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The Cork a nd Kerry Diabetes & Heart Disease Study 

Introduction 

The Cork and Kerry Diabetes and Heart Disease Study was initiated 
in April 1997 as a collaborative project involving the Department of 
Epidemiology and Public Health, University College Cork, the 
Training Programme for General Pract ice, University College 
Cork/Southern Health Board , the Department of Medicine, Cork 
University Hospital and the Department of Public Health, Southern 
Health Board. 

The primary aims of the study were: 

I. To estimate the prevalence of major card iovascular disease 

(CVD) risk factors, including Type 2 Diabetes Mellitus, 
in the general population of males and females 
between the ages of 50-69 years. 

2. To estimate the proportion of individuals in this age group 
at high absolute risk of cardiovascular disease events 
(Heart Attack and Stroke!. defined on the basis of pre-existing 
cardiovascular disease or as defined by the framingham CVO 

risk equations [lJ [2]. 

3. To assess the perlormance of two widely used Coronary Heart 
Disease (CHD) ri sk-scoring charts in th is population (The 
Sheffield Table [3) and The Cardiac Risk Assessor Chart [4]) . 
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Summary: 

In the Cork and Kerry Diabetes and Heart Disease Study, 1473 
individuals were invited to attend for a 'study of health and lifestyle' , 
of whom 1018 (70%) participated. Subjects were sampled from 17 
General Practices in Cork and Kerry between March and August 1998. 

Main findings, Cardiovascular disease risk factors and glucose 
intolerance (Diabetes Mellitus and Impaired Fasting Glucose) are 

common in the population of males and females between the ages of 
50-69 yea rs. 

• Almost 4% of the population sample had Type 2 Diabetes 
Mellitus, of whom 30% were undiagnosed. 

• Almost half of the population sample were overweight and a 
further one quarter met current international criteria for obesity. 
one of the highest recorded prevalence rates for obesity in a 
European population sample. 

• Forty percent of the population reported minimal levels of physical 
activity. 

• Approximately half of the population had blood pressure readings 
consistent with international criteria for the diagnosis of 
hypertension but only 38% of these individuals were known to be 
hypertensive. 

• Eighty percent of the population sample had a total cholesterol i 
concentration ~ 5mmol~ . l' 

• Nineteen percent of study participants smoked cigarettes. ( 

Over 13% of the population sample had pre-existing cardiovascular 
disease e.g. angina or a history of a heart attack or stroke. The 
Framingham Coronary Heart Disease Risk Equation identified a 
further 2% of the population with an absolute risk of a Coronary 
Heart Disease (CHO) event ~ 30% over 10 years. Thus approximately 
15% (one in seven) of th is population are at high risk of 
cardiovascular disease events and require intensive risk factor 
modification. If Ireland adopts a high risk threshold for Coronary 
Heart Disease events ~ 20% over 10 years, over 24% (one in four) of 
the population aged 50-69 years would be considered to be at high 
risk, increasing to over 40% of those in the 60-69 year age group. 

These findings emphasise the scale of the cardiovascular disease 
epidemic that we face in Ireland at the turn of the century. The study 
provides baseline data which will facilitate monitoring the impact of 
the Cardiovascular Health Strategy in the Southern Health Board 
area . The high prevalence of both established CVD and risk factors 
for CVD emphasises the need for preventive measures targeted at the 
whole population (population strategy) combined with measures to 
improve the detection and management of individuals at high risk of 
CVD events (high-risk strategy). 

1 
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Background 

Contemporary data are lacking on the distribution of cardiovascular 

disease risk factors in Ireland and in particular, the prevalence of 
Type 2 Diabetes Mellitus is not well documented [5J. Vascular deaths 

accounted for 43% of all deaths in Ireland in 1997 [6J and in the ' 

1999 WHO MONICA Project report [7J, of 37 centres surveyed, Belfast 
recorded the 4th highest coronary-event rate in men and the 2nd 

highest coronary-event rate in women . 

