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Background In 2003, a new risk function for cardiovascular risk in clinical practice was developed by the SCORE project

group. The aim of this paper was to evaluate the predictive accuracy of the SCORE in a large Austrian population.

Design A prospective, multicentre, longitudinal linkage project.

Methods Using the ‘SCORE risk function for low-risk regions’, we calculated the risk of death from cardiovascular and

coronary heart disease events over a 10-year period for 44 649 participants aged 40–65 years in the Vorarlberg Health

Monitoring and Promotion Programme (VHM&PP). The predicted risks were compared with the 95% confidence intervals

(CI) of the observed events.

Results We observed a total of 487 deaths (1.1%; 95% CI 1.0–1.2) for all cardiovascular disease within 10 years, 371 (1.8%;

95% CI 1.6–2.0) in men and 116 (0.5%; 95% CI 0.4–0.6) in women. The SCORE function overestimated cardiovascular

mortality and predicted 666 (1.5%) events, 444 (2.2%) in men and 222 (0.9%) in women. Receiver operating characteristics

analyses revealed area under the curve values of 0.76 (95% CI 0.74–0.79) for men and 0.78 (95% CI 0.74–0.82) for women.

Multivariable analyses showed that obesity (in men only) increased levels of glucose, gamma-glutamyl transferase,

triglycerides (in women only), and blue-collar job status (in women only) significantly contributed to the SCORE as

additional independent risk factors.

Conclusion Although the SCORE overpredicted the mortality pattern in the cohort as a whole, its predictive ability at

the individual level still demonstrates a potentially widespread utility in clinical practice. Eur J Cardiovasc Prev Rehabil
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Introduction
Cardiovascular disease (CVD) is the major cause of

premature death in European populations; it is an

important source of disability and contributes in large

part to the escalating costs of healthcare. The mass

occurrence of CVD relates strongly to lifestyles and

modifiable physiological factors. Risk factor modifications

have been unequivocally shown to reduce mortality and

morbidity, especially in individuals with either unrecog-

nized or recognized CVD [1].

The development of CVD is strongly related to lifestyle

characteristics and associated risk factors. These char-

acteristics are largely determined by social and cultural

factors, and are therefore modifiable [2]. Overweight,

elevated blood pressure, blood lipids, and lack of physical

activity are well-established risk factors. Recent studies

showed that the major risk factors (high blood pressure,

high blood cholesterol level, and smoking) are important,
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both in men and in women [3]. There is scientific

evidence that lifestyle modification and risk factor

reduction can retard the development of CVD before

and after the occurrence of a clinical event [4,5].

The striking and essentially epidemic patterns of CVD,

over the past half century in particular, present a major

public health challenge, in both explanatory and inter-

vention terms [6,7]. Therefore, the need for effective

preventative strategies against CVD has become urgent.

The ultimate public health goal is the reduction of

population risk, and as most of the population in

most countries is not at the optimal risk level, it follows

that the majority of prevention and control resources

should be directed towards this goal in the entire

population [8].

To provide an appropriate level of treatment for each risk

factor, an essential first step is to judge the individual’s

level of absolute CVD risk. Although this is now generally

accepted, the proposed methods diverge widely. Efforts

have been made in current years to use data from

prospective epidemiological studies such as the Framing-

ham Study [9,10] or the Münster Heart Study (PRO-

CAM) [11] to identify independent CVD risk factors, and

to assess their relative importance by means of mathe-

matical modelling. Risk functions such as those men-

tioned estimate absolute risks, for example, of death

within 10 years from CVD, and they are promoted for

wide use in primary prevention through paper-based risk

charts or computer-assisted calculators.

The Framingham algorithm for the prediction of first

events includes as independent variables sex, age, total

cholesterol/high-density lipoprotein (HDL) ratio, systolic

blood pressure, left ventricular hypertrophy, diabetes

mellitus, and smoking. The PROCAM algorithm was also

designed for the prediction of first events and takes into

account 10 independent risk variables: sex, age, smoking

history, personal history of angina pectoris, the presence

or absence of a family history of myocardial infarction,

systolic blood pressure, low-density lipoprotein (LDL)-

cholesterol, HDL-cholesterol, triglycerides, and the

presence or absence of diabetes.

