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Abstract 

 

Background: Effective management of cardiovascular and chronic kidney disease risk 

factors offers longer, healthier lives and savings in health care. We examined risk factor 

management in participants of the SCReening Evaluation of the Evolution of New Heart 

Failure (SCREEN-HF) study, a self-selected population at increased cardiovascular disease 

risk recruited from members of a health insurance fund in Melbourne and Shepparton, 

Australia. 

 

Methods: Inclusion criteria were age e60 years with one or more of self-reported ischaemic 

or other heart disease, irregular or rapid heart rhythm, cerebrovascular disease, renal 

impairment, or treatment for hypertension or diabetes for e2 years. Exclusion criteria were 

known heart failure or cardiac abnormality on echocardiography or other imaging. Medical 

history, clinical examination, full blood examination and biochemistry (without lipids and 

HbA1c) were performed for 3847 participants on enrolment, and blood pressure, lipids and 

HbA1c were measured 1-2 years after enrolment for 3202 participants. 

 

Results: Despite 99% of 3294 participants with hypertension receiving antihypertensive 

medication, half had blood pressures >140/90 mmHg. Approximately 77% of participants 

were overweight or obese, with one third obese. Additionally, 74% of participants at high 

cardiovascular disease risk had low density lipoprotein cholesterol levels e2 mmol/l, one 

third of diabetic participants had HbA1c >7%, 22% had estimated glomerular filtration rate 

<60 ml/min/1.73m2, and substantial proportions had under-utilisation of antiplatelet therapy, 

anticoagulation for atrial fibrillation, and were physically inactive. 
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Conclusions: This population demonstrated substantial potential to reduce cardiovascular 

and renal morbidity and mortality and health care costs through more effective management 

of modifiable risk factors. 
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Abstract 

 

Background: Effective management of cardiovascular and chronic kidney disease risk 

factors offers longer, healthier lives and savings in health care. We examined risk factor 

management in participants of the SCReening Evaluation of the Evolution of New Heart 

Failure (SCREEN-HF) study, a self-selected population at increased cardiovascular disease 

risk recruited from members of a health insurance fund in Melbourne and Shepparton, 

Australia. 

 

Methods: Inclusion criteria were age e60 years with one or more of self-reported ischaemic 

or other heart disease, irregular or rapid heart rhythm, cerebrovascular disease, renal 

impairment, or treatment for hypertension or diabetes for e2 years. Exclusion criteria were 

known heart failure or cardiac abnormality on echocardiography or other imaging. Medical 

history, clinical examination, full blood examination and biochemistry (without lipids and 

HbA1c) were performed for 3847 participants on enrolment, and blood pressure, lipids and 

HbA1c were measured 1-2 years after enrolment for 3202 participants. 

 

Results: Despite 99% of 3294 participants with hypertension receiving antihypertensive 

medication, half had blood pressures >140/90 mmHg. Approximately 77% of participants 

were overweight or obese, with one third obese. Additionally, 74% of participants at high 

cardiovascular disease risk had low density lipoprotein cholesterol levels e2 mmol/l, one 

third of diabetic participants had HbA1c >7%, 22% had estimated glomerular filtration rate 

<60 ml/min/1.73m2, and substantial proportions had under-utilisation of antiplatelet therapy, 

anticoagulation for atrial fibrillation, and were physically inactive. 
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Conclusions: This population demonstrated substantial potential to reduce cardiovascular 

and renal morbidity and mortality and health care costs through more effective management 

of modifiable risk factors. 

