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Aim: To investigate whether general practitioners (GPs) in countries with different levels

of cardiovascular risk would make different risk estimates and choices about lipid-low-

ering treatment when assessing the same patients. Background: Primary prevention of

coronary heart disease should be based on the quantitative assessment of an individual’s

absolute risk. Risk-scoring charts have been developed, but in clinical practice risk esti-

mates are often made on a subjective basis. Methods: Mail survey: Nine written case

simulations of four cases rated by the Framingham equations as high risk, and five rated

as low-risk were mailed to 90 randomly selected GPs in Stockholm, as a high-risk area,

and 90 in Sicily as a low-risk area. GPs were asked to estimate the 10-year coronary risk

and to decide whether to start a lipid-lowering drug treatment. Findings: Overall risk

estimate was lower in Stockholm than in Sicily for both high-risk cases (median 20.8;

interquartile range (IQR) 13.5–30.0 versus 29.1; IQR 21.8–30.6; P 5 0.033) and low-risk

cases (6.4; IQR 2.2–9.6 versus 8.5; IQR 6.0–14.5; P 5 0.006). Swedish GPs were less likely

than Sicilian GPs to choose to treat when their estimate of risk was above the recom-

mended cut-off limit for treatment, both for the entire group (means of GPs’ decision

proportions: 0.64 (0.45) and 0.92 (0.24), respectively, P 5 0.001) and for high-risk cases

(0.65 (0.45) and 0.93 (0.23), P 5 0.001). Conclusions: The cardiovascular risk level in the

general population influences GPs’ evaluations of risk and subsequent decisions to start

treatment. GPs’ risk estimates seem to be inversely related to the general population risk

level, and may lead to inappropriate over- or under-treatment of patients.
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Introduction

Guidelines for the primary prevention of coronary
heart disease (CHD) are based on the assessment

of an individual’s absolute risk of developing CHD
rather than the value of any single risk factor
(Grundy et al., 1999; Jackson, 2000). These guide-
lines encourage quantitative risk assessment and
suggest that preventive treatment should be con-
sidered if the patient’s absolute risk exceeds a
certain cut-off point. Therefore, a crucial task for
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clinicians involved in cardiovascular prevention
is combining quantitative risk assessment with
decisions about whether or not to treat individual
patients. The effectiveness of drug treatment
recommendations depends on the accuracy with
which the clinician can estimate CHD risk in
individual patients.

The most widely used algorithms for the assess-
ment of CHD risk are based on equations derived
from the Framingham Heart Study (Anderson,
1991). However, questions have been raised about
the usefulness of these equations as a practical
clinical tool for primary prevention. Equations
based on Framingham data tend to overestimate
the true cardiovascular risk in low-risk popula-
tions and underestimate it in high-risk populations
(Menotti et al., 2000a; Empana et al., 2003; Brindle
et al., 2006), which may lead to inappropriate
treatment decisions. Therefore, a risk-scoring sys-
tem based on a large pool of European data sets
(SCORE), which includes separate equations for
high- and low-risk regions, has been adopted in
Sweden (Conroy et al., 2003), and a system based
on national data (CUORE) has been developed in
Italy (Giampaoli et al., 2004).

There is evidence that risk estimation tools, such
as charts or computer programs, are used rarely in
clinical practice (Frolkis et al., 1998; Hickling et al.,
2005; Mosca et al., 2005; Van Wyk et al., 2005).
Judgements tend to be intuitive or subjective.
Doctors’ intuitive risk estimates have been shown
to deviate systematically from calculations derived
from risk equations based on epidemiological data.
Some studies using simulated patient cases show
that general practitioners (GPs) overestimate the
absolute risk when it is low (Grover et al., 1995;
Friedman et al., 1996), while other studies show an
underestimation of the risk, especially when it is
high (Meland, 1994; Backlund et al., 2004). This
is consistent with the observation that in primary
and secondary prevention lipid-lowering treatment
is often inappropriate, leading to underuse or
overuse of statins (McBride et al., 1998; Abookire
et al., 2001; Tonstad et al., 2004). Difficulties in
assessing the risk may be behind the deviation
from guidelines and may influence the physician’s
decision about treatment. Furthermore, some
studies have shown that factors that are not directly
related to the actual risk of the patient may influ-
ence risk management practices. For example,
women (Kim et al., 2003), older individuals (Ko

et al., 2004), and patients with multiple chronic
conditions (Redelmeier et al., 1998) have been
shown to receive suboptimal cardiovascular pre-
ventive care.