Estimates of the prevalence of Type 2 OM vary between 5% and 

13% of the middle-aged and elderly population of Britain [8J and 
the US [9). Type 2 OM is associated with significant morbidity, both 

from microvascular and macrovascular complications [10][1 lJ. The 

risk of death from CHD is as great in those with Type 2 OM as it is in 

those with a history of a previous Myocardial Infarction (Heart 

Attack) [12J. The prevalence of undiagnosed OM has been shown in 

a number of studies to be as great as that of diagnosed OM [l3J 

[l4J [15). The incidence of Type 2 OM is increasing due to a number 

of factors including, an ageing population and an increasing trend 

towards a sedentary lifestyle and being overweight [9J [l6J [17] 

[l8J [19J. 

Evidence is emerging of benefit from treating risk factors for 

cardiovascular disease (CVD) at levels which are common in the 

community [20J [21J [22J. There is considerable debate on how best 

to target those with high absolute risk of Coronary Heart Disease 
(CHD) for primary prevention. A number of composite risk scores 

have been proposed and all recent models have been based on the 

Framingham Risk EQuation [3J [4J [23J [24). The choice of a 

threshold for intervention based on absolute risk is a contentious 

issue, supported by scientific evidence but constra ined by clinical 

and economic realities. 

Policy formulation and guidelines on the diagnosis and management 

of cardiovascular disease and its associated risk factors need to be 

informed by relevant local data . 
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Design and Methods 

A cross-sectional study was carried out in 17 practices affiliated 
with the Cork Training rogramme for General Practice. These 
practices are broadly representative of the socio-economic profile of 
the area , with six urban and II rural practices. fifteen practices are 
in Co. Cork and two are in Co. Kerry. Stratified random sampling by 
age and sex was employed to recruit equal numbers of men and 
women in four quartiles between the ages of 50 to 69 years. 
Subjects with cardiovascular disease, known diabetes mellitus or 

other disease, or those receiving medication, were notexcluded. 

Participants attended the surgery twice, initially between 8am and 
lOam for fasting bloods (minimum fast of 8 hours) and then later 
that day for a series of physical measurements and to ensure that 
the study questionnaire had been completed. Informed consent was 

obtained from each participant before commencing the assessment. 
Blood samples were taken for fasting glucose and lipoprotein profile 
and for glycosylated haemoglobin (HBAl cl. full blood count (fBC) 
and biochemical profile. The physical measurements included, 
height; weight; blood pressure and pulse rate (3 readings); waist
hip ratio (2 readings) and 12 lead ECG. To ensure standardisation, 
al l procedures were carried out with reference to the detailed 
guidelines outlined in the study's 'Standard Operating Procedures 
Manual' and all results were recorded on a standard 
'Clinical Report form '. 

Diagnostic criteria 

Type 2 Diabetes Mellitus and Impaired Fasting Glucose (lFG), 

These have been defined on the basis of fasting plasma glucose ~ 
7mmol/1 and fasting plasma glucose ~ 6.lmmol/l and <7mmol/l 

respectively. These criteria are in accordance with current 
recommendations from both the American Diabetes Association 
(ADA) [25] and the World Health Organisation (WHO) [26] for use in 
epidemiological studies of diabetes prevalence. 

Overweight, Body Mass Index (BMI Kg/m') 25Kg/m' - 29Kg/m' incl. 

Obese, BMI ~ 30Kg/m'. 

Current cigarette smoking and rates of physical exercise, 
These were based on responses to a standard self-completed 
questionnaire (British Regional Heart Study Questionnaire 1985). 

Hypertension, The diagnosis of hypertension was based on either 
a self-reported history of hypertension and on anti-hypertensive 
medication oron the basis of the mean of the latter two of three 
readings ~ 140/90, as recommended in current international 
guidelines 127] [28]. 