In 2003, a new risk scoring system for cardiovascular risk

in clinical practice was developed by the SCORE project

group [12], who assembled a pool of datasets from 12

European cohort studies in order to calculate separate

risk functions for high- and low-risk regions of Europe. In

contrast to the previously mentioned risk functions, the

SCORE predicts the individual’s absolute risk of fatal

events only. In addition, the risk estimation is based on a

smaller number of risk factors, namely sex, age, smoking,

systolic blood pressure, and either total cholesterol or the

cholesterol/HDL ratio.

The Vorarlberg Health Monitoring and Promotion Pro-

gramme (VHM&PP) [13–17] in Austria is a large-scale

longitudinal database consisting of repeatedly measured

risk factors linked to disease-specific mortality outcomes.

Participants are free-living citizens across the adult age

spectrum (20–95 years), and both sexes are represented.

The VHM&PP is based on Austrian general health

examinations that have been documented prospectively

in the province of Vorarlberg since 1985. From the outset,

this ongoing extensive risk factor surveillance and

treatment referral programme has comprised medical

examinations of more than two-thirds of the entire

population of this province. For the current calculations,

a self-selected sample of 20 168 male and 24 481 female

participants of the VHM&PP was used. This sample

comprises all participants aged 40–65 years examined

between 1985 and 1991 with informed consent, complete

risk factors, and a minimum follow-up of 10 years with

regard to CVD mortality.

The primary aim of this paper was to evaluate the

predictive accuracy of the ‘SCORE risk function for low-

risk regions’ in this prospectively observed population. Is

the SCORE, although it comprises only three risk factors,

namely total cholesterol, systolic blood pressure, and

smoking, an appropriate instrument for risk estimation in

clinical practice at the level of primary care? A secondary

aim was to identify additional independent risk factors

that significantly contribute to the SCORE and improve

its performance in this large population sample.

Methods
Study design

The study design of the VHM&PP was a prospective,

multicentre, longitudinal linkage project with up to 17

years of follow-up.

Study population

A total of 166 510 individuals participated in the

VHM&PP between 1985 and 2001. For the current study

44 649 participants (20 168 men and 24 481 women) were

followed-up for at least 10 years and had complete risk

factor data (in order to calculate the SCORE). The

participants’ age range was between 40 and 65 years, with

a mean age of 51 years (SD 7) for both men and women.

Participation with regard to the total population was

approximately 43% for men and 53% for women.

Informed consent to store and process the data was

obtained from all participants at each examination

timepoint. To ensure a 10-year follow-up only individuals

examined between 1985 and 1991 were included. The

cause and date of death information was certified by 31

December 2001.

In total, 2578 individuals (1622 men and 956 women)

died in the course of up to 18 years of follow-up.
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However, analyses were restricted to fatal cardiovascular

events that happened within 10 years of follow-up. A total

of 487 individuals (371 men and 116 women) died from

CVD within this period (mean age at the time of

examination was 56.5 ± 6.5 years for men and 58.0 ± 5.9

years for women).

Measurements

The VHM&PP participants underwent unequal numbers

of repeated examinations, ranging from one up to 14

visits. For this current study, only the first visit was taken,

covering the period from 1985 to 1991. The examinations

were performed in a standardized way by trained general

practitioners and internists, and included a physical

examination and the recording of sociodemographic

information. The physical examination included a fasting

blood sample and measurements of height, weight, and

blood pressure. Systolic and diastolic blood pressure were

measured twice with a mercury sphygmomanometer in

the sitting position (conventional auscultatory method).

Total cholesterol, triglycerides, gamma-glutamyl transfer-

ase (GGT), and blood glucose were determined enzyma-

tically by two central laboratories. The two laboratories

underwent a standardized internal and external quality

procedure.

Assessing the accuracy of the SCORE

Using the ‘SCORE risk function [12] for low-risk regions’

based on total cholesterol, we calculated the risk of death

from all cardiovascular [International Classification of

Disease, version 9 (ICD-9) 401–414, 426–443 with

the exception of 426.7, 429.0, 430.0, 432.1, 437.3, 437.4

and 437.5, including 798.1 and 798.2] and coronary

heart disease (CHD) events (ICD-9 410–414) over a 10-

year period for 44 649 participants (20 168 men and

24 481 women) in the VHM&PP. This function predicts

the 10-year risk of fatal CVD and CHD calculating

the absolute risk of an individual based on the person’s

age, sex, total cholesterol, systolic blood pressure,

and smoking status. In Figure 1, the ‘SCORE risk chart

for low-risk regions’ based on total cholesterol is

portrayed.