The possible influence of the average risk level
in a particular population on the doctors’ per-
ceptions of CHD risk levels has not been directly
investigated. Variations in mean levels of cardio-
vascular risk factors and cardiovascular disease
mortality across European regions have been
described (Murray and Lopez, 1997; Sans et al.,
1997; Menotti et al., 2000a; 2000b; Houterman
et al., 2002; Levi et al., 2002; Conroy et al., 2003).
In this study, we aimed to assess whether GPs in
a high CHD risk country in northern Europe and
in a low-risk country in southern Europe, give
different estimations of cardiovascular risk and
recommendations regarding lipid-lowering treat-
ment for the same series of patient cases. Some
evidence suggest that the decision to start cardio-
vascular therapies is dependent on patients’
baseline cardiovascular risk (Backlund et al.,
2000; Alter et al., 2004). If physicians are appro-
priately attuned to the risk profiles of their
patients, it might be assumed that patients at
highest baseline risk will be investigated and
treated more aggressively. Our hypothesis was
that the GPs’ risk estimates would be attuned to
the population risk level in a comparison between
the high- and the low-risk country. As a con-
sequence, the mean risk estimate would be higher
in the high-risk country and at least as many cases
would be selected for treatment in the high-risk
country as in the low-risk country. The rationale
for this should be a combination of clinical
experience from the outcomes of patients with
different patterns of risk factors, knowledge from
the literature of the different risk levels in dif-
ferent countries, and also experience from using
the recent and more correct risk-estimating tools.
We also wished to investigate the correspondence
between treatment decisions and the Framingham
risk levels of the cases. The Framingham cut-off
of the risk of developing CHD within 10 years is
20%, which is a cost-effective level for statin
treatment and is currently recommended as a
threshold for intensified risk factor intervention
(Wood et al., 1998). The study also aimed to
estimate the extent to which a subjective risk
estimate of 20% was actually used as the criterion
to recommend drug treatment.
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We therefore investigated (a) the risk estimates
and treatment decisions of GPs in two countries
with known high and low cardiovascular risk; (b)
the correspondence between subjective risk esti-
mates and treatment decisions on the one hand
and Framingham-derived risk estimates and
recommended decisions on the other; and (c) the
correspondence between doctors’ own risk esti-
mates and treatment decisions.

Methods

Setting
The study was conducted in Stockholm,

Sweden, which is part of northern Europe and
represents a high cardiovascular risk area (Sans
et al., 1997; Conroy et al., 2003), and in Sicily (the
Caltanissetta, Enna, and Agrigento districts),
which is part of southern Europe and represents a
low cardiovascular risk area (Menotti et al.,
2000b; Levi et al., 2002). The populations of the
two areas are 1 212 000 and 870 000, respectively.

Design
The study was a cross-sectional survey. A

questionnaire relating to nine clinical cases was
mailed to 180 GPs (90 in each area) in October
2005, with a written reminder sent within two
weeks. All GPs received the same set of nine

cases in the same order. Physicians were asked to
estimate the risk of CHD within 10 years on a
visual analogue scale (VAS) between 0% and
100% without using a risk table or any other
decision support. The risk categories currently
indicated in the Framingham-based tables (low
,5%, mild 5–10%, moderate 10–20%, high
20–40%, and very high risk .40%) were pro-
vided as anchorage points within the scale. We
chose the older Framingham risk equation
because it is the most widely used method for the
assessment of cardiovascular risk, on which most
other risk prediction methods are based (Wood
et al., 1998; Jones et al., 2001). Although recent
risk equations have been published in Sweden
and Italy, they differ regarding the risk events
chosen as endpoints. Sweden has adopted the
SCORE system (Conroy et al., 2003), which esti-
mates 10-year total cardiovascular risk, defined as
fatal coronary and non-coronary cardiovascular
events. Meanwhile, risk charts published in Italy
take the first major fatal or non-fatal cardiovas-
cular event as the endpoint (Giampaoli et al.,
2004). These two methods are neither comparable
nor used for reference in both countries.

For each case, doctors were asked to specify
whether they would recommend a pharmaco-
logical lipid-lowering treatment for the patient,
assuming that lifestyle interventions had been
tried for at least six months (Figure 1 provides an

Case 1. The patient is a 53-year-old man with no history of previous cardiovascular disease or
diabetes. Non–smoker. Systolic blood pressure 140 mmHg. Recent cholesterol value is 270 mg/dL
(7 mmol/L).

Mark with a cross on the line your estimate of his risk to have coronary heart disease within 10
years.

Very Low     Moderate High Very high
low

       I       I             I       I            

0%   5%   10%  20% 40%   100%

Would you recommend a lipid–lowering drug in this case?