Pre-existing cardiovascular disease, 
This determination was based on the following, a self-reported 
history of myocardial infarction or angina ( and/or a history of a 
Coronary Artery Bypass Graft or Coronary Artery Angioplasty ) ora 
positive 'Rose Questionnaire ' [29] or a history of either a stroke, 
peripheral vascular disease or abdominal aortic aneurysm or where 
there was evidence of a definite previous Myocardial Infarction 

(Mil on an analysis of the electrocardiographs (ECG) by an 
experienced cardiologist i.e. a pathological 'Q wave' >I mm 
wide and >3mm deep. 

High-risk of a first coronary heart disease event 
(Primary Prevention Group), Absolute ri sk of CHD is estimated 
using the framingham Risk Equation [I] which incorporates and 
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allows for the relative impact of the common variables which 
contribute to this risk, age: sex: smoking: systolic blood pressure: 

diabetes mellitus: total cholesteroll high density lipoprotein (HDU 

cholesterol ratio and left Ventricular Hypertrophy (lVH) by 

electrocardiographic (ECG) criteria . We used Minnesota Codes 3-1 or 

3-3 plus (4-1-1 , 4-1 -2 or 4-2) plus (5-1 or 5-2). using the 

anterolateral leads, to determine cases with definite lVH. 'High-risk' 

is defined as an absolute risk of a CHD event ~ 30% over 10 years. 

The effect of lowering this 'higil-risk' threshold to 20% and to 15% 
over 10 years respectively, on the proportion of the population 

deemed to be at risk. is also estimated. 

High-risk of a stroke, Absolute risk of Stroke is estimated using an 

equation also derived from the Framingham Study 12J which 

incorporates age, sex, systolic blood pressure, use of anti
hypertensive therapy. diabetes mellitus. ciga rette smoking, pre

existing cardiovascular disease, atrial fibrillation and lVH by ECG 

criteria as above. 

Primary prevention population: Those without pre-existing CVD. 

High waist-hip ratio: Males >0.9 and females >0 .85. 

MAIN FINDINGS 
Response rate 

1018 of the 1473 who were invited to participate attended for the 
assessment. a response rate of 69.1 %. Allowing for those who could 

not attend by reason of being, hospitalised (N=6l: out of the country 
(N=5): no longer alive (N=3 ); outside target age-group (N=2): too 

confused (N=I ) and untraceable (N=3l, the effective response rate 

was 101811453 = 70.1%. The response in each of the four age 

Quartiles by sex is outlined in Table 1. 

Table 1. Response rate," each age group 

Age Male (%) Female (%) 

50 - 54 117 1180 (65) 126 / 184 (68) 

55 - 59 120/180 (67) 137/186 (74 ) 

60 - 64 123 / 181 (68 ) 135/182 (74 ) 

65 - 69 130 / 178 (73 ) 129 / 182 (71 ) 

TOTAL 490 1719 (68) 527 I 734 (72) 
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Cardiovascular Disease Risk Factor Oistril}ution 

Type 2 Diabetes Mellitus: The overall prevalence rate for Type 2 
Diabetes Mellitus was 3.9% (95% CI 2.9 - 5.4) and the prevalence 
rate was higher in males and in the older age groups Figure 1. 
One individual had Type I Diabetes Mellitus. 

Figure I . Prevalence of Type 2 OM in Ihe four age-groups. 
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70% of cases (28140) had already been diagnosed and the 
remaining 12 cases were diagnosed based on a fasting plasma 
glucose concentration <! 7mmoln. 

The prevalence rate for Impaired Fasting Glucose (IFG) was 2.5% 
(95% CI 1.6 - 3.6). The prevalence rate was higher in males and in 

the older age groups Figure 2a. In males 65 years or older, over 
13% had either Type 2 OM or IFG. The correspond ing prevalence rate 
for women was 7% Figure 2b. 

Figure 2a. Prevalence of IfG in the four age-groups. 
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Figure 2b. The combined prevalence of diabetes and 
impaired fasting glucose in the four age groups. 
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Obesity: Overall, 42% of the female population and 52% of the 
male population were overweight whi le 26% of the female 
population and 25% of the male population were obese. The 
proportions of those in each of these two categories, by age and sex, 
is outlined in Figures 3a and 3b . 
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Figure 3a. Female Body Mass Index (kglm2) distribut ion by age. 
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Figure 3b. Male Body Mass Index (kg/m'l distribution by age. 
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In keeping with the very high numbers of overweight and obese 

individuals, 73% of the population had high waist-hip ratios 
indicating that in the majority of cases, the excess weight is 

concentrated cent rally in the abdominal region. increasing 
the risk yet further of developing Type 2 Diabetes Mellitus. 