 

Key words: Risk factors, cardiovascular disease, chronic kidney disease, medication, blood 

pressure target, population cohort 
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Introduction 

Cardiovascular disease (CVD) and chronic kidney disease (CKD) will remain major causes 

of premature morbidity and mortality and health care costs in Australia for the foreseeable 

future. Coronary heart and cerebrovascular diseases are the most costly chronic diseases, 

representing ~22% of all deaths and ~11% of years of life lost to ill health, disability or early 

death, with an annual cost of $7.74 billion (~10.4% of total health expenditure) due to CVD 

in Australia in 2008-2009.1 Despite substantial reductions in age-standardised rates for fatal 

and non-fatal CVD, population increases have resulted in little change or a rise in the 

numbers of years lost due to death and disability from CVD between 2003-2011 in 

Australia.2 Moreover, CKD contributes to >10% of all deaths in Australia,1 and age-

standardised rates for non-fatal CKD increased during 2003-2011, together with substantial 

increases in the numbers of years lost due to death and disability from CKD.2 

 

CVD and CKD risk factors are so called because they predict premature cardiovascular and 

renal morbidity and mortality.3,4 Elevated blood pressure (BP), physical inactivity, elevated 

body mass index (BMI), elevated cholesterol, tobacco use, low intake of fruit and vegetables, 

alcohol use and diabetes are major risk factors for CVD.2 Elevated BP, elevated BMI and 

diabetes are also major risk factors for CKD,2 and CKD is a risk factor for CVD.5 Individuals 

without CVD risk factors live longer, healthier lives and the resultant compression of 

morbidity offers substantial savings in health care costs.4,6 Many studies show that risk factor 

modification prevents and postpones CVD and CKD, and is cost-effective.7-13 

 

The SCReening Evaluation of the Evolution of New Heart Failure (SCREEN-HF) study is a 

community-based evaluation of the use of plasma amino-terminal-pro-B-type natriuretic 

peptide (NT-proBNP) to identify individuals with cardiac dysfunction (as assessed by 
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echocardiography) and increased risk of heart failure and other cardiovascular events. 

SCREEN-HF study participants were volunteers aged e  60 years with self-reported CVD risk 

factors who were predominantly privately insured. We examined the CVD and CKD risk 

factors for SCREEN-HF participants to assess the potential for reduction in cardiovascular 

and renal morbidity and mortality and health care costs through more effective management 

of modifiable risk factors. 
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Methods 

Study population 

Letters of invitation and a questionnaire were sent to 44000 members of a health insurance 

fund (Bupa Australia Pty Ltd) aged e60 years who lived in Melbourne or Shepparton, 

Victoria, although we also recruited non-Bupa members. There were 11126 returned 

questionnaires and 9560 consecutive respondents were screened by phone until 4054 

participants were enrolled. Baseline study visits (visit 1) were conducted at Dorevitch 

Pathology collection centres where a study nurse obtained consent from, interviewed and 

examined the participant and collected a non-fasting blood sample for measurement of 

electrolytes, creatinine, urea, glucose, full blood examination and NT-proBNP. Lipids and 

HbA1c were not measured at visit 1. Of 4054 individuals attending the baseline study visit, 

3847 met the inclusion and exclusion criteria, 3706 from metropolitan Melbourne and 141 

from Shepparton. Of the 3847 participants, 3658 (92%) were Bupa members. Inclusion 

criteria were age e60 years with one or more of self-reported myocardial infarction or other 

ischaemic or valvular heart disease, irregular or rapid heart rhythm, cerebrovascular disease, 

renal impairment, or treatment for hypertension or diabetes for e2 years. Exclusion criteria 

were previously diagnosed heart failure or cardiac abnormality on previous echocardiography 

or other cardiac imaging; these exclusions included previous valve surgery and previously 

documented valve abnormality graded >mild. Recruitment commenced in May 2007 and was 

completed in January 2010. Participants were invited to attend for a second visit (visit 2), a 

median of 483 (interquartile range 200-704) days following visit 1, at which BP was 

measured, interim events recorded, blood was taken and plasma, serum and red cells stored at 

-80°C, and echocardiography performed. Lipids and HbA1c were measured on frozen serum 

and red cells, respectively. A flow chart describing the recruitment strategy is shown in 

Figure 1. The participant numbers include a greater number of excluded participants than our 
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previous report where exclusion criteria were based on self-report alone.14 Subsequent 

collection of additional clinical information from chart review and requests for information 

from hospitals and clinicians resulted in an additional 150 participants being excluded from 

the current analysis. 