The predicted risks were then compared with the

estimated 95% confidence interval (CI) of the observed

events. Receiver operating characteristics analyses were

performed, together with the determination of sensitivity,

specificity, and positive predictive value. The predictive

accuracy of the SCORE was analysed with regard to risk

and sociodemographic factors. Logistic and Cox propor-

tional hazard regression analyses were used to assess the

effect of additional risk factors [i.e. body mass index

(BMI), glucose, triglycerides, GGT, and job status] on the

performance of the SCORE. P values smaller than 0.05

were considered to indicate statistical significance.

Statistical analyses were performed using SPSS 11.5

statistical software [18].

Results
Observed versus predicted cardiovascular disease

mortality

The sociodemographic characteristics of the participants

tabulated by fatal cardiovascular event outcome are

shown in Table 1. These demonstrate the expected

patterns according to sex, age and job status.

Table 2 and Figure 2 illustrate the predicted fatal CHD

and CVD events by the SCORE function compared with

the estimated 95% CI of the actual observed CHD and

CVD events. Over a 10-year follow-up period there were

300 (0.7%; 95% CI 0.6–0.8) fatal CHD events, 244 (1.2%;

95% CI 1.1–1.4) in men and 56 (0.2%; 95% CI 0.1–0.3) in

women. This compared with 430 events (1.0%), 309

(1.5%) in men and 121 (0.5%) in women predicted by the

SCORE risk function.

We further observed a total of 487 deaths (1.1%; 95% CI

1.0–1.2) for all CVD (including CHD), 371 (1.8%; 95%

CI 1.6–2.0) in men and 116 (0.5%; 95% CI 0.4–0.6) in

women. The SCORE function predicted 666 (1.5%)

events, 444 (2.2%) in men and 222 (0.9%) in women. The

SCORE predictions were all above the 95% CI of actual

mortality indicating that the SCORE overestimates CHD

and CVD events.

Receiver operating characteristics analyses revealed area

under the curve (AUC) values of 0.75 (95% CI 0.72–0.78)

in men and 0.84 (95% CI 0.80–0.88) in women for CHD,

0.76 (95% CI 0.74–0.79) in men and 0.78 (95% CI 0.74–

0.82) in women for CVD. Table 3 shows the sensitivity,

specificity, and positive predictive values for selected

thresholds predicting fatal CVD events. The contribution

of age to the discriminative ability of the SCORE

increased strongly with the participant’s age. The

SCORE performed markedly better than age as a

predictor itself only in the case of men in early middle

age. For example, SCORE AUC was 0.71 (95% CI 0.65–

0.78) in men 40–49 years of age (Fig. 3a, b). This is

significantly greater compared with the AUC of the age

part of the SCORE that revealed an AUC of 0.58 (95% CI

0.51–0.64).

There were 70 fatal CVD events (0.3%) in participants

with less than 1% risk predicted. This increased to 13.1%

fatal events in participants with a risk of 15% and greater.

More than half of the individuals (n = 44) dying with less

than 1% risk still presented with an isolated risk factor,

namely hypertension (> 90/140 mmHg), cholesterolemia

(> 250 mg/dl), or smoking.

The predicted SCORE risk was 10% or greater in 341

men and 32 women. In this high-risk group, 34 fatal CVD

events (10%) occurred in men and two (5.9%) occurred in

women. It was notable that 238 men (69.8%) and 25

women (78.1%) showed up for a second health check-up
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within 3.3 years on average. Men lowered their mean

SCORE risk from 14.3 to 12%, women from 13.5 to 7.7%,

indicating a strong beneficial treatment effect by the

programme.