Yes No

Figure 1 Example of a case description
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example of a case). The questionnaire asked for
participants’ age and sex, but were anonymous to
increase the likelihood that answers would be
given without the use of risk tables or other
decision supports.

Sample
A random sample of 90 GPs was drawn from

each local database of healthcare professionals,
which comprised 828 GPs in Stockholm and 732
GPs in the Sicilian study area. To enter the
research study, physicians had to be Family
Medicine specialists in Stockholm and board
certified in Sicily.

Clinical cases
Each GP was presented with nine patient cases

with a combination of the variables included in
the Framingham risk tables: age, sex, systolic
blood pressure, cholesterol, and smoking. No
patient had a history of cardiovascular disease or
diabetes, as risk assessment is not relevant for
patients with such conditions, and no patient had
systolic blood pressure of above 160 mmHg, since
higher values might have caused the doctors to
consider the treatment of hypertension more
relevant than the treatment of hypercholester-
olemia. The cases were constructed so that the
resulting 10-year risk of a fatal or non-fatal cor-
onary event, based on the Framingham equation
(Anderson, 1991), was composed of a spectrum of
high- to low-risk patients. According to this equa-
tion, a 10-year absolute CHD risk of 20% or more
is the threshold for pharmacological lipid-lowering
treatment. Therefore, 20% was the cut-off level
when defining high- and low-risk cases in the
Results section. The calculated Framingham
median score for all cases was 17.0 (range 3–45),
for the four high-risk cases 30.5 (range 27–45), and
for the five low-risk cases it was 15.0 (range 3–17).

To minimize the risk of an anchorage effect
(Tversky and Kahneman, 1974), we opened the
questionnaire with the medium-risk case; the
following cases were randomly ordered.

A summary of the nine cases presented to the
doctors is shown in Figure 2.

Statistical analysis
Summary measures for normally distributed

continuous variables are given as means (SD) and

for others as medians (interquartile range).
Categorical variables are presented as percen-
tages. The statistical significance of the differ-
ences between Stockholm and Sicily was tested
with the independent two-sample t-test or Mann–
Whitney rank sum test. Multiple linear regression
analysis was used to identify independent pre-
dictors of risk estimate and decision to start
treatment, with risk estimate and proportion of
decisions to treat as dependent variables, and sex
and age as independent variables.

We used Minitab (version 13) for statistical
analysis.

Results

General data
Thirty-eight doctors (42.2%) answered the

questionnaire in Stockholm (median age 54 years,
range 43–65) and the same number in Sicily
(median age 51 years, range 42–70), respectively.
There were more men among GPs in Sicily
(76.3%) than in Stockholm (39.5%). Risk esti-
mate and proportion of decisions to treat were
not significantly related to the doctor’s age or sex
according to the regression analysis.

Ratings
GPs’ risk estimates for each case are shown in

Figure 2 as box-plots. The inter-individual differ-
ences within each group in rating risk were large,
and in both groups the ratings were in general
lower than the Framingham-derived estimates.
The risk estimates for each of the nine cases are
shown in Table 1 as medians.

The median ratings, one for each GP across the
nine cases, were calculated and compared
between the two groups of doctors (Table 2).
Overall risk estimates did not differ significantly.
However, when the cases were divided according
to their actual Framingham risk level into four
high-risk cases and five low-risk cases and ana-
lysed separately, estimates from Stockholm were
significantly lower for both high- and low-risk
cases.

The concordance of GPs’ risk estimates to the
calculated Framingham risk, defined as the mean
value of the proportions of each GP’s risk esti-
mates above 20% when the actual Framingham
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risk was above 20%, and each GP’s risk estimates
below 20% when the actual Framingham risk was
below 20%, was significantly lower in Stockholm
than in Sicily for both the entire group of cases
(0.73 (0.17) and 0.84 (0.13), respectively,
P 5 0.006) and the high-risk cases subgroup (0.53
(0.42) and 0.76 (0.27), respectively, P 5 0.007).

The difference was not statistically significant for
the low-risk group.

Decisions
Table 3 shows the mean values of the propor-

tions of GPs’ decisions to start pharmacological
treatment, calculated as the number of ‘yes’
decisions divided by the total number of decisions
for each GP. These were higher in Sicily than in
Sweden, but the difference was not statistically
significant in the entire group or in the high- and
low-risk subgroups.