Hypertension and CVD Figure 4. 

Figure 4. High waist-hip ratio (Male> 0.9. Female> 0.851. 
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The 1998 National Health and Lifestyle Surveys (SLAN) carried out In 

the Republic of Ireland [301 estimated that in the general populat ion 

of those aged 50·69 years, a total of 41% were overweight and 15% 

were obese. compared with 47% and 26% respectively from the 

Cork and Kerry study. The SLAN study figures Quoted here are based 

on a national postal survey with self-reported height and weight. 

Physical activity, A total of 40% of the study population reported 

being inactive or only occasionally active. The categories of physical 

activity and the participation rates in each category are outlined in 

Figure 5. 

Figure 5. Categories of physical activity 
and participation rates in each category. 
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Hypertension, The overall prevalence rate for hypertension was 47% 

(48011018) Figure 6. A total of 182 (38%) of these individuals had 
a documented history of hypertension and were on anti-hypertensive 
medication. Of these. 74 (41 %) had BP readings <140/90. 

the current target level recommended in international 
guidelines [27] [28]. 

Figure 6. Prevalence of Hypertension by age and sex. 
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Lipids, A total of 835 individuals (82.2%) had a total cholesterol 

concentration 2: 5mmol/l Figure 7 and 759 (74.6%) had a low

Density Lipoprotein (lOll cholesterol concentration 2: 10mmoi/i 

Figure 8. 

Figure 7. Tota l cholesterol concentration ~ 5mmoVL 
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Figure 8. low· Dens ity lipoprotein (lOll 
cholesterol concentration ~ 10mmolll. 
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The mean total cholesterol concentration for males was 5.61 (O.SS) 
mmol/l and the mean total cholesterol concentration for females 
was 6.05 (1.03) mmoi/i. It is interesting to note that while there 
seems to have been a reduction in the mean total cholesterol 
concentration in both the male and female populations compared to 
findings from the 55-65 year age group in the Kilkenny Health 
Project [5], this has occurred against a background of increasing 
obesity Figures 9 & 10. 
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Figure 9. Mean total cholesterol concentration (mmol/ll 
in the 1985 Kilkenny Population Survey and the 1998 
Cork & Kerry Study for the 55·64 year age group. 
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Figure 10. Mean Body Mass Index (kg/mZI in the 
J985 Kilkenny Population Survey and the 1998 
Cork & ~rry Study for the 55·64 year age group. 
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Smoking: A total of 192 individuals (lS.9% - 95% CI 16.5 . 21.4) 
reported that they currently smoked tobacco, 20.6% of males and 
16.5% of females Figure 11. This compares with 25% of the 
corresponding population who reported that they regularly smoked 
tobacco in the SLAN study [30] 

Figure 11. Current smokers by age and sex. 
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Pre-existing Cardiovascular Disease 

The overall prevalence of pre-existing cardiovascular disease was 
13.5% (137/101 8) . The prevalence was higher in males and with 

increa sing age Figure 12. A total of 114 of these individuals 
reported a history of CVD, II were detected using the Rose 

Questionnaire only and 12 had evidence of a previous Myocardial 

Infarction using ECG criteria only. Of the 114 with self-reported CVD, 
68% were taking aspirin, 6.1% were taking Warfarin and 23.7% 

were taking a Statin (lipid lowering drug) . 

