering
agents – reduced mortality from CVD among
patients with type 2 diabetes mellitus and micro-
albuminuria (Gaede et al., 2008). Combination
drug regimens have also been assessed in subsets
of patients as described above (Hippisley-Cox and
Coupland, 2005; Feringa et al., 2006). National and
international surveys of risk factor management are
periodically performed (EUROASPIRE II Study
Group, 2001; Stafford and Radley, 2003). The sig-
nificant results of these multiple intervention trials
emphasize the need for a comprehensive approach
to CVD prevention such as the one presented here.

Limitations
Limitations of both the approach developed

and the study of its impact need to be addressed.
A limitation of the SaM approach is that initial
identification of at-risk patients is potentially
limited by the accuracy of existing risk factor
documentation, an inevitable situation brought
about by the fact that one has to start from
somewhere. However, it should be remembered
that cardiovascular risk factors tend to aggregate
in at-risk patients, and that the SaM approach
includes a search for all major cardiovascular risk
factors in each patient in each monitoring cycle.

Thus identification of a patient by a single risk
factor should lead to the unmasking of others in
the same patient.

The limitations of the study are that it com-
pares parameters before and after the interven-
tion and lacks a control group. As such, some of
the changes may have occurred anyway over time.
An economic evaluation for possible increases in
laboratory-associated costs was not performed.
The significance of the improvements, however,
and the achievement of target-level ranges are
noteworthy, especially when compared to surveys
from the USA, Britain and Europe (Querashi,
et al., 2001; Brady et al., 2001; EUROASPIRE II
Study Group, 2001; Stafford and Radley, 2003).

Future directions and challenges
It is our opinion that the main challenge for

CVD prevention is the integration of methods
such as the SaM approach into routine primary
care. This means that the records of at-risk
patients should be periodically reviewed, inde-
pendently of patient visits to the clinic, for the
presence of all major cardiovascular risk factors,
the degree of risk factor control and the use of
interventions for CVD prevention.

A wider implementation of such an approach
depends on support at the educational, organiza-
tional and technological levels. At the educational
level, especially in primary care, a comprehensive
approach to CVD prevention should be empha-
sized. Recommended target levels and medications
may change, but the necessity for a comprehensive
approach will not. At the health system level, an
incentive could include a reimbursed weekly hour
for using an approach such as ours on an agreed
number of patients. At the clinic level, one way of
facilitating CVD prevention in primary care is
through the use of non-physician personnel such as
nurses or administrators with degrees of autonomy
ranging from coordinating appointments for
laboratory tests and physical measurements, to
working as a case manager trained in comprehen-
sive CVD prevention. At the technological level,
computerized tools that are interfaced into the
electronic medical record, are already in use and
could be improved further (Sequist et al., 2005). By
employing them methodically as part of an ongoing
clinician-driven approach, their potential could be
more fully realized.
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