 

Study variables 

Blood pressure 

BP was measured with the participant in a seated position after at least 5 minutes rest. An 

appropriate cuff size was used, the arm was supported by a table at heart level, and the BP 

measured with an automatic BP monitor (A&D Medical, Kensington, Victoria). Two 

readings were taken 3 minutes apart and recorded. In the present analysis we used the mean 

of these 2 readings from each visit. 

 

Clinical factors 

Height, weight and waist circumference were measured at interview, and age, sex, and past 

medical history recorded, which included ischaemic heart disease (myocardial infarction, 

angina, coronary revascularisation), valvular or other heart disease or heart surgery, 

hypertension, respiratory disease, renal impairment, cardiac arrhythmia including atrial 

fibrillation (AF), cerebrovascular disease, diabetes, peripheral vascular disease (including 

aortic and carotid disease), obstructive sleep apnoea, and pacemaker use. Self-reported details 

of lifestyle factors included exercise, smoking history, and alcohol intake. Participants 

brought details of their medications to the baseline study visit, which were recorded. All 

blood tests except HbA1c were performed by Dorevitch Pathology (Heidelberg, Victoria) and 

estimated glomerular filtration rate (eGFR) was calculated using the Modification of Diet in 

Renal Disease study equation.15 Plasma NT-proBNP was measured by 
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electrochemiluminescence immunoassay using an Elecsys instrument (Roche Diagnostics, 

Basel, Switzerland) with a lower limit of detection of 0.6 pmol/l. HbA1c was measured by 

high performance liquid chromatography on first-thaw frozen red cells by St. Vincent's 

Pathology, Melbourne, using an Akray Adams HA-8160 HbA1c analyser. Absolute 5-year 

CVD risk was calculated as half of the 10-year risk estimated using the Framingham risk 

prediction model based on sex, age, total and high-density lipoprotein cholesterol, systolic BP 

(SBP), treatment for hypertension, smoking, and diabetes status; for participants without lipid 

measurement, the alternate algorithm based on sex, age, BMI, SBP, antihypertensive 

medication use, current smoking, and diabetes status was used.16 Each participant was 

provided with documentation of their blood test results and blood pressure, height and 

weight, with the suggestion that they provide the information to their primary care physician. 

 

Ethics approval and study registration 

The SCREEN-HF study was approved by the Alfred Human Research Ethics Committee and 

written informed consent was obtained from all participants. The study was registered at 

ClinicalTrials.gov NCT00400257, NCT00604006, and NCT01581827. 

 

Statistical analysis 

Analyses were conducted using Statview 5.0.1 (SAS Institute, Cary, NC, USA), except for 

intra-class correlation (ICC) calculations using SPSS (IBM Corp. Armonk, NY). Summary 

statistics were percentages for categorical variables and medians with 25th and 75th 

percentiles for continuous variables. Differences between groups were tested with χ2 tests for 

categorical variables and statistical significance was interpreted as a 2-tailed P value < 0.05. 
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Results 

 

CVD risk 

Participant characteristics are summarised in Tables 1 and 2. All participants had at least one 

CVD risk factor on enrolment, with 60% having high CVD risk (Framingham 5-year risk 

score >15% or known CVD). High CVD risk was more prevalent in men (81%) than in 

women (35%) (Table 1). 

 

Blood pressure 

Median BPs for visits 1 (139/81 mmHg) and 2 (139/76 mmHg) were similar, with a median 

BP difference (25th percentile to 75th percentile) of -0 (-12 to +11)/-4 (-12 to +3) mmHg for 

the 3200 participants with BP measured at both visits. The ICCs were 0.599 and 0.605 for 

SBP and DBP, respectively, with 66% agreement between visits 1 and 2 with respect to SBP 

above or below a threshold of 140 mmHg. Given that averaging BP measurements from two 

visits improves predictiveness of this risk factor,17 mean BP for visits 1 and 2 was calculated 

for the 3200 participants with BP measured at both visits, whereas mean BP from visit 1 was 

calculated for the remainder. 