Figure 12. Prevalence of prHxisting CVD by age and sex. 
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Population at high risk of a first cardiovascular 
disease event (Primary prevention group) 

In this study we estimated the proportion of the population, 

excluding those with pre-existing CVD, with an absolute [0 year risk 

of a CHD event 2 30%, 2 20% and 2 15% respectively, using the 

Framingham Risk Equation (IJ. We also estimated the proportion of 

whom was female. Of these 20 cases, 17 individuals were in the 60-
69 year age group Figure 13. By lowering the ri sk threshold to 20% 

over 10 yea rs, a total of III individuals (10.9%) would be 
categorised as 'high-ri sk' Figure 14. Lowering the risk threshold to 

15% over 10 years, a further 102 individuals 110%) would be added 
to this 'high-risk' category Figure 15. 
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Figure 13. Framingham CHD risk ;, 30% over 10 years 
in persons without pre-exist ing CVD. 
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figure 14. Framingham CHD risk 2 10% over 10 years 
in persons without pre-existing CVO. 

the population (includ ing those with pre-existing CVD though % 0 +L-L--,-lL-~ __ "--1~ __ ~--1""'" 
excluding those with a history of a stroke) with an absolute risk of a 

stroke 2 15% over 10 years (2]. We then compared the accuracy of 

the Sheffield Table (3J and the Joint British Societies' Coronary Risk 
Prediction Chart (4J, relative to the Framingham CHD equation. 

The Framingham equation identified 20 individuals 12% - 95% CI 
1.2 - 3.1) in the primary prevention population of 881 individua ls 

with an absolute risk of a CHD event 2 30% over 10 years, one of 
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Figur. 15. Framingham CHD risk", 15% over !O years 
in persons wrthout pre-existing CVD. 
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The Framingham Stroke Risk EQuation identified 10 (1.0% - 95% 
CI 0.5 - 1.9) individua ls with an absolute risk of a stroke ~ 15% 
over 10 years. Of these, 6 individuals had already been identified 
as having a CHD risk ~ 30% over 10 years using the Framingham 
CHD Risk EQuation. Thus, 4 additional individuals were deemed 
to be at high risk of a CVD event, 3 of whom were male and all 

were> 60 years old. 

The effect of lowering the 'high-risk' threshold used in the 
Framingham CHD Risk on the overall proportion of the population 
deemed to be at 'high risk' of CVD is demonstrated in Figure 16. 
Those with pre-existing cardiovascular disease are incorporated 

into this figure. 
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Figure 16. The effect of lowering the 'high-ri sk' Ihreshold 
used in the Framingham CHD Risk Equalion on the overall 
proportion of Ihe population deemed to be at 'high risk' 
of a CVD event. 
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In this study, the Coronary Risk Prediction Chart was found to be 
more accurate than the Sheffield Table in identifying those with an 
absolute risk of a CHD event ~ 30% over 10 years, relative to the 
Framingham Risk EQuation. Comparing the performance of the 
Coronary Risk Prediction Chart with that of the Framingham CHD 
Risk EQuation, the sensitivity was 80%, specificity 99.5%, positive 
predictive val ue 80% and negative predictive value 99.5%. 
Comparing the performance of the Sheffield Table with that 
of the Framingham CHD Risk EQuation, the sensitivity was 65%, 
specificity 99%, positive predictive value 45% and negative 
predictive value 99.2%. 

The risk chart proposed in the 'Recommendations of the Second 
Joint Task Force of European and other Societies on Coronary 
Prevention' has been recommended in the Cardiovascular Health 
Strategy Report. This risk score is also based on the Framingham 

eQuation. However, in its current format, it differs in two important 
respects from the risk scores that we chose to study in our 
population: 1. It uses total cholesterol only, rather than the more 
accurate total cholesterol/HDl cholesterol ratio [31J [32]; 2. The 
threshold for 'high risk' of CHD is set at 20% over 10 years, which is 
lower than that used in the Sheffield Table and the Coronary Risk 
Pred iction Chart. Thus, it is not possible to directly compare its 
performance versus that of the latter two risk tables. A revised 
version of this risk score is being devised which will incorporate the 
ratio of total cholesterol to HDL cholesterol. Applying the data from 
our study to the European 'Coronary Risk Chart' in its current format 
would identify 212 individuals with a 10 year risk ~ 20%. Thus 21% 
of the population would be categorised as 'high risk' in addition to 
the 13.5% with pre-existing CVD. 
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Conclusions 

The burd en of cardiovascular disease in Irish society is reflected in 

the high prevalence rates of common CVD risk factors observed in 
this study. A total of 3.9% of the population sa mple had Type 2 

Diabetes Mell itus. Almost half of the participa nts were overweight 

and one in four was obese. Forty percent of the population reported 

having no physical exercise or only occasional physical exerci se on a 
weekly ba sis. 