Relation between estimates and decisions
Compared to Sicilian GPs, Swedish GPs less

often decided to start pharmacological treatment
when their estimated risk was above the cut-
off limit of 20% (Table 4). The difference was
statistically significant for the entire group of
cases and for high-risk cases, but there was no
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Summary of the nine cases 
age 53 39 68 41 70 59 60 52 51
sex M M M M M MFF F
smoker no no no no noyes yes yes yes
SBP 140 130 140 140 160 160 145 125 120
cholesterol 

mml/L 7.0 6.4 8.0 6.1 7.8 8.0 7.2 7.2 7.9
Framingham

risk level 17 3 28 8 45 27 33 16 15

987654321
p 0.019 n.s. n.s. n.s. n.s. n.s.0.036 0.016 0.003

case number

Figure 2 Boxplot of doctors’ risk estimate in Stockholm (filled bars) and Sicily (empty bars) and summary of the nine
cases in the order they were presented to the doctors, along with the calculated Framingham risk level for each case
(dashed lines). The bottom of the boxes are at the first quartile, the top at the third quartile, and the continuous lines
across the boxes are at the median value. The whiskers are drawn to the highest and lowest values that are not
considered as outliers. Outliers, marked with asterisks, are estimates outside these limits

Table 1 Risk estimates for each case

Stockholm Sicily P

Case 1 7.7 (3.5–11.9) 10.3 (7.7–15.1) 0.019
Case 2 2.6 (1.3–4.6) 3.0 (2.4–7.2) 0.103
Case 3 20.9 (13.3–30.5) 24.8 (14.5–30.3) 0.592
Case 4 3.5 (1.7–8.4) 7.8 (3.9–8.6) 0.036
Case 5 29.6 (18.2–44.0) 30.6 (29.5–55.1) 0.093
Case 6 20.0 (9.7–29.2) 25.4 (16.2–30.9) 0.060
Case 7 16.7 (12.7–29.2) 26.7 (18.8–31.0) 0.016
Case 8 10.9 (3.9–19.2) 13.3 (7.9–15.7) 0.675
Case 9 7.7 (2.6–12.3) 14.5 (7.9–16.0) 0.003

Data are expressed as medians (interquartile range).
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significant difference when the estimated risk was
below 20%.

Discussion

This study demonstrates that two groups of GPs
from areas with different cardiovascular risk
levels, Sweden and Sicily, make different cardio-
vascular risk estimates when assessing the same
set of clinical cases.

We found that the GPs’ estimates were lower in
Stockholm than in Sicily, which was contrary to
our hypothesis. Current guidelines recommend
starting treatment on the basis of global risk
rather than single risk factors, but the influence of
the risk level in the overall population on a GP’s
risk estimate for a single patient has received
little attention. It is generally assumed that GPs
are attuned to the risk level in their country and

judge accordingly. Thus a patient with a certain
pattern of risk factors should be correctly judged
as having a higher risk by Swedish doctors than
the corresponding patient in a Sicilian context.
However, our findings support a different line of
thinking in accordance with the demonstrated
relativism of judgments in everyday life (Parducci,
1968). When the background risk of the population
is high, a subject with a high absolute risk level is
perceived as having a medium risk. Conversely, a
subject with the same risk pattern in a low-risk
population will be considered as very high risk. We
suggest that the different background cardiovas-
cular risk in the two populations leads to the
underestimation of actual cardiovascular risk of a
patient in Sweden and to the overestimation in
Sicily. The differences in risk estimate reflect the
differences in the population cardiovascular risk
profile between the two countries.

Table 2 Risk estimates for the entire group of cases, high- and low-risk cases

Stockholm (n 5 38) Sicily (n 5 38) P

All cases 12.9 (5.8–18.7) 14.5 (10.3–16.3) 0.240
High-risk cases (.20%) 20.8 (13.5–30.0) 29.1 (21.8–30.6) 0.033
Low-risk cases (,20%) 6.4 (2.2–9.6) 8.5 (6.0–14.5) 0.006

Data are expressed as medians (interquartile range).

Table 3 GPs’ decisions to treat for the entire group of cases, high- and low-risk cases

Stockholm (n 5 38) Sicily (n 5 38) P

All cases 0.46 (0.20) 0.54 (0.22) 0.106
High-risk cases (.20%) 0.82 (0.26) 0.88 (0.25) 0.271
Low-risk cases (,20%) 0.18 (0.23) 0.27 (0.29) 0.158

Data are expressed as means (SD) of GPs’ proportions to treat.