 

Of the 3847 participants, 3294 (86%) were known to have hypertension on enrolment, of 

whom 3271 (99%) were receiving antihypertensive medication. Despite this treatment, 45% 

of women and 52% of men had SBP above the recommended target of 140 mmHg.18 A 

higher proportion of participants with high CVD risk (Framingham 5-year risk score >15% or 

known CVD) had SBP >140 mmHg than participants with low or moderate CVD risk 

(women: 56% vs. 38%, P<0.0001; men: 56% vs. 35%, P<0.0001) (Figure 2). Moreover, 90% 
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of women and 94% of men in the SCREEN-HF study had an SBP above a target SBP <120 

mmHg proposed by recent Australian guidelines for selected high CVD risk populations.19 

 

BMI and waist circumference 

The majority of participants were overweight, with 1300 (75%) women and 1672 (80%) men 

with BMI >25 kg/m2, and 615 (35%) women and 623 (30%) men with BMI >30 kg/m2 

(Figure 3). Moreover, 90% of women had a waist circumference e80 cm and 83% of men 

had a waist circumference e94 cm, whereas 29% of women had a waist circumference e88 

cm and 44% of men had a waist circumference e102 cm.20 Higher percentages of diabetic 

than non-diabetic women and men had BMI >30 kg/m2 (women: 49% vs. 33%, P<0.0001; 

men: 41% vs. 27%, P<0.0001) (Figure 3). 

 

Cholesterol 

For participants without known CVD and Framingham 5-year risk score d15%, 32% of 

women and 19% of men had low density lipoprotein (LDL) cholesterol levels >3.4 mmol/l, 

the definition of dyslipidaemia in recent guidelines of the US Preventive Services Task 

Force21 (Figure 4). Moreover, 81% of women and 72% of men with high CVD risk 

(Framingham 5-year risk score >15% or known CVD) had serum LDL cholesterol levels 

above the target of <2 mmol/l recommended in recent guidelines.18 For participants with 

previous myocardial infarction, 78% of women and 68% of men had serum LDL cholesterol 

levels above the target of <1.8 mmol/l recommended by the National Heart Foundation of 

Australia and the Cardiac Society of Australia and New Zealand.22 

 

HbA1c 
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Using an HbA1c threshold of 6.5%,23 1.5% of women and 2.3% of men had undiagnosed 

diabetes, and 0.5% of women and 0.7% of men with undiagnosed diabetes had an HbA1c 

>7%. By contrast, 32% of diabetic women and 35% of diabetic men had an HbA1c above the 

recommended target of d7%,24 and 8% of diabetic women and 9% of diabetic men had an 

HbA1c >8% (Figure 5). 

 

eGFR 

Reduced eGFR (<60 ml/min/1.73m2) was present in 436 (25%) women and 426 (20%) men. 

Reduced eGFR was more prevalent in participants at high CVD risk (Framingham 5-year risk 

score >15% or known CVD) than those without (women: 33% vs. 20%, P<0.0001; men: 22% 

vs. 14%, P=0.0003) (Figure 6). 

 

Vascular disease, and statin and anti-platelet therapy 

Of the 1209 participants with CVD (coronary, cerebrovascular and/or peripheral), 34% of 

women and 20% of men were not receiving statin therapy, 30% of women and 21% of men 

were not receiving aspirin or clopidogrel therapy, and 15% of women and 7% of men were 

not receiving either statin or antiplatelet therapy. Of 1777 participants with high CVD risk 

(Framingham 5-year risk score >15% or known CVD) who had serum LDL cholesterol levels 

measured, 57% of women and 57% of men were receiving statin therapy, but 71% of women 

and 58% of men with high CVD risk receiving statin therapy had serum LDL cholesterol 

levels e2 mmol/l. 