The percentage of correctly predicted CVD events by

major diagnosis was highest in participants with heart

failure (5%) and lowest in those with haemorrhagic stroke

(3.2%). Chronic forms of CHD (4.8%) were predicted

Fig. 1
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Table 1 Sociodemographic characteristics of participants by fatal cardiovascular event outcome, the Vorarlberg Health Monitoring and
Promotion Programme 1985–2001

Survived within total follow-up CHDa events within 10 years Total CVDb events within 10 years

n % n % n %

Sex
Male 18 546 92.0 244 1.2 371 1.8
Female 23 525 96.1 56 0.2 116 0.5

Total 42 071 94.2 300 0.7 487 1.1
Baseline age groups (years)

40–49 20 826 97.1 59 0.3 85 0.4
50–59 15 512 93.1 129 0.8 207 1.2
60 + 5733 87.6 112 1.7 195 3

Work statusc

White collar 21 522 94.9 132 0.6 218 1
Blue collar 16 456 93.4 134 0.8 218 1.2
Entrepreneur 3459 93.9 29 0.8 45 1.2

CHD, Coronary heart disease; CVD, cardiovascular disease. aInternational Classification of Disease (ICD), version 9, 410–414. bICD, 401–414 and 426–443, 798.1
and 798.2, with the exception of 426.7, 429.0, 423.1, 437.3, 437.4, and 437.5. cExcluding 665 (1.5%) missing values.
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more accurately than acute forms (4%). A total of 634

individuals (1.4%) were expected to die in the no CVD

event group. This corresponds to the low positive

predictive value.

Accuracy of the SCORE according to risk and

sociodemographic factors

In addition to these results, we assessed the accuracy of

the SCORE risk function according to risk and socio-

demographic factors.

In Figure 4a–h, percentages of predicted versus observed

CVD mortality are compared according to additional risk

factors. Regarding BMI, there was a strong effect in men

showing an increased actual mortality for both obesity and

underweight. A U-shaped relationship of total cholesterol

with CVD mortality was also observable (not shown in

figures). The risk of men with a fasting glucose of greater

than 120 mg/dl was underestimated by approximately

1.5%, the risk of women matched the expected SCORE

value, indicating a higher than average risk. High levels of

triglycerides were associated with a higher observed

mortality only in women, GGT was predictive in both

sexes.

In comparison with white-collar workers, the risk of blue-

collar workers and self-employed people was overesti-

mated less markedly by the SCORE (Fig. 5a, b).

Additional risk factors

Multivariable analyses showed that obesity (in men only)

increased levels of glucose; GGT, triglycerides (in women

only) and blue-collar job status (in women only)

significantly contributed to the SCORE as additional

independent risk factors (Table 4). The strength of the

effect is expressed using WALD statistics. It can be seen

that the SCORE revealed by far the highest WALD

values in both models for both sexes. Obesity, hypergly-

cemia, hypertriglyceridemia, elevated GGT, and blue-

collar job status followed with changing importance.

Discussion
This is the first study to evaluate the newly developed

SCORE function in a very large prospective dataset

comprising both men and women with long-term follow-

up. Considering that the SCORE comprises only three

risk factor variables (total cholesterol, systolic blood

pressure, and smoking) it performed well, as expressed

for example through area under the receiver operating

characteristics curve values close to 80%. This includes

undoubtedly the contributory effect of increasing age,

which counts strongly in the SCORE as an expression of

cumulative risk factor exposure over the lifetime.

For this population, judging risk with the ‘SCORE for

low-risk regions’ appears an appropriate choice because

risk equations derived from the Framingham Study [9,10]

systematically overestimate the risk of CHD in popula-

tions with lower CHD mortality. It is, however, notable

that Framingham and PROCAM [11] risk charts claim not

only to predict mortality but also morbidity. Even though

the SCORE risk function also overestimated actual

mortality in this analysis, particularly for women, it still

showed reasonable predictive ability of sufficient order to

be used as a relatively simple assessment tool in routine

clinical practice. There are three possible explanations for

the fact that the SCORE overestimated risk. First, in

addition to its prospective surveillance capacity, the

VHM&PP is also a primary care intervention project with

some likely beneficial treatment effect from the pro-

gramme [19]. In this analysis we show an improvement in

risk factor profile in those in the highest risk group

returning for follow-up, particularly women who complied

better with the programme than men. One of the reasons

traditional scores such as that of Framingham over-

estimate risk is that the data were derived from

populations before the widespread introduction of

Fig. 2
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Table 2 Predicted versus observed fatal coronary heart disease
and cardiovascular disease events by sex, the Vorarlberg Health
Monitoring and Promotion Programme 1985–2001

Predicted
rate (n, %)

Observed
rate (n, %),
(95% CI)