The prevalence rate for Type 2 OM in this study is in keeping with 
rates from cross-sectional surveys and national health data 

interviews from the UK [8J and the US [9J. In the US there has been 

a 33% increase in diagnosed diabetes from 199 1 to 1998 and this 

increase is highly corre lated with the increa si ng prevalence of 

obeSity [9J [I n 

The prevalence of obesity in this study is higher than that reported 

in the 1985 Kilkenny Health Project population survey [5) and is one 

of the highest reported in a European population sample. The high 

proportion of overweight and obese individuals in this population 

has been mirrored in other countries [33J. Lack of physical exercise 

is a significant factor in the increasing prevalence of both obesity 
and Type 2 OM [l8J [19J. 

The overall prevalence of hypertension in this study was 47%. Only 

38% of these individuals were known to be hypertensive and of 

these, only 74 (41 %) had BP readings below the recommended 

target level of <140/90 [27] [28J These results are in keeping with 

previously reported surveys on the detection and management of 

hypertension [34J [35) 

Consistent with the high prevalence of CVD ri sk factors in this 

sample, over 13% of the middle-aged population of males and 

females had evidence of established cardiovascular disease. While 

there is widespread consensus on optimal management of those 

with pre-existing CVD [6J, it has been documented repeatedly that 

management of such individuals is generally sub-optimal [36J This 

has been reflected in the findings of this study on the use of Aspirin 

and Statins in those with documented CVD and on the management 

of Hypertension. Th ere is potential for significant improvements in 
this area. 

In estimating an individual's risk of CHD, it is necessary to consider 
all the factors that might contribute to this risk rather than looking 
at a single risk factor in isolation. Thus, for example, though 82% of 

the study population might be considered to have a relative ly high 

total cholesterol concentration and 75% a relatively high Low
Density Lipoprotein (LDL) cholesterol concentration, a much sma ller 

proportion is considered to be at high absolute ri sk of CHD using the 

Framingham CHD Risk Equation . The use of composite risk scores 

ensures that those at high absolute risk are targeted for 

intervent ion , thus maxim ising the benefit of relative risk 
reduct ion [37] [38] 

In addition to those with pre-existing CVD, a further 2% of the 

population was deemed to have an absolute risk of having a first 

Coronary Heart Disease event '" 30% over 10 years, using the 

Framingham CHD Risk Equat ion . The absolute numbers in this lalter 

category depend on the threshold chosen to define 'high absolute 

risk'. Adopt ing a risk th reshold of 20% over 10 years, 10.9% of the 

population wou ld be considered to be at high absolute risk of a CHD 

event. aga in in addition to the 13.5% with pre-existing CVD. The 
Question of the optimal ri sk score for use in the Irish population 

merits careful consideration . Regardless of which risk score is 

chosen, it is crucia l that we put in place mecha nisms to detect and 
manage those with pre-existing CVD and those with an absol ute risk 

of a first CHD event'" 30% over 10 years. 

The fact that one Quarter of the middle-aged population might be 

considered to be at high risk of a CHD event emphasises the need 

for population-based strategies in parallel with the 'high-risk' case

finding approach. Ultimately fhe control of the CVD epidemic in 

Ireland will depend on the successful implementation of strategies 

to promote smoking cessat ion, to promote a healthier diet with less 

saturated fat and salt intake and increased intake of fruit and 

vegetables. We must also consider policies at the individual and 

societal level to promote increased levels of physical act ivity. 
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