 

Atrial fibrillation, CHA2DS2-VASc score and anticoagulant therapy 

SCREEN-HF recruitment was complete before approval of novel oral anticoagulants by the 

Therapeutic Goods Administration. Of the 393 participants with AF, 60 (15%) had had a 
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previous stroke and/or transient ischaemic attack (TIA); 147 (97%) women and 172 (71%) 

men with AF had a CHA2DS2-VASc score e2,25 but 69% of women and 59% of men with 

AF and a CHA2DS2-VASc score e2 were not receiving warfarin therapy, and 27% of women 

and 23% of men with AF and a CHA2DS2-VASc score e2 were not receiving either warfarin 

or antiplatelet therapy. 

 

Physical activity 

Of the 3186 participants who completed the exercise questionnaire, 1055 (33%) stated they 

walked for, on average,  e30 minutes per day and/or participated in, on average, e10 minutes 

per day of more vigorous exercise, including housework. 
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Discussion 

The high prevalence of uncontrolled risk factors in SCREEN-HF participants demonstrates 

substantial potential for reduction in CVD and CKD morbidity and mortality and 

compression of morbidity through improved risk factor management. A similar potential for 

substantial health gains from improved management of CVD risk was reported for a cross 

sectional representative cohort that participated in the 2011-2012 Australian National Health 

Measures Survey, where it was noted that most individuals with high absolute CVD risk were 

not receiving currently recommended BP and lipid lowering therapies.26 Our data for 

SCREEN-HF participants add to previous reports by providing information on a broad 

spectrum of risk factors in a community population at increased CVD risk, all of whom had 

general practitioners and were largely receiving appropriate therapies. Yet, despite 

appropriate therapies, approximately half of SCREEN-HF participants had BP e140/90 and 

74% of participants at high CVD risk had serum LDL cholesterol levels above a target of <2 

mmol/l. In addition, we found a high prevalence of overweight and obesity, a third of diabetic 

participants had HbA1c levels above target, and there was under-utilisation of antiplatelet 

therapy in participants with vascular disease, and anticoagulant therapy in participants with 

AF. At least two thirds of participants failed to meet recommended physical activity targets,27 

and CKD was present in 22% of participants. 

 

We previously reported therapeutic inertia for BP management of SCREEN-HF 

participants,14 who achieved a level of BP control no better than that reported for the general 

Australian community,28,29 and the present report documents a similar inertia for cholesterol 

management. Our choice of BP <140/90 mmHg as a measure of BP control was to allow 

comparison with previous Australian studies,28,29 and a target SBP <120mmHg has been 

proposed for selected high CVD risk populations without diabetes.19 Although a target of 
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<130/80 mmHg has been recommended for individuals with diabetes or micro or macro-

albuminuria,18 the appropriateness of a BP target lower than <140/90 in diabetic patients is 

the subject of debate.30 There is also uncertainty about the appropriateness of a BP target 

lower than <140/90 in patients with CKD.31,32 The third of diabetic participants with HbA1c 

levels above target, and under-utilisation of antiplatelet therapies in participants with vascular 

disease and anticoagulant therapy in participants with AF also demonstrate therapeutic 

inertia. 

 

The Systolic Blood Pressure Intervention Trial (SPRINT) showed that a mean SBP of 121 

mmHg could be achieved with a mean of 2.8 BP medications in individuals at increased 

CVD risk.9 It is therefore likely that improved risk factor control through titration of therapies 

could be achieved with little additional cost. Participants brought details of their medications 

to the baseline study visit, and it is reasonable to assume that they were largely compliant 

with the medications they reported and that they would be similarly compliant with any 

titration of therapy, particularly if they understood why their medication was being titrated. 