Predicted
over

observed

Coronary heart disease
Men (n = 20 168) n = 309, 1.5 n = 244, 1.2 (1.06–1.37) + 26.6%
Women (n = 24 481) n = 121, 0.5 n = 56, 0.2 (0.2–0.3) + 116.1%
Total (n = 44 649) n = 430, 1.0 n = 300, 0.7 (0.6–0.8) + 43.3%

Cardiovascular disease
Men (n = 20 168) n = 444, 2.2 n = 371, 1.8 (1.6–2.0) + 19.7%
Women (n = 24 481) n = 222, 0.9 n = 116, 0.5 (0.4–0.6) + 91.4%
Total (n = 44 649) n = 666, 1.5 n = 487, 1.1 (1.0–1.2) + 36.8%

CI, Confidence interval.
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primary and secondary treatments. This programme

reflects that reality as highest risk patients are detected

and treated with a consequent likely improvement in

prognosis.

Secular trends in mortality may reflect such treatment

benefit [20–22], or second, positive trends in lifestyle-

related risk factors in the population [21] that may not be

reflected as yet in the SCORE, relying as it does

independently on existing regional mortality patterns to

estimate future risk.

The third possibility is the contribution of other factors

to risk. The performance of the SCORE clearly confirms

the role of the well-established risk factors blood

pressure, cholesterol, and smoking. However, our analyses

showed that risk factors other than those mentioned

contribute significantly to a risk-scoring system. The

amount of improvement by these factors remains unclear.

The impact on the overall accuracy of risk estimation is

uncertain, as a statistically significant association is no

guarantee of material gain in predictive power [12]. It has

traditionally been controversial as to how much of the

variance in cardiovascular mortality is explained by

traditional risk factors, although it is increasingly clear

that much of the risk is mediated through these, although

they may be differentially distributed in different

population subgroups and over time. Most recently, the

INTERHEART Study [23] has demonstrated convin-

cingly, utilizing a case–control design, that the popula-

tion-attributable risk is largely associated with the

traditional risk factors in both men and women across

countries. The observation that blue-collar respondents

had a worse prognosis may be explained by two possible

factors. First, other determinants, including psychosocial

factors may be playing a role, as illustrated by the

INTERHEART Study [24] and these are strongly class

related. Second, there is higher compliance with treat-

ment regimens among the more affluent, which we have

also demonstrated with VHM&PP [19].

In the case of total cholesterol there was an effect also of

lower levels in predicting the risk of CVD. This has been

Table 3 Sensitivity and specificity for selected thresholds predicting fatal cardiovascular disease, the Vorarlberg Health Monitoring and
Promotion Programme 1985–2001

Sensitivity (95% CI) Specificity (95% CI) Positive predictive value (95% CI) Area under the curve (95% CI)

Cardiovascular disease
Men (n = 20 168)

Threshold 3% 0.59 (0.54–0.64) 0.78 (0.77–0.78) 0.05 (0.04–0.05) 0.76 (0.74–0.79)
Threshold 5% 0.33 (0.28–0.38) 0.91 (0.90–0.91) 0.06 (0.05–0.07)

Women (n = 24 481)
Threshold 3% 0.23 (0.16–0.32) 0.94 (0.94–0.94) 0.02 (0.01–0.03) 0.78 (0.74–0.82)
Threshold 5% 0.11 (0.06–0.18) 0.99 (0.98–0.99) 0.03 (0.02–0.06)

Total (n = 44 649)
Threshold 3% 0.51 (0.46–0.55) 0.86 (0.86–0.86) 0.04 (0.03–0.04) 0.80 (0.79–0.82)
Threshold 5% 0.28 (0.24–0.32) 0.95 (0.95–0.95) 0.06 (0.05–0.07)

CI, Confidence interval.
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Fig. 4
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shown previously using the VHM&PP database [16].

Similar patterns are observable for body weight. In

addition, we found that male obesity contributes

significantly to the risk-scoring system, whereas obese

women did not experience a higher mortality than

predicted. Although its role in the aetiology of CHD is

controversial, it is also notable that triglycerides may be

an important risk factor primarily in women [25]. In our

analysis, a triglyceride level of more than 300 mg/dl

showed an effect in women only but not in men.

The association of GGT with mortality through CVD is

less well researched. Our data showed clearly that GGT is

a strong predictor of CVD. Jousilahti et al. [26] found a

significant association among men between GGT and the

risk of intracerebral haemorrhage and among women

between GGT and the risk of subarachnoid haemorrhage.