Table 4 Relation between GPs’ risk estimate and decision to start treatment

Stockholm (n 5 38) Sicily (n 5 38) P

All cases
GPs estimate . 20% 0.64 (0.45) 0.92 (0.24) 0.001
GPs estimate , 20% 0.25 (0.23) 0.27 (0.28) 0.741

High-risk cases
GPs estimate . 20% 0.65 (0.45) 0.93 (0.23) 0.001
GPs estimate , 20% 0.72 (0.32) 0.76 (0.42) 0.731

Low-risk cases
GPs estimate . 20% 0.69 (0.46) 0.92 (0.23) 0.207
GPs estimate , 20% 0.10 (0.18) 0.20 (0.28) 0.087

Data are expressed as means (SD) of GPs’ estimate proportions.
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Sicilian doctors estimate closer to Framingham
values and they appear to use the 20% risk level
as a criterion for treatment decision to a greater
extent than Swedish doctors. This could be in part
because they are more familiar with risk esti-
mates; statins are free of charge in this region for
patients with an absolute cardiovascular risk of
above 20%, calculated with the national risk
charts. A rule such as this may induce doctors to
raise the risk estimate to the desired 20% level.

Our results are in line with a previous study
that demonstrated that Swedish GPs under-
estimate the risk for high- and moderate-risk
patients (Backlund et al., 2004).

When we investigated the relation between
subjective risk estimates and decisions to treat
with respect to the cut-off level of 20%, we found
that GPs in Stockholm were less likely than GPs
in Sicily to start treatment when their risk esti-
mate was above 20%. Therefore, Swedish GPs
tend to under-treat both through underestimation
of the risk and reluctance to treat even when their
own risk estimate is above 20%.

In this latter situation, reluctance to treat may
be due to the lack of awareness of 20% as a
recommended cut-off point to start treatment.
Also, there seems to be some perception of the
risk level of a specific case compared to that of
the population, which may influence the decision
to treat, independent of the quantitative estimate.
Due to the doctors’ perception of the high back-
ground cardiovascular risk in the population,
even a patient with a subjective risk estimate well
above 20% may not be considered as a candidate
for pharmacological treatment. This could have
important implications in clinical practice. Sub-
jects who are at high risk may not reach the
threshold for treatment and thus lack appropriate
drug therapy. This result is consistent with our
previous finding that pharmacological interven-
tion tends to be started at higher levels of cho-
lesterol in Stockholm than in Sicily (Danielsson
et al., 1998). Finally, the reluctance to treat may
reflect disagreement with the guidelines. Regard-
less of the reasons, the implication should be
encouraging the use of objective risk estimation
tools and to improve doctors’ education to iden-
tify subjects for whom the benefits of lipid-lower-
ing drugs are documented.

Our study has some limitations. Firstly, the
GPs’ estimates might have been influenced by the

structure of the clinical cases, which was limited to
a few variables and might not reflect real-life
practice. Because all doctors faced the same cases,
however, valid comparisons can still be made.
Furthermore, the use of clinical vignettes to mea-
sure the quality of physicians’ practice has been
shown to have a rather good validity (Kelly et al.,
2002; Peabody et al., 2004). Nonetheless, physi-
cians may respond to clinical vignettes in an ideal
fashion that differs from their usual practice. Sec-
ondly, the moderate response rate we observed
was a possible source of bias, although this rate is
not unusual for a mail survey (Friedman et al.,
1996). Thirdly, we cannot exclude the possibility
that some GPs used risk tables in their risk esti-
mate and treatment decisions. However, a recent
European survey showed that the proportion of
doctors using risk calculator charts is only 13%
(Hobbs and Erhardt, 2002). In Italy, the main use
of risk charts is for economical reasons, as statins
are free of charge when the calculated cardiovas-
cular risk of the patient is above 20%.

In conclusion, we found that GPs’ cardiovas-
cular risk estimates and pharmacological lipid-
lowering treatment recommendations in a high
cardiovascular risk country in northern Europe
differ from those made in a low-risk country in
southern Europe, for the same series of patient
cases.

Our results provide evidence that the average
cardiovascular risk in the general population
influences the GPs’ perception of cardiovascular
risk in a single patient. The GPs’ risk estimates
seem to be inversely related to the background
risk of the population. This has practical impli-
cations. In high-risk populations, true cardiovas-
cular risk is likely to be underestimated, and high-
risk individuals may not receive appropriate drug
treatment. Conversely, overestimation of true risk
in low-risk populations may lead to drug treat-
ment overuse.

These results are unexpected and contrary to
our hypothesis that the GPs’ risk estimates would
be higher in the high-risk country.

Moreover, our results also give some informa-
tion about the prescription attitude, which is not
related to the actual risk of the patient, but may
instead result from the doctors’ perceived risk.

Further studies in more areas with different risk
levels might be useful in testing our tentative
hypothesis of an inverse relation between doctors’
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risk judgements and the background risk in the
population.

Knowledge of such differences may allow risk
scores to be a more effective clinical tool.
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