The benefits of risk factor control are well established and cost effective,7-13 enable 

individuals with risk factors to live longer, healthier lives, and the resultant compression of 

morbidity offers substantial savings in health care costs.4,6 

 

Although age is a key non-modifiable risk factor, the benefits of risk factor management 

extend to older age as risk factor modification produces greater absolute risk reduction as 

baseline risk increases with age.33 The benefits of BP lowering were similar for individuals 

older and younger than 75 years in the SPRINT study,34 and the benefits of statin therapy 

were similar for individuals older and younger than 65 years in the Heart Outcomes 

Prevention Evaluation (HOPE)-3 study.11 
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There have been many proposed strategies to improve risk factor management. In addition to 

therapeutic inertia, failure to meet BP targets has been attributed to underuse of combination 

therapies and undetected non-adherence, together with failure to inform clinicians of the 

likely need for treatment intensification and the advantages of adding an additional BP drug 

instead of up-titrating existing therapy.35 Other strategies that may improve risk factor control 

include pay-for-performance incentive,36 pharmacist intervention,37 telephone support,38 and 

point-of-care electronic decision support with audit and feedback tools.39 

 

Overweight and obesity contribute to the burden of CVD, diabetes and CKD.2 The Australian 

Institute of Health and Welfare estimates that 6% of future disease burden in 2020 due to 

overweight and obesity could be avoided if current increases in overweight and obesity were 

halted (maintained at 2011 levels).40 Furthermore, 14% of disease burden due to overweight 

and obesity in the year 2020 could be avoided if the population at risk in 2011 reduced their 

BMI by 1 kg/m2 and these rates were maintained in 2020, compared with what would be the 

case if overweight and obesity continued to rise.40 The lower body weight and diabetes 

incidence produced by lifestyle intervention with low-calorie diet and moderate physical 

activity during the 2.8-year duration of the Diabetes Prevention Program Outcomes Study 

persisted for the next 7 years.41,42 There is, however, need to avoid rebound weight gain 

because body weight fluctuations may increase the risk of cardiovascular events in patients 

with coronary disease.43 Whereas therapeutic inertia may be an important contributor to the 

failure to adequately control elevated BP and LDL cholesterol levels, and HbA1c levels in 

diabetic patients, environmental parameters may offer an alternative strategy to reduce BMI 

and diabetes.44,45 
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There are several limitations to our study. SCREEN-HF study participants were not a 

representative sample of Australians e60 years of age. They were self-selected with self-

reported CVD risk factors living in Melbourne or Shepparton, and 61% had high CVD risk. 

Some SCREEN-HF participants may have been "worried well" and adopted behaviours 

designed to protect them from CVD, whereas others may have volunteered because they are 

at increased risk. At the least, our study provides information about a group of individuals 

who were motivated to participate in health research. All had general practitioners and at 

least 92% had sufficient income to afford private health insurance. Our data can therefore be 

interpreted as a "best-case" scenario for risk factor control in Australians at increased CVD 

risk. Although approximately 10 years have elapsed since SCREEN-HF enrolment began, 

other reports suggest little change in risk factor management over that time.26 

 

Conclusion 

Our comprehensive description of risk factors for a community population at increased CVD 

risk demonstrated substantial potential to reduce cardiovascular and renal morbidity and 

mortality and health care costs through more effective management of modifiable risk 

factors. 
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Legend to figure 

 

Figure 1. Flow chart of numbers of individuals invited to participate in the SCReening 

Evaluation of the Evolution of New Heart Failure study who were subsequently enrolled and 

attended visits 1 and 2. NT-proBNP, amino-terminal-pro-B-type natriuretic peptide. 

 

Figure 2. Histograms of the numbers of participants in systolic (closed columns) and diastolic 

(open columns) blood pressure ranges for females and males with either low-moderate 

cardiovascular disease (CVD) risk (d15% 5-year risk) or high CV risk (>15% 5-year risk, 

including participants with vascular disease) calculated from the Framingham risk score.16 

Blood pressure values are the mean of measurements at visit 1 and visit 2 for 3200 

participants, and the mean values for visit 1 for the remainder of the 3847 participants. 

 

Figure 3. Histograms of the numbers of participants in body mass index ranges for females 

and males without known diabetes or with diabetes on enrolment. 