The self-reporting of alcohol drinking, however, may be

unreliable, and often underestimates the true risk. The

use of the biological markers of alcohol drinking, such as

serum GGT, may thus be a helpful tool for risk

assessment. Whitfield [27] stressed that individuals with

high serum GGT have higher mortality, partly because of

the association between GGT and other risk factors and

partly because GGT is an independent factor of risk.

There are some limitations to our study, although these

are not directly pertinent to the present analysis with the

SCORE, a strength of which is that it does not require

such information. Morbidity data are not available. The

VHM&PP database does not contain information about

family history of CVD, physical activity, HDL-cholesterol,

Fig. 5
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Ten-year cardiovascular disease (CVD) risk in men by working status.
Predicted; observed.

Table 4 Effects of additional variables on 10-year cardiovascular disease mortality, by sex, the Vorarlberg Health Monitoring and Promotion
Programme 1985–2001

Logistic regression Cox proportional hazard regression

Wald Odds ratio Sig. Wald Hazard ratio Sig.

Men
Cardiovascular disease SCORE 182.9 1.15 (1.13–1.18) per % < 0.001 285.7 1.12 (1.11–1.14) per % < 0.001
Obesity (BMI > 30 kg/m2) 3.9 1.33 (1.01–1.77) 0.048 2.4 1.25 (0.94–1.66) 0.12
Hyperglycemia (fasting glucose
> 100 mg/dl)a

6.7 1.34 (1.07–1.67) 0.01 7.2 1.34 (1.08–1.67) 0.01

Triglycerides (log units of mg/dl) 0.02 1.03 (0.65–1.63) per log unit 0.89 0.001 1.01 (0.64–1.58) per log unit 0.98
Gamma glutamyltransferase
(log units of mg/dl)

8.3 1.64 (1.17–2.29) per log unit 0.004 12.6 1.81 (1.3–2.5) per log unit < 0.001

Job status
White collar Referent Referent
Blue collar 3.1 1.22 (0.98–1.53) 0.08 2.8 1.2 (0.97–1.50) 0.1
Entrepreneur 0.01 1.02 (0.71–1.48) 0.91 0.04 1.04 (0.72–1.49) 0.85

Women
Cardiovascular disease SCORE 44 1.25 (1.17–1.34) per % < 0.001 69.4 1.18 (1.14–1.23) per % < 0.001
Obesity (BMI > 30 kg/m2) 0.44 1.16 (0.75–1.79) 0.51 0.77 1.2 (0.79–1.86) 0.38
Hyperglycemia (fasting glucose
> 100 mg/dl)a

5.61 1.6 (1.08–2.36) 0.02 5.6 1.59 (1.08–2.35) 0.02

Triglycerides (log units of mg/dl) 8.84 3.57 (1.54–8.26) per log unit 0.003 8.9 3.56 (1.55–8.2) per log unit 0.003
Gamma glutamyltransferase
(log units of mg/dl)

12.65 2.8 (1.59–4.93) per log unit < 0.001 15.3 3 (1.73–5.2) per log unit < 0.001

Job status
White collar Referent Referent
Blue collar 6.79 1.72 (1.14–2.59) 0.01 6.5 1.69 (1.13–2.53) 0.01
Entrepreneur 3.77 2.01 (0.99–4.1) 0.05 3.7 1.99 (0.99–4.01) 0.05

BMI, Body mass index; sig., significance. aNon-fasting glucose > 130 mg/dl from 1985 to 1988.
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nor recently established risk factors such as lipoprotein

(a), C-reactive protein, fibrinogen, or homocysteine. The

VHM&PP participation profile fits very well with that

expected up to the age of 65 years, although men are

slightly under-represented [16]. Although the VHM&PP

sample is very large and covers a substantial part of the

whole population of the region, it is still a self-selected

sample and it was not established as an a priori cohort,

but rather as a repeat measure survey over time with

informed consent linkage to mortality records.

In conclusion, the total cholesterol SCORE risk function

for low-risk regions served well in this large prospectively

observed western Austrian population. Whereas the

SCORE overpredicted the mortality pattern in the cohort

as a whole, its predictive ability at the individual level

still demonstrates a potentially widespread utility in

routine practice. Future risk estimation systems may

incorporate at least some of the risk factors evaluated in

this study.
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