 

Figure 4. Histograms of the numbers of participants in serum low density lipoprotein 

cholesterol concentration ranges for females and males with either low-moderate 

cardiovascular disease (CVD) risk (d15% 5-year risk) or high CV risk (>15% 5-year risk, 

including participants with vascular disease) calculated from the Framingham risk score.16 

 

Figure 5. Histograms of the numbers of participants in HbA1c ranges for females and males 

without known diabetes or with diabetes on enrolment. 
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Figure 6. Histograms of the numbers of participants in estimated glomerular filtration rate 

(eGFR) ranges for females and males with either low-moderate cardiovascular disease (CVD) 

risk (d15% 5-year risk) or high CV risk (>15% 5-year risk, including participants with 

vascular disease) calculated from the Framingham risk score.16 
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Table 1. Characteristics of 3847 SCREEN-HF study participants 

_____________________________________________________________________ 

Characteristic Total Women Men 

 n=3847 n=1746 n=2101 

_____________________________________________________________________ 

Age (years) 69 (65-75) 69 (65-75) 70 (65-75) 

Bupa member 3528 (92%) 1603 (92%) 1925 (92%) 

Systolic blood pressure (mmHg) 140 (130-150) 138 (128-150) 141 (132-151) 

Diastolic blood pressure (mmHg) 79 (73-85) 79 (72-85) 79 (73-85) 

Hypertension 3294 (86%) 1576 (90%) 1718 (82%) 

Diabetes 703 (18%) 274 (16%) 429 (20%) 

Previous myocardial infarction 391 (10%) 88 (5%) 303 (14%) 

Total ischaemic heart disease 852 (22%) 243 (14%) 609 (29%) 

Previous stroke or TIA 421 (11%) 169 (10%) 252 (12%) 

Peripheral vascular disease 125 (3%) 32 (2%) 93 (4%) 

Cardiovascular disease 1209 (31%) 396 (23%) 813 (39%) 

Atrial fibrillation 393 (10%) 151 (9%) 242 (12%) 

Pacemaker 66 (1.7%) 18 (1.0%) 48 (2.3%) 

Body mass index (kg/m2) 28 (25-31) 28 (25-32) 28 (25-31) 

Waist circumference (cm) 99 (91-107) 94 (86-103) 103 (96-110) 

Obstructive sleep apnoea 279 (7%) 64 (4%) 215 (10%) 

5-year CVD risk <10%* 898 (23%) 810 (47%) 88 (4%) 

5-year CVD risk 10-15%* 621 (16%) 316 (18%) 305 (15%) 

5-year CVD risk >15%† 2321 (61%) 615 (35%) 1706 (81%) 

Tobacco use: 
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 Current smoker 138 (4%) 59 (3%) 79 (4%) 

 Former smoker 1751 (46%) 588 (34%) 1163 (55%) 

 Non-smoker 1955 (51%) 1098 (63%) 857 (41%) 

Alcohol >2 drinks/day 762 (20%) 145 (8%) 617 (29%) 

Statin therapy 1993 (52%) 832 (48%) 1161 (55%) 

Aspirin therapy 1603 (42%) 624 (36%) 979 (47%) 

Clopidogrel therapy 240 (6.2%) 95 (5.4%) 145 (6.9%) 

Aspirin and/or clopidogrel therapy 1737 (45%) 687 (39%) 1050 (50%) 

Warfarin therapy 178 (4.6%) 57 (3.3%) 121 (5.8%) 

NSAID therapy 324 (8%) 152 (9%) 172 (8%) 

_____________________________________________________________________ 

Summary statistics are median (interquartile range) or n (%). Blood pressure values are the 

medians (interquartile range) for the average values for visits 1 and 2 for 3200 participants, 

and the mean values for visit 1 for the remainder of the 3847 participants. Total ischaemic 

heart disease refers to myocardial infarction, coronary revascularisation, coronary artery 

disease detected on coronary angiography, and angina. Cardiovascular disease refers to total 

ischaemic heart, cerebrovascular and peripheral vascular disease. CVD, cardiovascular 

disease; NSAID, non-steroidal anti-inflammatory drug; TIA, transient ischaemic attack. Data 

for cardiovascular disease, diabetes, obstructive sleep apnoea, smoking, alcohol intake and 

drug therapy were from self-report. Alcohol >2 drinks/day refers to consumption of more 

than 2 standard drinks on any day.46 5-year CV risk represents Framingham risk score.16 *, 

excludes participants with vascular disease; †, includes participants with vascular disease. 
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Table 2. Biochemistry of SCREEN-HF study participants 

_____________________________________________________________________ 

Characteristic Total Women Men 

_____________________________________________________________________ 

NT-proBNP (pmol/l) 12.1 (6.3-23.7) 14.2 (7.8-26.2) 10.3 (5.2-21.1) 

eGFR (ml/min/1.73m2) 72 (61-83) 70 (60-82) 74 (63-84) 

Non-fasting glucose (mmol/l) 5.6 (5.0-6.7) 5.5 (5.0-6.5) 5.7 (5.0-6.8) 

HbA1c (%) 5.6 (5.4-5.9) 5.6 (5.4-5.8) 5.6 (5.4-5.9) 

Total cholesterol (mmol/l) 4.8 (4.1-5.5) 5.1 (4.5-5.9) 4.5 (3.8-5.2) 

Triglyceride (mmol/l) 1.5 (1.1-2.1) 1.5 (1.1-2.0) 1.6 (1.1-2.2) 

High density lipoprotein cholesterol (mmol/l) 

 1.2 (1.0-1.5) 1.4 (1.1-1.7) 1.1 (0.9-1.4) 

Low density lipoprotein cholesterol (mmol/l) 

 2.7 (2.1-3.4) 2.9 (2.3-3.6) 2.5 (1.9-3.2) 

_____________________________________________________________________ 

Summary statistics are median (interquartile range), n=1744 women and n= 2098 men for 

NT-proBNP, eGFR and non-fasting glucose; n=1287 women and n=1635 men for HbA1c; 

n=1361 women and n=1715 men for lipids. eGFR, estimated glomerular filtration rate; NT-

proBNP, amino-terminal-pro-B-type natriuretic peptide. 
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Figure 1. Flow chart of numbers of individuals invited to participate in the SCReening 

Evaluation of the Evolution of New Heart Failure study who were subsequently enrolled and 

attended visits 1 and 2. NT-proBNP, amino-terminal-pro-B-type natriuretic peptide. 
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Figure 2. Histograms of the numbers of participants in systolic (closed columns) and diastolic 

(open columns) blood pressure ranges for females and males with either low-moderate 

cardiovascular disease (CVD) risk (d15% 5-year risk) or high CVD risk (>15% 5-year risk, 

including participants with vascular disease) calculated from the Framingham risk score.16 

Blood pressure values are the mean of measurements at visit 1 and visit 2 for 3200 

participants, and the mean values for visit 1 for the remainder of the 3847 participants. 
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Figure 3. Histograms of the numbers of participants in body mass index ranges for females 

and males without known diabetes or with diabetes on enrolment. 
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Figure 4. Histograms of the numbers of participants in serum low density lipoprotein 

cholesterol concentration ranges for females and males with either low-moderate 

cardiovascular disease (CVD) risk (d15% 5-year risk) or high CVD risk (>15% 5-year risk, 

including participants with vascular disease) calculated from the Framingham risk score.16 
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Figure 5. Histograms of the numbers of participants in HbA1c ranges for females and males 

without known diabetes or with diabetes on enrolment. 
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Figure 6. Histograms of the numbers of participants in estimated glomerular filtration rate 

(eGFR) ranges for females and males with either low-moderate cardiovascular disease (CVD) 

risk (d15% 5-year risk) or high CVD risk (>15% 5-year risk, including participants with 

vascular disease) calculated from the Framingham risk score.16 
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